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If you have any questions or comments regarding this report, please feel free to contact Brad 
Byvelds, or the undersigned. 
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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. 
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EXECUTIVE SUMMARY 
 
This Transportation Impact Assessment (TIA) report has been prepared in support of Site Plan 
Control and Zoning By-Law Amendment applications for 35 Highbury Park Drive. The subject site 
is currently vacant. 

  
The subject site is designated as ‘General Urban Area’ on Schedule ‘B’ of The City of Ottawa’s 
Official Plan. It is currently zoned I1B – Minor Institutional Zone. 
 
The proposed development consists of a new church with a café to be leased out to a local coffee 
shop. The Sequoia Church currently holds Sunday service at the Ottawa Christian School (255 
Tartan Drive). Based on current attendance records, on average approximately 300 people 
(adults and children) attend Sunday service. The proposed coffee shop will provide approximately 
1,700 square feet of Gross Floor Area (GFA). 
 
Activities at the church will consist of a Sunday morning service (and Sunday School) from 10:10-
11:30am, Sunday afternoon meetings (Church Plant), Tuesday night youth groups from 7-9pm 
and occasional weekday evening meetings from 7-9pm. Ministry offices will be open Monday to 
Saturday from 9am to 7pm. The café is anticipated to be open all week, from 8am to 8pm. 
 
A parking lot containing 125 parking spaces (and an additional 17 tandem parking spaces) will be 
provided with a full movement access on Highbury Park Drive. The proposed development is 
anticipated to be completed in one phase, with full occupancy by the year 2020.  
 
The majority of trips generated by the church will either occur on a Sunday, or outside the 
weekday AM and PM peak hours. The café is anticipated to generate the most trips during the 
weekday AM and Saturday peak hours. As Sunday service is anticipated to be the overall peak 
hour for the site, it has been analyzed. The background traffic along Greenbank Road and site 
traffic generation is higher during the Saturday peak hour compared to the weekday peak hours, 
therefore the Saturday peak hour has also been analyzed.  
 
For the purpose of this analysis, a projected attendance of 400 people for Sunday Service and 
Sunday School has been assumed in order to account for the worst-case scenario. However, it is 
anticipated that the attendance will be significantly lower when the site first develops 
(approximately 300 people) and may grow over time. Should the attendance reach 400 people, 
church staff have confirmed that two separate Sunday services will be offered. 
 
The development is anticipated to generate a total of 71 trips (39 in, 32 out) during the Saturday 
peak, 246 trips (190 in, 56 out) during the Sunday arrival peak, and 246 trips (54 in, 192 out) 
during the Sunday departure period.  
 
The main conclusions and recommendations of this TIA can be summarized as follows:  
 
Development Design and Parking 

• Pedestrian facilities will be provided between the main building entrance and the parking 
lot. A connection to the sidewalk along Highbury Park Drive will be provided, as shown on 
the site plan. Sidewalks will be continuous and depressed across all accesses.  

• OC Transpo stops #7218, #7217, #4634, #4635, #2835, and #2834 are all located within 
a 400m walking distance (measured using legal crosswalks) of the proposed 
development. 
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• A MUP is provided along the east side of the Transitway. The MUP crosses under the 
Highbury Park/Transitway overpass as well as connects to the sidewalks on either side of 
Highbury Park Drive. As pedestrians have the opportunity to cross under the Highbury 
Park Drive/Transitway overpass, and the MUP connections to the sidewalk on Highway 
Park Drive are located 200m from the signalized intersection with Greenbank Road, a 
pedestrian crossover (PXO) is not recommended at this location.  

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

• A lay-by is proposed along the south edge of the development. It is 2.6m wide, and 
approximately 22m in length. This would provide enough storage for approximately three 
vehicles.  

• The 125 proposed vehicular parking spaces will not meet the requirements of the ZBL. As 
it is anticipated that the church, community centre, and café uses will generally be used 
by the same individuals, relief from the minimum parking requirements of the ZBL is being 
sought. It is noteworthy that an additional 17 tandem parking spaces will be provided near 
the northern limits of the parking lot, however these spaces do not count towards the 
parking count. 

 
Boundary Street MMLOS 

• Highbury Park Drive meets the target segment PLOS, BLOS, and Auto LOS. No 
improvements are recommended along Highbury Park Drive based on the segment 
MMLOS analysis.  

 
Access Design 

• The proposed development will be served by one all-movement access along Highbury 
Park Drive. This access will be approximately 8.5m in width and will meet all requirements 
of the City’s Private Approach By-Law.  

• Available sightlines are within recommended guidelines to allow safe all directional access 
to the development.  

 
Transit 

• It is anticipated that the proposed development will generate an additional 6 transit trips 
(3 in, 3 out) during the Saturday peak hour, 25 transit trips (22 in, 3 out) during the Sunday 
arrival peak, and 25 transit trips (2 in, 23 out) during the Sunday departure peak.  

 
Intersection MMLOS 

• The Greenbank Road/Highbury Park Drive intersection currently achieves the target 
BLOS and Auto LOS, however does not meet the target PLOS or TkLOS for the policy 
area. As this intersection was recently constructed, no changes are recommended. 

• The Greenbank Road/Berrigan Drive/Wessex Road intersection currently achieves the 
target Auto LOS, however does not meet the target PLOS, BLOS, or TkLOS.  However, 
as this intersection was recently reconstructed, and the current configuration was deemed 
appropriate by the City, no changes are recommended. 

 
Background Traffic 

• Under 2020 and 2025 background traffic conditions, all intersections are anticipated to 
operate with a LOS B or better. 
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Total Traffic 

• Under 2020 total traffic conditions, all intersections are anticipated to operate with a LOS 
B or better. The site access is anticipated to operate with a LOS A, and a maximum delay 
of approximately 10 seconds.  

• Under 2025 total traffic conditions, all intersections are anticipated to operate with a LOS 
C or better. The site access is anticipated to operate with a LOS A, and a maximum delay 
of approximately 10 seconds.  

• The westbound left turn movement at the Greenbank Road/Highbury Park Drive 
intersection is anticipated to have a 95th percentile queue length of approximately 55m 
during the Sunday departure peak. The queuing during the departure period is not 
anticipated to extend past the nearest access to 30 Highbury Park Drive.   

• The addition of site traffic is not anticipated to have any major impacts on operating 
conditions of the study area intersections.  
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1.0 INTRODUCTION 
 
This Transportation Impact Assessment (TIA) report has been prepared in support of Site Plan 
Control and Zoning By-Law Amendment applications for 35 Highbury Park Drive. The subject site 
is currently vacant. The subject site is surrounded by the following: 
 

• Vacant land to the north; 

• The Transitway and residential properties to the east; 

• Highbury Park Drive and commercial properties to the south; and 

• Greenbank Road and residential properties to the west. 
 
A view of the subject site is provided in Figure 1. 
 
Figure 1: View of the Subject Site 
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2.0 PROPOSED DEVELOPMENT 
 
The subject site is designated as ‘General Urban Area’ on Schedule ‘B’ of The City of Ottawa’s 
Official Plan. It is currently zoned I1B – Minor Institutional Zone. 
 
The proposed development consists of a new church with a café to be leased out to a local coffee 
shop. The Sequoia Church currently holds Sunday service at the Ottawa Christian School (255 
Tartan Drive). Based on current attendance records, on average approximately 325 people 
(adults and children) attend Sunday service. The proposed coffee shop will provide approximately 
1,700 square feet of Gross Floor Area (GFA). 
 
Activities at the church will consist of a Sunday morning service (and Sunday School) from 10:10-
11:30am, Sunday afternoon meetings (Church Plant), Tuesday night youth groups from 7-9pm 
and occasional weekday evening meetings from 7-9pm. Ministry offices will be open Monday to 
Saturday from 9am to 7pm. The café is anticipated to be open all week, from 8am to 8pm. 
 
A parking lot containing 125 parking spaces (and an additional 17 tandem parking spaces) will be 
provided with a full movement access on Highbury Park Drive. The proposed development is 
anticipated to be completed in one phase, with full occupancy by the year 2020.  
 
A copy of the proposed site plan is included in Appendix A. 
 

3.0 SCREENING 
 

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. 
 
The trigger results are as follows: 
 

• Trip Generation Triggers – The proposed church is anticipated to generate over 60 person 
trips/peak hour; further assessment is required based on this trigger. The proposed café 
is also anticipated to generate more than 60 person trips/peak hour. 
 

• Location Triggers – The proposed development is not located along a boundary street that 
is designated as part of the City’s Transit Priority, Rapid Transit, or Spine Bicycle 
Networks; further assessment is not required based on this trigger. 
 

• Safety Triggers – The proposed development is located within the area of influence of an 
adjacent traffic signal; further assessment is required based on this trigger. 

 
The proposed development satisfies the trip generation and the safety triggers for completing a 
TIA. A copy of the TIA screening form is included in Appendix B. 
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4.0 SCOPING 
 

4.1 Existing Conditions 

 

4.1.1 Roadways 

 
All roadways within the study area fall under the jurisdiction of the City of Ottawa. 
 
Highbury Park Drive is an east-west collector roadway with a two-lane undivided urban cross 
section. It extends from Longfields Drive in the east, to Greenbank Road in the west. Highbury 
Park Drive has a posted speed limit of 40km/h, and street parking is permitted along both sides 
of the roadway. Annex 1 of the City of Ottawa’s Official Plan identifies a right-of-way (ROW) 
protection of 24m for Highbury Park Drive between Greenbank Road and Longfields Drive.  
 
Greenbank Road is a north-south arterial roadway, which extends from Prince of Wales in the 
south, to Highway 417 in the north, where it continues as Pinecrest Road. Within the study area, 
Greenbank Road has a four-lane divided urban cross section with a posted speed limit of 60km/h. 
Parking is not permitted along Greenbank Road. It is classified as a truck route, allowing full loads. 
Annex 1 of the City of Ottawa’s Official Plan identifies a right-of-way (ROW) protection of 44.5m 
for Greenbank Road between Fallowfield Road to Strandherd Drive.  
 
Berrigan Drive is an east-west collector roadway which extends from Beatrice Drive in the east to 
Greenbank Road in the west, where it continues as Wessex Road. Berrigan Drive has a two-lane 
urban undivided cross section with a posted speed limit of 40km/h.  
 
Wessex Road is an east-west collector roadway which extends from Exeter Drive in the west, to 
Greenbank Road in the east, where it continues as Berrigan Drive. It has a two-lane urban 
undivided cross section with a posted speed limit of 40km/h.  
 
Via San Marino Street is a north-south local roadway which extends from Highbury Park Drive in 
the south to Via Verona Avenue in the north. It has a two-lane undivided cross section with a 
regulatory speed limit of 50km/h.  
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4.1.2 Intersections 

 
Greenbank Road/Highbury Park Drive 

• Signalized intersection 

• Southbound: one left turn lane, 
two through lanes 

• Northbound: one through lane, 
one shared through/right lane 

• Westbound: one left turn lane, 
one right turn lane 

• Standard crosswalks are 
provided on all legs 

• A pedestrian refuge area is 
provided within the median on 
the north and south legs 

• A two-stage left turn bike box is 
provided on the east leg 

• Bicycle signals are provided to 
facilitate southbound left turn 
movements for cyclists  

Greenbank Road//Berrigan 
Drive/Wessex Road 

• Signalized intersection 

• Northbound/Southbound: one 
left turn lane, two through 
lanes, one right turn lane 

• Westbound: one left turn lane, 
one through lane, one right turn 
lane 

• Eastbound: one left turn lane, 
one shared through/right turn 
lane 

• Standard crosswalks are 
provided on all legs 

• Bike lanes are provided on the 
north and south legs 
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Highbury Park Drive/Via San Marino 
Street 

• Stop controlled T intersection, 
with free flow on Highbury Park 
Drive 

• One travel lane on all 
approaches 

 

4.1.3 Driveways 

 
In accordance with the City’s 2017 TIA guidelines, a review of adjacent driveways along the 
boundary road is provided as follows: 
 
Along the south side of Highbury Park Drive, approximately 80m east of the Greenbank 
Road/Highbury Park Drive intersection: one driveway to the plaza at 30 Highbury Park Drive. Land 
uses include retail, fast-food restaurant, medical office and pharmacy.  
 

4.1.4 Pedestrian and Cycling Facilities 

 
Greenbank Road is classified as a Spine Route in the City’s Ultimate Cycling Network. Bike lanes 
are currently provided along Greenbank Road within the vicinity of the subject site, and a Multi-
Use Pathway (MUP) is located along the west side of Greenbank Road. A sidewalk is provided 
along the east side of Greenbank Road.  
 
Highbury Park Drive, between Greenbank Road and the Transitway is classified as a Pathway 
Link in the City’s Ultimate Cycling Network. Bike lanes are provided along this stretch of Highbury 
Park Drive. Sidewalks are provided along both sides of Highbury Park Drive.  
 
There is a MUP that runs along the east side of the transitway which ties into the sidewalks on 
either side of Highbury Park Drive. Pedestrians may cross underneath the Highbury Park 
Drive/Transitway overpass.  
 
Berrigan Drive and Wessex Road are classified as local routes in the City’s Ultimate Cycling 
Network. There are no dedicated cycling facilities along Berrigan Drive, Wessex Road or Via San 
Marino Street. Sidewalks are provided along both sides of Berrigan Drive, along the north side of 
Wessex Road, and along the west side of Via San Marino Street.  
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4.1.5 Transit 

 
The nearest bus stops to the subject site are stop #7218 (serving OC Transpo Route 170, located 
on the east side of Greenbank Road, north of Highbury Park Drive), stop #7217 (serving OC 
Transpo Route 170, located on the west side of Greenbank Road, south of Highbury Park Drive), 
stop #4634 (serving OC Transpo Route 170 and 273, located on the north side of Berrigan Drive, 
east of Greenbank Road), stop #4635 (serving OC Transpo Route 170 and 273, located on the 
south side of Berrigan Drive, east of Greenbank Road), stop #2835 (serving OC Transpo Route 
273, located on the north side of Wessex Road, west of Greenbank Road), and stop #2834 
(serving OC Transpo Route 273, located on the south side of Wessex Road, west of Greenbank 
Road).  
 
These bus stop locations are shown in Figure 2. 
 
Figure 2: OC Transpo Bus Stop Locations 
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Rapid transit service is also provided via the Strandherd Transit Station, located at a walking 
distance of approximately 750m from the proposed development. This station provides 
convenient access to multiple routes along the north/south Transitway.  
 
OC Transpo Route 170 travels from Fallowfield Transit Station to Barrhaven Centre Transit 
Station. It’s offered all week, with all day service.  
 
OC Transpo Route 273 travels from Mackenzie King Transit Station to Strandherd Drive/Jockvale 
Road. It’s offered Monday to Friday, with peak period service only.  
 
OC Transpo Route information is included in Appendix C.  
 

4.1.6 Existing Area Traffic Management Measures 

 
A red light camera exists at the Greenbank Road/Berrigan Drive/Wessex Road intersection.  
 
Currently, there are no other existing Area Traffic Management (ATM) measures within the study 
area. 
 

4.1.7 Existing Traffic Volumes 

 
Traffic counts were coordinated by Novatech at the study area intersections in order to determine 
the existing pedestrian, cyclist and vehicular traffic volumes. Sunday counts were performed 
between the hours of 8:00-14:00, which would capture the peak hours of the church. Saturday 
counts were performed between the hours of 10:00-14:00, which would capture the peak hours 
of the café. 
 
The traffic counts were completed on the following dates:  
 

• Greenbank Road/Highbury Park Drive  November 4, 2018 (Sunday) 

• Greenbank Road/Highbury Park Drive  December 1, 2018 (Saturday) 

• Greenbank Road/Berrigan Drive/Wessex Road November 4, 2018 (Sunday) 

• Greenbank Road/Berrigan Drive/Wessex Road December 1, 2018 (Saturday) 
 
Existing traffic volumes along the study area roadways are shown in Figure 3. Peak hour 
summary sheets of the above traffic counts are included in Appendix D. 
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Figure 3: Existing Traffic Volumes 

 
 

4.1.8 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 report are 
included in Appendix E.  
 
The collision data has been evaluated to determine if there are any identifiable collision patterns. 
The following summarizes the number of collisions at each intersection from January 1, 2013 to 
December 31, 2017. 
 
Table 1: Reported Collisions 

Intersection/Segment 
Number of Reported 

Collisions 

Greenbank Road/Highbury Park Drive 2 

Greenbank Road between Highbury Park Drive & Wessex Road 7 

Greenbank Road/Berrigan Drive/Wessex Road 65 

 
It is important to note that Greenbank Road was under construction from 2015 to 2016, while it 
was widened to its current divided four-lane cross section. Prior to this, Greenbank Road had a 
two-lane, undivided cross section along the study area intersections. Construction along 
Greenbank Road was completed in November 2016. 
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Greenbank Road/Highbury Park Drive 
A total of two collisions were reported at this intersection over the last five years. This intersection 
was recently constructed and both collisions occurred in 2017. Both collisions were rear end 
collisions that occurred on the northbound approach. One occurred in icy conditions, and one 
occurred in clear conditions. No injuries were reported.  
 
Greenbank Road between Highbury Park Drive & Wessex Road 
A total of seven collisions were reported at this location over the last five years. Of these, there 
were five rear end collisions, and two approaching collisions. Three of the collisions caused 
injuries, but none caused fatalities.  No collisions were reported in 2016 or 2017, following the 
Greenbank Road construction.  
 
Greenbank Road/Berrigan Drive/Wessex Road 
A total of 65 collisions were reported at this intersection over the last five years. Of these, there 
were 38 rear end impacts, nine turning movement impacts, seven angle impacts, five sideswipe 
impacts, four single vehicle/other impacts, and one approaching impact.  
 
It is important to note that this intersection was under construction from 2015 to 2016, while 
Greenbank Road was widened to a four-lane cross section. Prior to this, the northbound and 
southbound approaches comprised of one left turn lane, one through lane and one right turn lane. 
Construction along Greenbank Road was completed in November 2016. Of the total 65 collisions 
reported at this intersection over the last 5 years, 27 occurred pre-construction (2013-2014), 29 
occurred during construction (2015-2016), and 8 collisions were reported after construction 
(2017). Of the 8 collisions that occurred after construction on Greenbank Road was complete 
there were three turning movement impacts, two rear end collisions, two angle impacts, and one 
single vehicle impact.  
 
Of the total 38 rear end impacts, 15 occurred on the northbound approach, 21 on the southbound 
approach, and two on the westbound approach. Of the total 38 rear end impacts, 28 were 
classified as having property damage only, 9 caused injuries, but none were fatal, and one rear 
end impact was classified as non-reportable. Four of the collisions occurred under snowy/icy 
conditions, 8 under wet conditions, and 26 under clear conditions.  
 
The high volume of rear end collisions could be attributed to the construction in the area, and to 
the previous two-lane cross section of Greenbank Road. Twenty of the rear end collisions 
occurred pre-construction (2013-2014), sixteen during construction (2015-2016), and two after 
construction (2017).  
 
Of the nine turning movement impacts, six involved southbound left turning vehicles colliding with 
northbound through vehicles, two involved northbound left turning vehicles colliding with 
southbound through vehicles, and one involved a northbound right turning vehicle colliding with a 
northbound through vehicle. Of the total nine turning movement impacts, two occurred in snowy 
conditions, two in rainy conditions, and five in clear conditions. One of the turning movement 
impacts caused injuries, but none were fatal. Three of the turning movement impacts occurred 
pre-construction (2013-2014), three during construction (2016), and three after construction 
(2017).  
 
Of the seven angle impacts, three occurred between westbound vehicles and northbound 
vehicles, two occurred between westbound vehicles and southbound vehicles, and two occurred 
between southbound vehicles and eastbound vehicles. Of the total seven angle impacts, two 
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occurred in snowy conditions, one in rainy conditions, and four in clear conditions. One of the 
angle impacts caused an injury, but none caused fatalities. Two of the angle impacts occurred 
pre-construction (2014), three during construction (2015-2016), and two after construction (2017).  
 
Based on the collision history post-construction on Greenbank Road, no relevant collision patterns 
are identified. It is recommended that the City monitor the collision history in the future to 
determine any collision patterns post Greenbank construction.  
 

4.2 Planned Conditions 

 
Currently, there are no planned improvements to the study area road network. 
 
The City of Ottawa’s Development Application Tool identifies a new development located at 30 
Highbury Park Drive. Currently, some of this development has been built out and is occupied. The 
remainder of this development is currently under construction and will provide 1,200 square 
metres of ground floor retail/pharmacy use and 740 square metres of second floor office/medical 
uses.  
 

4.3 Study Area and Time Periods  

 
A boundary street review was conducted for Highbury Park Drive. The study area intersections 
include the proposed access and the signalized intersections at Greenbank Road/Highbury Park 
Drive and Greenbank Road/Berrigan Drive/Wessex Road. 
 
As per discussions with the church, the majority of trips generated by the church will either occur 
on a Sunday, or outside the weekday AM and PM peak hours. As such, the peak period for 
analysis for the church will be the Sunday peak hour. 
 
The café (which will be leased out to a local coffee shop) is anticipated to generate trips during 
the weekday and Saturday peak hours. The café will have approximately 160 square metres of 
GFA. As the ITE Land Use Code 936 for a Coffee/Donut Shop without Drive Through Window 
relies on data from larger chain coffee shops (i.e. Tim Hortons, Starbucks, etc.), this is considered 
unrepresentative of the anticipated trips generated by the café. As such, local surveys were 
conducted at the Bridgehead coffee shop at 2140 Carling Avenue. This location was chosen as it 
has a similar size, clientele and walkability as the proposed café. The findings of the weekday 
and Saturday person trip generation surveys are summarized as follows: 
 

• Weekday AM peak: 96 person trips (63 in, 33 out) 

• Weekday PM peak: 52 person trips (26 in, 26 out) 

• Saturday peak: 112 person trips (54 in, 58 out) 
 
A review of the adjacent street traffic along Greenbank Road was conducted. Based on a weekday 
count and a Saturday count at the Greenbank Road/Wessex Road/Berrigan Drive intersection, it 
was found that traffic along Greenbank Road is highest during the Saturday peak hour. The two-
way totals on Greenbank Road based on the traffic counts are as follows: 
 

• Weekday AM peak: 1553 vehicles per hour 

• Weekday PM peak: 1910 vehicles per hour 

• Saturday peak: 2449 vehicles per hour 
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The results of the Bridgehead trip generation surveys and the peak hour summary sheets of the 
above traffic counts can be found in Appendix D.  
 
The selected period for analysis for the café is the Saturday peak hour, as this represents the 
‘worst case’ combination of site generated traffic and adjacent street traffic. Based on the 
foregoing, the analysis in this report will be completed for the Saturday peak and Sunday peak 
hours, for the 2020 build-out year and 2025 horizon year.  
 

4.4 Exemptions Review 

This module reviews possible exemptions from the final TIA, as outlined in the TIA Guidelines. 
The applicable exemptions for this site are shown in Table 2. 
 
Table 2: 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 
Not 

Exempt 

4.1.3 
New Street 
Networks 

• Only required for plans of subdivision Exempt 

4.2 
Parking 

4.2.1 
Parking Supply 

• Only required for site plans 
Not 

Exempt 

4.2.2 
Spillover Parking 

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

Exempt 

Network Impact Component 

4.5 
Transportation 
Demand 
Management 

All elements 
• Not required for site plans expected to 

have fewer than 60 employees and/or 
students on location at any given time 

Exempt 

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 

Exempt 

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 

Exempt 

 
The traffic volumes at the Greenbank Road/Highbury Park Drive intersection indicate a two-way 
total of approximately 375 vehicles use Highbury Park Drive during the Saturday peak hour and 
170 during the Sunday peak hour. The TIA guidelines identify an Area Traffic Management (ATM) 
threshold of 300 vehicles during the peak hour for a collector roadway.  
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The Saturday peak directional traffic volume along Highbury Park Drive is approximately 190 
vehicles (westbound) and the Sunday peak directional traffic volume is approximately 100 
vehicles (westbound). The lane capacity along Highbury Park Drive is estimated at 600 vehicles 
per hour per lane based on the City’s TRANS Long Range Transportation Model. Based on the 
foregoing, the v/c ratio is 0.32 during the Saturday peak and 0.17 during the Sunday peak hour.  
 
The majority of the traffic being generated by the proposed development is expected to 
arrive/depart to the west along Highbury Park Drive, using the Greenbank Road/Highbury Park 
Drive intersection. Based on the foregoing, the added traffic generated by the proposed 
development is not anticipated to have a significant impact on the existing vehicular operations 
along Highbury Park Drive east of the site and will not change the classification of Highbury Park 
Drive from a collector to a major collector. Despite existing traffic volumes of 375 vehicles per 
hour during the Saturday peak hour on Highbury Park Drive exceeding ATM thresholds of 300 
vehicles per hour for a collector roadway, the Neighbourhood Traffic Management module should 
be exempt from the required analysis in the TIA.  
 

5.0 FORECASTING 
 

5.1 Development-Generated Traffic 

 

5.1.1 Trip Generation 

 
The proposed development will have several uses which have been reviewed independently. The 
approximate time periods associated with each program or facility are identified in Table 3.  
 
Activities at the church will consist of a Sunday morning service (and Sunday School) between 
10:10-11:30am, Sunday afternoon meetings (Church Plant), Tuesday night youth groups from 7-
9pm, and occasional weekday evening meetings from 7-9pm. Ministry offices are anticipated to 
be open Monday to Saturday from 9am to 7pm. The café is anticipated to be open 8am to 8pm, 
Monday to Sunday.  
 
Table 3: Typical Facility Uses by Day and Time Period 

Use/Program 

Weekday Saturday Sunday 
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Church Service          

Sunday School           

Church Plant          

Youth Group          

Ministry Offices          

Café          
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The vehicle trips for the proposed church have been estimated based on discussions with church 
staff. High proportions of carpooling are anticipated, and estimated vehicle occupancies are 
identified for each trip generator. Person trips have been estimated for the coffee shop based on 
data that was collected by Novatech at a local coffee shop on the 17th and 20th of November 2018, 
as discussed in Section 4.3.  
 
Church & Sunday School  
 
The Church Service and Sunday School run from 10:10-11:30am on Sundays. Based on the 
existing Sequoia Church operations, approximately 300 people attend on average. This number 
is anticipated to grow up to 450-500 people over time following the development of the new facility 
at 35 Highbury Park Drive.  Once the congregation reaches 400 attendees, the intent is to offer 
two separate Sunday services.  
 
It is anticipated that 20% of attendees will take transit or walk/bike to the site, based on data 
collected from the 2011 TRANS O-D Survey Report for trips within the South Nepean district.  
 
Existing attendance statistics, including adults and children, have been obtained from the Church. 
Currently an average of 200 adults and 90 children are attending Sunday service. A vehicle 
occupancy survey was conducted on May 5, 2019 (Sunday) at the existing church located at 255 
Tartan Drive.  The results suggest an average of 2.0 parishioners per vehicle. Vehicle occupancy 
data collected by Novatech is included in Appendix D. Approximately 15% of vehicle trips were 
observed to be drop-off trips. 

 
Parishioners typically arrive/depart Sunday service gradually over multiple hours. However, for 
the purpose of this analysis, it has been conservatively assumed that all persons will arrive during 
a one-hour period before service and depart during a one-hour period after the service.  
 
A breakdown of trips generated by the Church and Sunday School can be found in Table 4.  
 
Table 4: Church/Sunday School Trips 

 

Current Attendance 

Maximum 

Attendance  

(per service) 

Persons 300 400 

Transit (5%) 15 20 

Non-Auto (15%) 45 60 

Vehicle Occupancy 2.0 2.0 

Vehicles 120 160 

Sunday Peak Hour Vehicle Trips (in/out)   

- Arrival (100% in, 15% out) 120/18 160/24 

- Departure (15% in, 100% out) 18/120 24/160 

 
Church Plant 
The Sunday afternoon Church Plant, from 1-4pm, is anticipated to host approximately 100 people. 
Consistent with the Church and Sunday School trips, it is anticipated that 20% of attendees will 
take transit or walk/bike to the Church Plant. A vehicle occupancy factor of 1.4 was assumed, 
based on the 2011 TRANS O-D Survey Report for trips within the South Nepean district. It is 
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anticipated that most vehicles will arrive between 12:30-1pm and depart from 4-4:30pm. It has 
also been assumed that 15% of the trips will be drop-off trips.  
 
A breakdown of trips generated by the Church Plant can be found in Table 5.  
 
Table 5: Church Plant Trips 

 Projected 

Attendance 

Persons 100 

Transit (5%) 5 

Non-Auto (15%) 15 

Vehicle Occupancy 1.4 

Vehicles 57 

Sunday PM Vehicle Trips  

- In (100%) 57 

- Out (15%) 9 

 
Youth Group 
A youth group will be hosted on Tuesday nights beginning at approximately 7:00pm and ending 
at 9:00pm. The youth groups are anticipated to host approximately 50 youths. Consistent with the 
above, it has been assumed that 20% of attendees will take transit or bike/walk. A vehicle 
occupancy factor of 1.4 was assumed, based on the 2011 TRANS O-D Survey Report for trips 
within the South Nepean district. One third of the vehicles are expected to remain on-site while 
drivers attend the youth group, while the other two thirds return at the end of each session to pick-
up the youth.  
 
A breakdown of trips generated by the youth group can be found in Table 6.  
 
Table 6: Youth Group Trips 

 Projected 

Attendance 

Persons 50 

Transit (5%) 2 

Non-Auto (15%) 8 

Vehicle Occupancy 1.4 

Vehicles 36 

Weekday Evening Vehicle Trips  

- In (100%) 36 

- Out (67%) 24 

 
Ministry Offices 
Ministry offices are anticipated to be open Monday to Saturday from 9am to 7pm. Ministry office 
space will be used by Church staff, as well as staff from other ministries and not-for-profit/charity 
organizations. As the congregation grows, a maximum of approximately 35 people are anticipated 
to use this office space. Users of this space generally work flex hours and as such are not 
anticipated to arrive/depart the site during peak hours. However, for the purpose of this analysis, 
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it has been conservatively assumed that 15 people arrive during the AM peak hour and depart 
during the PM peak hour. A non-auto mode of 20% and a vehicle occupancy factor of 1.4 was 
assumed, based on the 2011 TRANS O-D Survey Report for trips within the South Nepean district.  
 
A breakdown of trips generated by the ministry offices can be found in Table 7.  
 
Table 7: Ministry Office Trips 

 Projected 

Attendance 

Persons 15 

Transit (5%) 1 

Non-Auto (15%) 2 

Vehicle Occupancy 1.4 

Vehicles 9 

Weekday and Saturday Vehicle Trips (jn/out)  

- Arrival (AM Peak) 9/0 

- Departure (PM Peak) 0/9 

 
Café  
The café is intended to be leased out to a local coffee shop. It is anticipated to be open 8am-8pm 
Monday-Sunday. The café will have approximately 160 square metres of GFA. 
 
As the ITE Land Use Code 936 for a Coffee/Donut Shop without Drive Through Window relies on 
data from larger chain coffee shops (i.e. Tim Hortons, Starbucks, etc.), this is considered 
unrepresentative of the anticipated trips generated by the café. As such, local surveys were 
conducted at the Bridgehead coffee shop at 2140 Carling Avenue. This location was chosen as it 
has a similar size, clientele and walkability as the proposed café. The findings of the weekday 
and Saturday person trip generation surveys are summarized as follows: 
 

• Weekday AM peak: 96 person trips (63 in, 33 out) 

• Weekday PM peak: 52 person trips (26 in, 26 out) 

• Saturday peak: 112 person trips (54 in, 58 out) 
 
As Sunday surveys were not collected, it has been assumed that the Saturday and Sunday café 
trip generation will be equivalent for the purpose of this analysis.  
 
Modal shares for the café have been assumed to be consistent with the modal shares as outlined 
in the 2011 TRANS O-D Survey Report for trips within the South Nepean district.  
 
A full breakdown of trips generated by the café by modal share can be found in Table 8.  
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Table 8: Café Trips 

Travel Mode 

AM Peak  
(pph) 

PM Peak  
(pph) 

SAT/SUN Peak 
(pph)  

IN OUT TOT IN OUT TOT IN OUT TOT 

Total Person Trips 63 33 96 26 26 52 54 58 112 

Auto Driver (55%) 35 18 53 14 14 28 30 32 62 

Auto Passenger (25%) 16 8 24 7 7 14 13 15 28 

Transit (5%) 3 2 5 1 1 2 2 3 5 

Non-Auto (15%) 8 5 13 4 4 8 8 8 16 

 
The café is also anticipated to generate trips during the evening as it will be open until 8pm. For 
the purpose of this analysis, it was assumed that the weekday evening trips generated by the 
café are approximately equal to the trips generated by the café during the weekday PM peak. The 
peak hours on a Saturday/Sunday are during the AM. Based on a ratio of AM to PM trips during 
the weekday, it was assumed that the café trip generation for the off-peak hours on Saturday and 
Sunday is approximately half of the peak hour trips.  
 
The café is expected to generate two types of external peak hour trips: primary and pass-by trips. 
Primary trips are made for the specific purpose of visiting the site, and pass-by trips are made as 
intermediate stops on the way to another destination. Peak hour pass-by trips have been 
estimated based on a pass-by rate of 43%. The ITE Trip Generation Handbook identifies this 
percentage as an average rate for the High Turnover Restaurant (land use 932). The pass-by 
trips were estimated using this land use code as there was no data available for the Coffee/Donut 
Shop without Drive Through Window, and this data set was chosen as the most representative of 
the café (i.e. no drive-through and has indoor seating). The pass-by trips generated by the café 
are part of the observed background traffic and do not constitute new trips on the adjacent road 
network. The primary and pass-by trip generation for the development is summarized in Table 9.   
 
Table 9: Primary and Pass-By Café Trips 

Travel Mode 

AM Peak  
(pph) 

PM Peak  
(pph) 

SAT/SUN Peak 
(pph) 

IN OUT TOT IN OUT TOT IN OUT TOT 

Total Auto Driver Trips 35 18 53 14 14 28 30 32 62 

Pass-By (43%) 11 11 22 6 6 12 13 13 26 

Primary (57%)  24 7 31 8 8 16 17 19 36 

 
As the café and the Church are both anticipated to generate trips during the Sunday peak hour, 
it is anticipated that there would be some internally captured trips (i.e., parishioners frequenting 
the café). With respect to the adjacent road network, this would result in only a single vehicle 
entering and leaving the site. However, in the interests of making a conservative estimate of the 
likely traffic impact associated with this development, the possibility of traffic being internally 
captured within the site has been ignored.  
 
Summary  
The overall trip generation for the site, as identified in Tables 2 to 8 above, is summarized in 
Table 10.  
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Table 10: Summary of Peak Hour Vehicle Trips 

WEEKDAYS 

Use or Program 
AM Peak 

(in/out) 

PM Peak 

(in/out) 

Evening Peak 

(in/out) 

Youth Group - - 36/24 

Ministry Offices 9/0 0/9 - 

Café  35/18 14/14 14/14 

Sub-Total 44/18 14/23 50/38 

SATURDAY 

Use/Program 
AM Peak 

(in/out) 

Mid-Day Peak 

(in/out) 

Evening Peak 

(in/out) 

Ministry Offices 9/0 - 0/9 

Café  30/32 15/16 15/16 

Sub-Total 39/32 15/16 15/25 

SUNDAY 

Use/Program 
AM Peak 

(in/out) 

Mid-Day Peak 

(in/out) 

Evening Peak 

(in/out) 

Church Service & Sunday School  160/241 - - 

Church Plant - 57/9 9/57 

Café  30/32 15/16 15/16 

Sub-Total 190/56 72/25 24/73 

1 – Departure period occurs during separate peak hour, and will be opposite arrival period 

 
Based on the foregoing, the proposed development is anticipated to generate: 
 

• 62 vehicle trips (44 in, 18 out) during the AM peak hour; 

• 37 vehicle trips (14 in, 23 out) during the PM peak hour; 

• 71 vehicle trips (39 in, 32 out) during the Saturday peak hour; 

• 246 vehicle trips (190 in, 56 out) during the Sunday arrival peak; and  

• 246 vehicle trips (54 in, 192 out) during the Sunday departure period. 
 

As Sunday service is anticipated to be the overall peak hour for the site, it has been analyzed. 
The background traffic along Greenbank Road and site traffic generation is higher during the 
Saturday peak hour compared to the weekday peak hours, therefore the Saturday peak hour has 
also been analyzed. 
 
For the purpose of this analysis, a projected attendance of 400 people for Sunday Service and 
Sunday School has been assumed in order to account for the worst-case scenario. However, it is 
anticipated that the attendance will be significantly lower when the site first develops 
(approximately 300 people) and may grow over time. Should the attendance reach 400 people, 
church staff have confirmed that two separate Sunday services will be offered. 



 Transportation Impact Assessment   Sequoia Church 

 

 

Novatech              Page 18 

Based on the foregoing, the development is anticipated to generate a total of 71 trips (39 in, 32 
out) during the Saturday peak, 246 trips (190 in, 56 out) during the Sunday arrival peak, and 246 
trips (54 in, 192 out) during the Sunday departure period.  
 

5.1.2 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. The distribution can be described 
as follows: 
 

• 40% to/from the north via Greenbank Road 

• 35% to/from the south via Greenbank Road 

• 10% to/from the west via Wessex Road 

• 15% to/from the east via Highbury Park Drive 
 
Pass-by trips for the café have been distributed based on existing traffic patterns along the area 
roadways. As Sunday will have separate arrival and departure peak hours, they have been 
reviewed separately.  
 
Primary trips generated by the proposed development can be found in Figure 4. Pass-by trips 
can be found in Figure 5. Total site generated traffic figures can be found in Figure 6.  
 
Figure 4: Primary Site Generated Trips 
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Figure 5: Pass-By Trips 

 
 
Figure 6: Total Site Generated Traffic Volumes 
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5.2 Background Traffic 

 

5.2.1 General Background Growth Rate 

 
A review of the City of Ottawa’s Long-Range TRANS model was conducted in order to determine 
a general background growth rate in the area. It was found that in general traffic along Greenbank 
Road (between Highbury Park Drive and Berrigan Drive/Wessex Road) increases at a rate of 
approximately 2.5% per year, traffic along Berrigan Drive and along Highbury Park Drive in the 
vicinity of Greenbank Road increases at a rate of approximately 1.5% per year, and traffic along 
Wessex Road does not increase significantly. The 2031 TRANS model accounts for the widening 
of Greenbank Road from two to four lanes between Cambrian Road and Foxfield Drive, in addition 
to a relatively high projected population growth (2.5% annual growth) and employment growth 
(3.5% annual growth) in the adjacent area.  
 
The March 2016 TIS prepared by Parsons in support of the development at 30 Highbury Park 
identified an annual background growth rate of 2% along Greenbank Road, based on historical 
traffic count data (years 2005, 2007, 2008, 2010, and 2015).  
 
For the purpose of this analysis, a 2% annual growth rate was assumed along Greenbank Road, 
in order to remain consistent with the Parsons 2016 TIS. An annual growth rate of 1.5% was 
applied to Berrigan Drive and to Highbury Park Drive. No background growth rate was applied to 
Wessex Road.  
 
Long Range Model Snapshots and Background Traffic Growth analysis from the 2016 TIS are 
provided in Appendix F. 
 

5.2.2 Other Area Development 

 
The development at 30 Highbury Park Drive is currently under construction. At the time of writing 
this TIA, two of the three buildings have been constructed and are occupied. As the traffic counts 
at the study area intersections are recent, they will have captured the traffic generated by these 
two buildings. The third building is currently under construction and is anticipated to have 1,200 
square metres of ground floor retail and 740 square metres of medical office uses. The trips 
generated by this building for the Saturday and Sunday peak hours have been estimated using 
recommended rates from the Institute of Transportation Engineers (ITE) Trip Generation Manual. 
Person Trips were calculated using an ITE Trip to Person Trip factor of 1.28, consistent with the 
TIA Guidelines. The Person Trips generated by the development of the third building at 30 
Highbury Park Drive are summarized in Table 11. 
 
Table 11: 30 Highbury Park Third Building – Person Trips 

Land Use 
ITE 

Code 
GFA 

SAT Peak (PPH) SUN Peak (PPH) 

IN OUT TOT IN OUT TOT 

Medical-Dental 
Office Building 

720 8,000 ft2 18 14 32 1 3 4 

Shopping Centre 820 12,900 ft2 38 36 74 23 23 46 
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The modal shares for the development at 30 Highbury Park Drive were assumed to be consistent 
with the modal shares as outlined in the Parsons 2016 TIS for this development. A breakdown of 
the projected trips by modal share for the third building at 30 Highbury Park Drive are shown in 
Table 12. Consistent with the Parsons TIS for 30 Highbury Park Drive, a 30% retail pass-by was 
assumed, and a 10% reduction was applied to the total vehicle trip generation to account for multi-
purpose trips within the development.  
 
Table 12: 30 Highbury Park Third Building – Person Trips by Modal Share 

Travel Mode 

SAT Peak  
(pph) 

SUN Peak  
(pph) 

IN OUT TOT IN OUT TOT 

Medical-Dental Office Building Trips 

Total Person Trips 18 14 32 1 3 4 

Auto Driver (60%) 11 8 19 1 1 2 

Auto Passenger (10%) 2 1 3 0 0 0 

Transit (15%) 2 3 5 0 1 1 

Non-Auto (15%) 3 2 5 0 1 1 

Shopping Centre Trips 

Total Person Trips 38 36 74 23 23 46 

Auto Driver (60%) 23 22 45 14 14 28 

Auto Passenger (10%) 4 4 8 2 2 4 

Transit (15%) 5 5 10 4 3 7 

Non-Auto (15%) 6 5 11 3 4 7 

30 Highbury Park Drive Sub-Total 

Auto Driver Trips 23 22 45 15 15 30 

Less 30% Retail Pass-By Trips -7 -7 -14 -7 -7 -14 

Less 10% Multi-Purpose Trips -2 -2 -4 -1 -1 -2 

Total ‘New” Auto Trips 14 13 27 7 7 14 

 
As shown in Table 12, the resulting number of new trips generated by the third building at 30 
Highbury Park Drive is 27 trips (14 in, 13 out) during the Saturday peak and 14 trips (7 in, 7 out) 
during the Sunday peak hour.  
 
Traffic distribution for the third building at 30 Highbury Park Drive was assumed to be consistent 
with the assumptions as outlined in the Parsons 2016 TIS. Relevant excerpts from the Parsons 
2016 TIS for 30 Highbury Park Drive can be found in Appendix G. Traffic generated by the third 
building at 30 Highbury Park Drive has been added to the 2020 and 2025 background traffic.  
 
For the purposes of this analysis, background traffic for both the arrival and departure periods on 
Sunday have been assumed to be the same. Background traffic figures for the 2020 build out and 
2025 horizon year can be found in Figures 7 and 8. Total traffic volumes for the 2020 build out 
and 2025 horizon year can be found in Figures 9 and 10.  
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Figure 7: 2020 Background Traffic Volumes 

 
 
Figure 8: 2025 Background Traffic Volumes 
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Figure 9: 2020 Total Traffic Volumes 

 
Figure 10: 2025 Total Traffic Volumes 
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6.0 ANALYSIS 
 

6.1 Development Design 

 

6.1.1 Design for Sustainable Modes 

 
Pedestrian facilities will be provided between the main building entrance and the parking lot. A 
connection to the sidewalk along Highbury Park Drive will be provided, as shown on the site plan. 
Sidewalks will be continuous and depressed across all accesses.  
 
A MUP is provided along the east side of the Transitway. The MUP crosses under the Highbury 
Park/Transitway overpass as well as connects to the sidewalks on either side of Highbury Park 
Drive. As pedestrians have the opportunity to cross under the overpass, and the MUP connections 
to the sidewalk on Highbury Park Drive are located 200m from the signalized intersection with 
Greenbank Road, a pedestrian crossover (PXO) is not recommended at this location.  
 
The nearest bus stops to the subject site are described in Section 4.1.5. 
 
OC Transpo’s service design guideline for peak period service is to provide service within a five 
minute (400m) walk of the home, school and work location of 95% of urban residents. Stops 
#7218, #7217, #4634, #4635, #2835, and #2834 are all located within 400m actual walking 
distance (measured using legal crosswalks) of the proposed development.  
 
Bicycle parking for the proposed development will be located at the southwest corner of the 
proposed building and will be in accordance with the minimum requirement of the City’s Zoning 
By-law (ZBL), as described in Section 6.2.  
 
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. 
 

6.1.2 Circulation and Access 

 
The proposed fire route is shown on the site plan.  
 
Snow storage will be located at the north end of the parking lot. A garbage/recycling enclosure 
will be located at the southeast corner of the parking lot, as shown on the site plan.  
 
A lay-by is proposed along the south edge of the development. It is 2.6m wide, and approximately 
22m in length. This would provide enough storage for approximately three vehicles.  
 
As per the City of Ottawa’s Zoning By-Law (ZBL), one loading space is required for the proposed 
church, but none are required for the café.  One loading space is proposed, as shown on the site 
plan.  
 
 



 Transportation Impact Assessment   Sequoia Church 

 

 

Novatech              Page 25 

6.2 Parking 

 
The subject site is located in Area C on Schedule 1 and 1A of the City of Ottawa’s ZBL. Minimum 
vehicular and bicycle parking rates for the proposed uses are identified in the ZBL and are 
summarized in the following table.  
 
Table 13: Parking Requirements 

Land Use Rate GFA Requirement 

Vehicle Parking 

Café (Calculated as 
Restaurant in the ZBL) 

10 per 100m2 of gross 
floor area 

170m2 17 

Place of Worship 
10 per 100m2 of gross 
floor area of assembly 

area1 

732m2 
73;  

7 of which can be in tandem  

Community Center 
4 per 100m2 of gross 

floor area 
1,195m2 48 

Total Required Vehicle Parking 139 

Bicycle Parking 

Café (Calculated as 
Restaurant in the ZBL) 

1 per 250m2 of gross floor 
area 

170m2 1 

All other non-
residential uses 

1 per 1500m2 of gross 
floor area 

1,927m2 1 

Total Required Bicycle Parking 2 

1 – Per ZBL Section 105(1)(a), where a place of worship is required to provide 50 or more motor vehicle 
parking spaces, 10% of those required motor vehicle parking spaces need not have direct, unobstructed 
access to a public street  

 
Based on the foregoing, the 10 proposed bicycle parking spaces meet the requirements of the 
ZBL. A total of 125 vehicular parking spaces are proposed, seven of which are located in tandem. 
It is noteworthy that an additional 17 parking spaces will be provided in tandem (for a total of 24 
tandem spaces) near the northern limits of the parking lot, however these spaces do not count 
towards the parking count. As it is anticipated that the church, community centre, and café uses 
will generally be used by the same individuals, relief from the minimum parking requirements of 
the ZBL is being sought.  
 
The TIA guidelines identify the need to review spillover parking when the parking supply is 15% 
below demand. As the 125 proposed parking spaces are only 10% below the demand of 138 
spaces, a review of spillover parking is not required for the TIA.  
 
Minimum barrier-free parking was also reviewed for the subject site. A total of five accessible 
spaces are required for the site (two type A spaces and three type B spaces). Six barrier-free 
spaces are provided (three type A and three type B), as shown on the site plan.  
 

6.3 Boundary Streets  

 
This section provides a review of Highbury Park Drive using complete streets principles. The 
Multi-Modal Level of Service (MMLOS) guidelines produced by IBI Group in 2015 were used to 
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evaluate the LOS of Highbury Park Drive for each mode of transportation. Schedule ‘B’ of the City 
of Ottawa’s Official Plan indicates Highbury Park Drive is located within the General Urban Area. 
This segment of Highbury Park Drive is also located within 600m of the Standherd Rapid Transit 
Station.   
 
Targets for the Pedestrian Level of Service (PLOS), Bicycle Level of Service (BLOS), and 
Vehicular Level of Service (Auto LOS) for Highbury Park Drive are based on the targets for the 
collector roadways located within 600m of a rapid transit station, as identified in Exhibit 22 of the 
MMLOS guidelines. Since Highbury Park Drive is not a truck route and does not serve transit, the 
Truck Level of Service (TkLOS) and Transit Level of Service (TLOS) have not been evaluated.  
 
Table 14 summarizes the findings of the MMLOS segment analysis. Detailed segment MMLOS 
calculations can be found in Appendix I. 
 
Table 14: Segment MMLOS Summary 

Segment PLOS BLOS TLOS TkLOS Auto LOS 

Highbury Park Drive A A - - A 

Target A D - - E 

 
Highbury Park Drive meets the target segment PLOS, BLOS, and Auto LOS. No improvements 
are recommended along Highbury Park Drive based on the segment MMLOS analysis.  
 

6.4 Access Intersections Design 

 
The proposed development will be served by one all-movement access along Highbury Park 
Drive.  
 
Section 25 (c) of the City of Ottawa’s Private Approach By-Law identifies a requirement for two-
way accesses to have a width no greater than 9m, as measured at the street line. Section 107 
(1)(a) of the Zoning By-Law identifies a minimum width requirement of 6.7m for a two-way 
driveway to a parking lot. The proposed access on Highbury Park Drive is approximately 8.5m in 
width, measured at the property line, thereby meeting the requirements. 
 
Section 25 (o) of the Private Approach By-Law identifies a requirement to provide a minimum 
spacing of 3m between the nearest edge of the private approach and the property line, as 
measured at the street line. The access along Highbury Park Drive is located approximately 5m 
from the eastern property line. Due to the proximity of the site to the intersection of Greenbank 
Road and Highbury Park Drive, as well as access constraints to the neighbouring property, it was 
suggested that the access to the subject property be as far east of the Greenbank Road/Highbury 
Park Drive intersection as possible.  
 
Intersection sight distance (ISD) at the proposed access has been determined using the TAC 
Geometric Design Guide for Canadian Roads. The ISD for the access, for a design speed of 
50km/h (10km/h above the posted speed limit), is as follows:  
 

• Left Turn from Minor Road 105 metres 

• Right Turn from Minor Road 95 metres  
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The required ISD for a passenger vehicle to turn left of right from the proposed access is shown 
in Figure 11. 
 
Figure 11: Highbury Park Drive Access Intersection Sight Distance 

 
 
Additionally, the stopping sight distance (SSD) requirement for a design speed of 50km/h is 65m 
for vehicles turning left or right at the access.  
 
There is slight horizontal curvature along Highbury Park Drive west of the proposed site access, 
however, as demonstrated in Figure 11, the ISD is not impacted. A site visit was performed on 
March 26, 2019 in order to determine if the ISD looking east over the vertical curvature of the 
overpass, and SSD between a westbound vehicle and a vehicle entering the access would be 
achieved. It was found that the required ISD and SSD at the access are adequate.   
 
Based on the foregoing, available sightlines are within recommended guidelines to allow safe all 
directional access to the development.  
 

6.5 Transit 

 
Based on the trip generation presented in Section 5.1, it is anticipated that the proposed 
development will generate an additional 6 transit trips (3 in, 3 out) during the Saturday peak hour, 
25 transit trips (22 in, 3 out) during the Sunday arrival peak, and 25 transit trips (2 in, 23 out) 
during the Sunday departure peak.  
 
It is anticipated that most transit trips will arrive/depart the subject site via OC Transpo route 170 
or walk to/from Strandherd Transit Station. 
 

6.6 Intersection Design 

 

6.6.1 Existing Intersection MMLOS Analysis 

 
This section provides a review of the study area intersections using the complete streets 
principles. The MMLOS guidelines produced by IBI Group in October 2015 were used to evaluate 
the LOS of all study area intersections for each mode of transportation. Schedule ‘B’ of the City 
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of Ottawa’s Official Plan indicates the Greenbank Road/Highbury Park Drive and the Greenbank 
Road/Berrigan Drive/Wessex Road intersections are located within the General Urban Area. All 
study area intersections are located within 600m of the Standherd Rapid Transit Station.  Aerial 
photos of the study area intersections are provided in Section 4.1.2.  
 
Target PLOS, BLOS, TLOS, TkLOS, and Auto LOS for the study area intersections are based on 
the General Urban Area designation, as identified in Exhibit 22 of the MMLOS guidelines. Table 
15 summarizes the findings of the intersection MMLOS analysis. Detailed intersection MMLOS 
calculations can be found in Appendix K. 
 
Table 15: Intersection MMLOS Summary 

Intersection PLOS BLOS TLOS TkLOS Auto LOS 

Greenbank Road/Highbury 
Park Drive 

F A B E A 

Target A C - D E 

Greenbank Road/Berrigan 
Drive/Wessex Road 

F F F E B 

Target A B - D E 

 
Greenbank Road/Highbury Park Drive 
The Greenbank Road/Highbury Park Drive intersection currently achieves the target BLOS and 
Auto LOS, however does not meet the target PLOS or TkLOS for the policy area.  
 
Based on the Pedestrian Exposure to Traffic (PETSI), the Greenbank Road/Highbury Park Drive 
intersection is currently operating with a PLOS F.  A reduction in the crossing distance on all legs 
of the intersection would have the greatest improvement on the PETSI score and the Pedestrian 
Delay. However, based on the existing traffic volumes, the existing four lane cross section along 
Greenbank Road is appropriate. Pedestrian refuge is currently provided on the north and south 
legs at this intersection. As this intersection was recently constructed, no changes are 
recommended.   
 
The Greenbank Road/Highbury Park Drive intersection is currently operating with a TkLOS E. 
The northbound right turn movement has only one receiving lane on Highbury Park Drive, which 
earns an E. Highbury Park Drive is not a truck route and is a collector road which means that 
there is no MMLOS target for this roadway. As this intersection was recently constructed, no 
changes are recommended. All other approaches earn a TkLOS B, exceeding the target TkLOS 
D for truck routes on an arterial roadway.  
 
As this intersection was recently constructed, no changes are recommended. 
 
Greenbank Road/Berrigan Drive/Wessex Road 
The Greenbank Road/Berrigan Drive/Wessex Road intersection currently achieves the target 
Auto LOS, however does not meet the target PLOS, BLOS, or TkLOS.   
 
Based on the Pedestrian Exposure to Traffic (PETSI), the Greenbank Road/Berrigan 
Drive/Wessex Road intersection is currently operating with a PLOS F.  A reduction in the crossing 
distance on all legs of the intersection would have the greatest improvement on the PETSI score 
and the Pedestrian Delay. However, based on the existing traffic volumes, the existing four lane 
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cross section along Greenbank Road is appropriate. As this intersection was recently 
reconstructed, no changes are recommended.   
 
In order to achieve the target BLOS, two-stage left turn bike boxes and cross-rides or a reduction 
in the operating speed along Greenbank Road along with a reduction in the length of the 
southbound right turn lane would be required. However, as this intersection was recently 
reconstructed, and the current configuration was deemed appropriate by the City, no changes are 
recommended.  
 
The Greenbank Road/Berrigan Drive/Wessex Road intersection is currently operating with a 
TkLOS E. The northbound and southbound right turn movements have only one receiving lane 
on Berrigan Drive and Wessex Road, which earn a TkLOS E. Berrigan Drive and Wessex Road 
are not truck routes and are collector roads which means that there is no MMLOS target for these 
roadways. As this intersection was recently reconstructed, no changes are recommended. All 
other approaches earn a TkLOS B, exceeding the target TkLOS D for truck routes on an arterial 
roadway.  
 
As this intersection was recently reconstructed, no changes are recommended.  
 

6.6.2 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 synchro analysis are summarized 
in the following table for the Saturday and Sunday peak hours. Signal timing plans obtained from 
the City of Ottawa are included in Appendix K. Detailed Synchro reports are included in 
Appendix L. 
 
Table 16: Background Intersection Operations 

Intersection 

SAT Peak SUN Peak 

Max. 
v/c  

LOS Mvmt 
Max. 
v/c  

LOS Mvmt 

2020 Background Traffic 

Greenbank Road/Highbury 
Park Drive 

0.51 A 
WBR/ 
SBL 

0.42 A WBL 

Greenbank Road/Berrigan 
Drive/Wessex Road 

0.63 B WBL 0.47 A WBR 

2025 Background Traffic 

Greenbank Road/Highbury 
Park Drive 

0.65 B SBL 0.44 A WBL 

Greenbank Road/Berrigan 
Drive/Wessex Road 

0.65 B WBL 0.48 A WBR 

 
Under 2020 and 2025 background traffic conditions, all intersections are anticipated to operate 
with a LOS B or better.  
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Note that some critical movements appear to operate slightly better under projected conditions 
than under existing conditions; this is a result of the PHF of 1.0 for future conditions as per the 
TIA guidelines.  
 

6.6.3 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 synchro analysis are summarized in the 
following table for the Saturday and Sunday peak hours. Detailed Synchro reports are included in 
Appendix L. 
 
Table 17: Total Intersection Operations 

Intersection 

SAT Peak SUN Arrival Peak SUN Departure Peak 

Max. 
v/c 
or 

delay  

LOS Mvmt 

Max. 
v/c 
or 

delay  

LOS Mvmt 

Max. 
v/c 
or 

delay  

LOS Mvmt 

2020 Total Traffic 

Greenbank 
Road/Highbury Park 

Drive 

0.58 A SBL 0.50 A WBL 0.65 B WBL 

Greenbank 
Road/Berrigan 

Drive/Wessex Road 

0.63 B WBL 0.51 A EBL 0.46 A 
EBL/ 
WBR 

Highbury Park Drive 
Access 

10 
sec. 

A SB 
10 

sec. 
A SB 

10 
sec. 

B SB 

2025 Total Traffic 

Greenbank 
Road/Highbury Park 

Drive 

0.74 C SBL 0.52 A WBL 0.67 B WBL 

Greenbank 
Road/Berrigan 

Drive/Wessex Road 

0.65 B WBL 0.51 A EBL 0.48 A WBR 

Highbury Park Drive 
Access 

10 
sec. 

A SB 
10 

sec. 
A SB 

10 
sec. 

B SB 

 
Under 2020 and 2025 total traffic conditions, all intersections are anticipated to operate with a 
LOS C or better. The site access is anticipated to operate with a LOS B, and a maximum delay 
of approximately 10 seconds.  
 
The westbound left turn movement at the Greenbank Road/Highbury Park Drive intersection is 
anticipated to have a 95th percentile queue length of approximately 55m during the Sunday 
departure peak. The queuing during the departure period is not anticipated to extend past the 
nearest access to 30 Highbury Park Drive.   
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The addition of site traffic is not anticipated to have any major impacts on operating conditions of 
the study area intersections.  
 

7.0 CONCLUSIONS AND RECOMMENDATIONS 
 
Based on the foregoing, the conclusions and recommendations of this TIA can be summarized 
as follows:  
 
Development Design and Parking 

• Pedestrian facilities will be provided between the main building entrance and the parking 
lot. A connection to the sidewalk along Highbury Park Drive will be provided, as shown on 
the site plan. Sidewalks will be continuous and depressed across all accesses.  

• OC Transpo stops #7218, #7217, #4634, #4635, #2835, and #2834 are all located within 
a 400m walking distance (measured using legal crosswalks) of the proposed 
development. 

• A MUP is provided along the east side of the Transitway. The MUP crosses under the 
Highbury Park/Transitway overpass as well as connects to the sidewalks on either side of 
Highbury Park Drive. As pedestrians have the opportunity to cross under the Highbury 
Park Drive/Transitway overpass, and the MUP connections to the sidewalk on Highway 
Park Drive are located 200m from the signalized intersection with Greenbank Road, a 
pedestrian crossover (PXO) is not recommended at this location.  

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

• A lay-by is proposed along the south edge of the development. It is 2.6m wide, and 
approximately 22m in length. This would provide enough storage for approximately three 
vehicles.  

• The 125 proposed vehicular parking spaces will not meet the requirements of the ZBL. As 
it is anticipated that the church, community centre, and café uses will generally be used 
by the same individuals, relief from the minimum parking requirements of the ZBL is being 
sought. It is noteworthy that an additional 17 tandem parking spaces will be provided near 
the northern limits of the parking lot, however these spaces do not count towards the 
parking count. 

 
Boundary Street MMLOS 

• Highbury Park Drive meets the target segment PLOS, BLOS, and Auto LOS. No 
improvements are recommended along Highbury Park Drive based on the segment 
MMLOS analysis.  

 
Access Design 

• The proposed development will be served by one all-movement access along Highbury 
Park Drive. This access will be approximately 8.5m in width and will meet all requirements 
of the City’s Private Approach By-Law.  

• Available sightlines are within recommended guidelines to allow safe all directional access 
to the development.  

 
Transit 

• It is anticipated that the proposed development will generate an additional 6 transit trips 
(3 in, 3 out) during the Saturday peak hour, 25 transit trips (22 in, 3 out) during the Sunday 
arrival peak, and 25 transit trips (2 in, 23 out) during the Sunday departure peak.  
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 Transportation Impact Assessment Screening Form 

City of Ottawa 2017 TIA Guidelines Screening Form 

1. Description of Proposed Development 

Municipal Address 35 Highbury Park Drive 

Description of Location 100m east of Greenbank Road/Highbury Park Drive 

Land Use Classification Church/Cafe 

Development Size (units)  

Development Size (m2) 1830 m2 total 

Number of Accesses and 
Locations 

1 full movement to Highbury Park Drive 

Phase of Development  1 

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. 

 

rfortier
Ellipse



 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 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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Traffic Count Data 
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Turning Movement Count - Peak Hour Diagram

Transportation Services - Traffic Services

Start Time:

Survey Date:

GREENBANK RD @ 220 N OF STRANDHERD DR
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Turning Movement Count
Summary, OFF and EVENING Peak Hour 

Flow Diagrams

Automobiles, Taxis, Light

Trucks, Vans, SUV's,

Motorcycles, Heavy Trucks,

Buses, and School Buses
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Printed on: 12/7/2018 Prepared by: thetrafficspecialist@gmail.com Flow Diagrams: OFF Peak



Turning Movement Count
Summary Report Including AM, OFF Peak, PM, 

Evening Peak Hours, and PHF

Automobiles, Taxis,

Light Trucks, Vans,

SUV's, Motorcycles,

Heavy Trucks, Buses,

and School Buses

1.1

Weather: 4 Hrs.
(AM/PM)

Time 

Period
LT ST RT UT

E/B 

Tot LT ST RT UT
W/B 

Tot

Street 

Total LT ST RT UT
N/B 

Tot LT ST RT UT
S/B 

Tot

Street 

Total

Grand 

Total

1000-1100 103 82 49 0 234 70 76 176 0 322 556 59 823 73 2 957 156 781 63 0 1000 1957 2513

1100-1200 101 76 65 0 242 92 73 213 0 378 620 76 878 82 2 1038 197 898 77 1 1173 2211 2831

1200-1300 66 84 48 0 198 98 88 225 0 411 609 61 936 89 4 1090 200 933 72 0 1205 2295 2904

1300-1400 80 84 40 0 204 77 64 170 0 311 515 68 855 84 5 1012 178 908 79 0 1165 2177 2692

Totals 350 326 202 0 878 337 301 784 0 1422 2300 264 3492 328 13 4097 731 3520 291 1 4543 8640 10940

AM Peak Hr LT ST RT UT TOT LT ST RT UT TOT S.TOT LT ST RT UT TOT LT ST RT UT TOT S.TOT G.TOT

N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

OFF Peak Hr LT ST RT UT TOT LT ST RT UT TOT S.TOT LT ST RT UT TOT LT ST RT UT TOT S.TOT G.TOT

1115-1215 99 85 64 0 248 94 76 211 0 381 629 74 911 88 4 1077 206 944 78 1 1229 2306 2935

PM Peak Hr LT ST RT UT TOT LT ST RT UT TOT S.TOT LT ST RT UT TOT LT ST RT UT TOT S.TOT G.TOT

N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Notes:

Surveyor(s) Carmody

Nepean, ON

Survey Date: Saturday, 1 December 2018 Start Time: 1000 AADT Factor:

Berrigan Drive/Wessex Road & Greenbank Road

AM Peak Hour Factor   N/A Highest Hourly Vehicle Volume Between 0700h & 1000h

P. Cloudy -2ºC/P. Cloudy +2ºC Survey Duration: Survey Hours: 1000-1400

Wessex Rd. Berrigan Dr. Greenbank Rd. Greenbank Rd.
Eastbound Westbound Northbound Southbound

 Expansion factors are applied exclusively to standard weekday 8-hour turning movement counts 

conducted during the hours of 0700h - 1000h, 1130h - 1330h and 1500h - 1800h

2. When expansion and AADT factors are applied, the results will differ slightly due to rounding.

Comments:

1. Includes all vehicle types except bicycles and electric scooters.

OFF Peak Hour Factor   0.93 Highest Hourly Vehicle Volume Between 1000h & 1500h

PM Peak Hour Factor   N/A Highest Hourly Vehicle Volume Between 1500h & 1900h

Printed on: 12/7/2018 Prepared by: thetrafficspecialist@gmail.com Summary: All Vehicles



Turning Movement Count
Summary, AM and PM Peak Hour 

Flow Diagrams

Automobiles, Taxis, Light

Trucks, Vans, SUV's,

Motorcycles, Heavy Trucks,

Buses, and School Buses
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Printed on: 12/4/2018 Prepared by: thetrafficspecialist@gmail.com Flow Diagrams: AM PM Peak



Turning Movement Count
Summary Report Including AM, OFF Peak, PM, 

Evening Peak Hours, and PHF

Automobiles, Taxis,

Light Trucks, Vans,

SUV's, Motorcycles,

Heavy Trucks, Buses,

and School Buses

1.5

Weather: 12 Hrs.
(AM/PM)

Time 

Period
LT ST RT UT

E/B 

Tot LT ST RT UT
W/B 

Tot

Street 

Total LT ST RT UT
N/B 

Tot LT ST RT UT
S/B 

Tot

Street 

Total

Grand 

Total

0800-0900 58 36 34 0 128 36 20 87 0 143 271 18 387 17 0 422 61 264 26 0 351 773 1044

0900-1000 79 53 49 0 181 55 43 157 0 255 436 30 542 27 1 600 69 444 34 0 547 1147 1583

1000-1100 101 65 65 0 231 81 62 151 0 294 525 63 695 68 4 830 114 633 57 0 804 1634 2159

1100-1200 81 78 68 0 227 79 53 155 0 287 514 59 747 80 4 890 130 714 63 2 909 1799 2313

1200-1300 88 75 57 0 220 80 58 140 0 278 498 73 729 77 2 881 172 756 80 1 1009 1890 2388

1300-1400 83 80 57 0 220 68 65 142 0 275 495 81 816 102 0 999 197 884 94 1 1176 2175 2670

Totals 490 387 330 0 1207 399 301 832 0 1532 2739 324 3916 371 11 4622 743 3695 354 4 4796 9418 12157

AM Peak Hr LT ST RT UT TOT LT ST RT UT TOT S.TOT LT ST RT UT TOT LT ST RT UT TOT S.TOT G.TOT

0900-1000 79 53 49 0 181 55 43 157 0 255 436 30 542 27 1 600 69 444 34 0 547 1147 1583

OFF Peak Hr LT ST RT UT TOT LT ST RT UT TOT S.TOT LT ST RT UT TOT LT ST RT UT TOT S.TOT G.TOT

1300-1400 83 80 57 0 220 68 65 142 0 275 495 81 816 102 0 999 197 884 94 1 1176 2175 2670

PM Peak Hr LT ST RT UT TOT LT ST RT UT TOT S.TOT LT ST RT UT TOT LT ST RT UT TOT S.TOT G.TOT

N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Notes:

Surveyor(s) Carmody

Nepean, ON

Survey Date: Sunday, 4 November 2018 Start Time: 0800 AADT Factor:

Berrigan Drive/Wessex Road & Greenbank Road

AM Peak Hour Factor   0.85 Highest Hourly Vehicle Volume Between 0700h & 1000h

Sunny +1ºC/Sunny +5ºC Survey Duration: Survey Hours: 0800-1400

Wessex Rd. Berrigan Dr. Greenbank Rd. Greenbank Rd.
Eastbound Westbound Northbound Southbound

 Expansion factors are applied exclusively to standard weekday 8-hour turning movement counts 

conducted during the hours of 0700h - 1000h, 1130h - 1330h and 1500h - 1800h

2. When expansion and AADT factors are applied, the results will differ slightly due to rounding.

Almost all cyclists do not use the bicycle lanes on Greenbank Road.

Comments:

1. Includes all vehicle types except bicycles and electric scooters.

OFF Peak Hour Factor   0.94 Highest Hourly Vehicle Volume Between 1000h & 1500h

PM Peak Hour Factor   N/A Highest Hourly Vehicle Volume Between 1500h & 1900h

Printed on: 12/4/2018 Prepared by: thetrafficspecialist@gmail.com Summary: All Vehicles



Turning Movement Count
Summary, OFF and EVENING Peak Hour 

Flow Diagrams

Automobiles, Taxis, Light

Trucks, Vans, SUV's,

Motorcycles, Heavy Trucks,

Buses, and School Buses
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Printed on: 12/8/2018 Prepared by: thetrafficspecialist@gmail.com Flow Diagrams: OFF Peak



Turning Movement Count
Summary Report Including AM, OFF Peak, PM, 

Evening Peak Hours, and PHF

Automobiles, Taxis,

Light Trucks, Vans,

SUV's, Motorcycles,

Heavy Trucks, Buses,

and School Buses

1.1

Weather: 4 Hrs.
(AM/PM)

Time 

Period
LT ST RT UT

E/B 

Tot LT ST RT UT
W/B 

Tot

Street 

Total LT ST RT UT
N/B 

Tot LT ST RT UT
S/B 

Tot

Street 

Total

Grand 

Total

1000-1100 0 0 0 0 0 45 0 113 0 158 158 0 1060 42 0 1102 64 955 0 1 1020 2122 2280

1100-1200 0 0 0 0 0 54 0 122 0 176 176 0 1131 61 0 1192 111 1118 0 1 1230 2422 2598

1200-1300 0 0 0 0 0 56 0 142 0 198 198 0 1151 76 0 1227 109 1149 0 1 1259 2486 2684

1300-1400 0 0 0 0 0 55 0 124 0 179 179 0 1061 44 0 1105 114 1110 0 3 1227 2332 2511

Totals 0 0 0 0 0 210 0 501 0 711 711 0 4403 223 0 4626 398 4332 0 6 4736 9362 10073

AM Peak Hr LT ST RT UT TOT LT ST RT UT TOT S.TOT LT ST RT UT TOT LT ST RT UT TOT S.TOT G.TOT

N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

OFF Peak Hr LT ST RT UT TOT LT ST RT UT TOT S.TOT LT ST RT UT TOT LT ST RT UT TOT S.TOT G.TOT

1115-1215 0 0 0 0 0 65 0 123 0 188 188 0 1157 64 0 1221 125 1163 0 1 1289 2510 2698

PM Peak Hr LT ST RT UT TOT LT ST RT UT TOT S.TOT LT ST RT UT TOT LT ST RT UT TOT S.TOT G.TOT

N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Notes:

Surveyor(s) Carmody

Nepean, ON

Survey Date: Saturday, 1 December 2018 Start Time: 1000 AADT Factor:

Greenbank Road & Highbury Park Drive

AM Peak Hour Factor   N/A Highest Hourly Vehicle Volume Between 0700h & 1000h

P. Cloudy -2ºC/P. Cloudy +2ºC Survey Duration: Survey Hours: 1000-1400

N/A Highbury Park Dr. Greenbank Rd. Greenbank Rd.
Eastbound Westbound Northbound Southbound

 Expansion factors are applied exclusively to standard weekday 8-hour turning movement counts 

conducted during the hours of 0700h - 1000h, 1130h - 1330h and 1500h - 1800h

2. When expansion and AADT factors are applied, the results will differ slightly due to rounding.

No bicycles observed during this survey on either the roadways or the sidewalks..

Comments:

1. Includes all vehicle types except bicycles and electric scooters.

OFF Peak Hour Factor   0.92 Highest Hourly Vehicle Volume Between 1000h & 1500h

PM Peak Hour Factor   N/A Highest Hourly Vehicle Volume Between 1500h & 1900h

Printed on: 12/8/2018 Prepared by: thetrafficspecialist@gmail.com Summary: All Vehicles



Turning Movement Count
Summary, AM and PM Peak Hour 

Flow Diagrams
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Printed on: 12/4/2018 Prepared by: thetrafficspecialist@gmail.com Flow Diagrams: AM PM Peak



Turning Movement Count
Summary Report Including AM, OFF Peak, PM, 

Evening Peak Hours, and PHF

Automobiles, Taxis,

Light Trucks, Vans,

SUV's, Motorcycles,

Heavy Trucks, Buses,

and School Buses

1.5

Weather: 12 Hrs.
(AM/PM)

Time 

Period
LT ST RT UT

E/B 

Tot LT ST RT UT
W/B 

Tot

Street 

Total LT ST RT UT
N/B 

Tot LT ST RT UT
S/B 

Tot

Street 

Total

Grand 

Total

0800-0900 0 0 0 0 0 17 0 62 0 79 79 0 515 17 0 532 15 334 0 1 350 882 961

0900-1000 0 0 0 0 0 19 0 81 0 100 100 0 752 26 0 778 42 528 0 1 571 1349 1449

1000-1100 0 0 0 0 0 23 0 107 0 130 130 0 915 32 0 947 43 781 0 0 824 1771 1901

1100-1200 0 0 0 0 0 24 0 91 0 115 115 0 930 53 0 983 67 883 0 1 951 1934 2049

1200-1300 0 0 0 0 0 42 0 111 0 153 153 0 905 52 0 957 108 966 0 0 1074 2031 2184

1300-1400 0 0 0 0 0 49 0 110 0 159 159 0 993 48 0 1041 106 1126 0 1 1233 2274 2433

Totals 0 0 0 0 0 174 0 562 0 736 736 0 5010 228 0 5238 381 4618 0 4 5003 #### 10977

AM Peak Hr LT ST RT UT TOT LT ST RT UT TOT S.TOT LT ST RT UT TOT LT ST RT UT TOT S.TOT G.TOT

0900-1000 0 0 0 0 0 19 0 81 0 100 100 0 752 26 0 778 42 528 0 1 571 1349 1449

OFF Peak Hr LT ST RT UT TOT LT ST RT UT TOT S.TOT LT ST RT UT TOT LT ST RT UT TOT S.TOT G.TOT

1300-1400 0 0 0 0 0 49 0 110 0 159 159 0 993 48 0 1041 106 1126 0 1 1233 2274 2433

PM Peak Hr LT ST RT UT TOT LT ST RT UT TOT S.TOT LT ST RT UT TOT LT ST RT UT TOT S.TOT G.TOT

N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Notes:

2. When expansion and AADT factors are applied, the results will differ slightly due to rounding.

Almost all cyclists do not use the bicycle lanes on Greenbank Road.

Comments:

1. Includes all vehicle types except bicycles and electric scooters.

OFF Peak Hour Factor   0.92 Highest Hourly Vehicle Volume Between 1000h & 1500h

PM Peak Hour Factor   N/A Highest Hourly Vehicle Volume Between 1500h & 1900h

AM Peak Hour Factor   0.85 Highest Hourly Vehicle Volume Between 0700h & 1000h

Sunny +1ºC/Sunny +5ºC Survey Duration: Survey Hours: 0800-1400

N/A Highbury Park Dr. Greenbank Rd. Greenbank Rd.
Eastbound Westbound Northbound Southbound

 Expansion factors are applied exclusively to standard weekday 8-hour turning movement counts 

conducted during the hours of 0700h - 1000h, 1130h - 1330h and 1500h - 1800h

Surveyor(s) Carmody

Nepean, ON

Survey Date: Sunday, 4 November 2018 Start Time: 0800 AADT Factor:

Greenbank Road & Highbury Park Drive

Printed on: 12/4/2018 Prepared by: thetrafficspecialist@gmail.com Summary: All Vehicles



Interval Location in/out
Number of 

Vehicles

Number of 

Adults

Number of 

Children
Pedestrians 

in

out

in

out

in 1 1

out

in

out

in 4 7 6

out

in 2 2 1

out 2 2 2

in 7 10 7

out

in 1 1

out 2 2

in 12 15 8

out

in 1 2 1

out 2 3 1

in 29 39 25 1 adult

out 1 1

in 5 7 5 8 adults, 3 children

out 4 4 1

in 45 70 27 9 adults

out

in 7 11 4 3 adults

out 8 8 1

in 7 13 5 15 adults, 1 child

out

in 1 1 6 adults, 2 children

out 2 3

in

out

in

out 1 1 3 children

in 5 5

out 8 9 5 4 adults, 4 children

in

out 6 8 5 5 adults, 1 child

in 1 1

out 27 41 27 10 adults, 5 children

in

out 11 15 10 2 adults, 1 child

in 3 4 1 adult

out 25 36 17 5 adults, 2 children

in

out 3 7 1 3 adults, 1 child

in 4 4 1 adult

out 16 23 3 3 adult

in

out 15 22 9 1 cyclist

in 2 3

out 11 18 4 1 adult, 1 child

in

out 4 8 4 1 adult, 2 children

in

out

in

out

in 1 1 1

out 2 3 1

in

out 1 1 1 adult, 2 children

in

out

in

out

vehicles adults children occupants occupancy

AM in 122 179 89 268 2.2

AM out 21 23 5 28

On-site 101 156 84 240 1.95

PM out 130 192 86 278 2.15

PM in 16 18 1 19

On-site 114 174 85 259 2

Date:      May 5, 2019

Job No.  118187

Sequoia Church - 255 Tartan Dr

Time period

1 8:30 - 8:45

Driveway 1

Driveway 2

2 8:45 - 9:00

Driveway 1

Driveway 2

3 9:00 - 9:15

Driveway 1

Driveway 2

4 9:15 - 9:30

Driveway 1

Driveway 2

5 9:30 - 9:45

Driveway 1

Driveway 2

6 9:45 - 10:00

Driveway 1

Driveway 2

7 10:00 - 10:15

Driveway 1

Driveway 2

8 10:15 - 10:30

Driveway 1

Driveway 2

9 11:15 - 11:30

Driveway 1

Driveway 2

10 11:30 - 11:45

Driveway 1

Driveway 2

11 11:45 - 12:00

Driveway 1

Driveway 2

12 12:00 - 12:15

Driveway 1

Driveway 2

13 12:15 - 12:30

Driveway 1

Driveway 2

14 12:30 - 12:45

Driveway 1

Driveway 2

15 12:45 - 13:00

Driveway 1

Driveway 2

16 13:00 - 13:15

Driveway 1

Driveway 2

17 13:15 - 13:30

Driveway 1

Driveway 2

rfortier
Rectangle

rfortier
Rectangle

rfortier
Text Box
Occupancy Count



118187

Interval In Out Tot

1 7:00 - 7:15 11 6 17

2 7:15 - 7:30 6 6 12

3 7:30 - 7:45 9 7 16

4 7:45 - 8:00 7 3 10

5 8:00 - 8:15 8 5 13

6 8:15 - 8:30 20 8 28 in out tot

7 8:30 - 8:45 16 11 27 63 33 96

8 8:45 - 9:00 19 9 28

9 9:00 - 9:15 6 5 11

10 9:15 - 9:30 14 9 23

11 9:30 - 9:45 19 14 33

12 9:45 - 10:00 7 5 12

13 15:00 - 15:15 5 7 12

14 15:15 - 15:30 5 7 12

15 15:30 - 15:45 7 8 15 in out tot

16 15:45 - 16:00 4 7 11 26 26 52

17 16:00 - 16:15 10 4 14

18 16:15 - 16:30 7 2 9

19 16:30 - 16:45 5 6 11

20 16:45 - 17:00 10 6 16

21 17:00 - 17:15 4 7 11

22 17:15 - 17:30 0 7 7

23 17:30 - 17:45 4 3 7

24 17:45 - 18:00 1 5 6

Date:  Tuesday, November 20, 2018

Time Period

Bridgehead - 2140 Carling Ave (Fairlawn Plaza)

AM PEAK HOUR  8:00 - 9:00

PM PEAK HOUR 15:15 - 16:15



Date: Saturday, Novemeber 17, 2018

118187

Interval in out tot

1 10:00 - 10:15 15 12 27

2 10:15 - 10:30 11 18 29 in out tot

3 10:30 - 10:45 15 20 35 54 58 112

4 10:45 - 11:00 13 8 21

5 11:00 - 11:15 10 10 20

6 11:15 - 11:30 15 12 27

7 11:30 - 11:45 6 8 14

8 11:45 - 12:00 6 10 16

9 12:00 - 12:15 8 6 14

10 12:15 - 12:30 7 6 13

11 12:30 - 12:45 6 9 15

12 12:45 - 13:00 14 17 31

13 13:00 - 13:15 7 6 13

14 13:15 - 13:30 3 2 5

15 13:30 - 13:45 4 6 10

16 13:45 - 14:00 14 4 18

Time Period

Bridgehead - 2140 Carling Ave (Fairlawn Plaza)

PEAK HOUR 10:00 - 11:00
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 Collision Details Report -  Public Version

City Operations - Transportation Services

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

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

ClassificationImpact TypeEnvironmentDate/Day/Time

GREENBANK RD @ HIGHBURY PARK DRLocation:

Traffic Control: Traffic signal 2Total Collisions:

Other motor
vehicle

Automobile,
station wagon

Going aheadNorthWetP.D. onlyRear endRain2017-Jul-14, Fri,22:40

Other motor
vehicle

Automobile,
station wagon

StoppedNorth

Other motor
vehicle

Pick-up truckSlowing or stoppingNorthIceP.D. onlyRear endClear2017-Dec-20, Wed,18:21

Other motor
vehicle

Automobile,
station wagon

StoppedNorth
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 Collision Details Report -  Public Version

City Operations - Transportation Services

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

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

ClassificationImpact TypeEnvironmentDate/Day/Time

GREENBANK RD @ BERRIGAN DR/WESSEX RDLocation:

Traffic Control: Traffic signal 65Total Collisions:

Other motor
vehicle

Passenger vanGoing aheadNorthDryNon-fatal injuryTurning movementClear2013-Feb-26, Tue,18:19

Other motor
vehicle

Automobile,
station wagon

Turning leftSouth

Other motor
vehicle

Automobile,
station wagon

Turning rightWest

Other motor
vehicle

Automobile,
station wagon

Slowing or stoppingSouthDryP.D. onlyRear endClear2013-Mar-18, Mon,15:20

Other motor
vehicle

Pick-up truckStoppedSouth

Other motor
vehicle

Automobile,
station wagon

Going aheadSouthDryNon-fatal injuryRear endClear2013-Mar-24, Sun,13:15

Other motor
vehicle

Automobile,
station wagon

StoppedSouth

Other motor
vehicle

Automobile,
station wagon

StoppedSouth

Other motor
vehicle

Passenger vanSlowing or stoppingSouthDryP.D. onlyRear endClear2013-Jul-23, Tue,17:38

Other motor
vehicle

Pick-up truckSlowing or stoppingSouth

Other motor
vehicle

Passenger vanSlowing or stoppingSouth
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Other motor
vehicle

Pick-up truckTurning leftNorthDryP.D. onlyTurning movementClear2013-Aug-12, Mon,16:00

Other motor
vehicle

Pick-up truckGoing aheadSouth

Other motor
vehicle

Police vehicleTurning rightWestDryNon-reportableRear endClear2013-Aug-17, Sat,17:30

Other motor
vehicle

Automobile,
station wagon

Turning rightWest

Other motor
vehicle

Automobile,
station wagon

UnknownNorthDryP.D. onlyRear endClear2013-Sep-10, Tue,18:00

Other motor
vehicle

Automobile,
station wagon

StoppedNorth

Other motor
vehicle

Automobile,
station wagon

Turning leftSouthDryP.D. onlySideswipeClear2013-Oct-19, Sat,20:30

Other motor
vehicle

Automobile,
station wagon

Turning leftSouth

Other motor
vehicle

Automobile,
station wagon

Slowing or stoppingSouthIceNon-fatal injuryRear endClear2014-Jan-03, Fri,16:58

Other motor
vehicle

Passenger vanSlowing or stoppingSouth

Other motor
vehicle

Automobile,
station wagon

StoppedSouth

Other motor
vehicle

Automobile,
station wagon

Going aheadSouthDryP.D. onlyRear endClear2014-Jan-16, Thu,17:17

Other motor
vehicle

Automobile,
station wagon

Going aheadSouth

Other motor
vehicle

Pick-up truckTurning rightWestLoose snowP.D. onlyAngleSnow2014-Feb-01, Sat,15:41

Other motor
vehicle

Automobile,
station wagon

Going aheadNorth
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Other motor
vehicle

Pick-up truckTurning rightSouthDryP.D. onlyAngleClear2014-Feb-10, Mon,15:04

Other motor
vehicle

Automobile,
station wagon

Turning leftEast

Other motor
vehicle

Pick-up truckGoing aheadSouthDryNon-fatal injuryRear endClear2014-Apr-05, Sat,12:26

Other motor
vehicle

Pick-up truckStoppedSouth

Other motor
vehicle

Automobile,
station wagon

StoppedSouth

Other motor
vehicle

Pick-up truckSlowing or stoppingNorthDryP.D. onlyRear endClear2014-May-14, Wed,16:45

Other motor
vehicle

Delivery vanStoppedNorth

Other motor
vehicle

Pick-up truckTurning leftSouthWetP.D. onlyTurning movementRain2014-May-16, Fri,20:54

Other motor
vehicle

Automobile,
station wagon

Going aheadNorth

Other motor
vehicle

Automobile,
station wagon

Going aheadSouthDryP.D. onlyRear endClear2014-Jun-30, Mon,17:49

Other motor
vehicle

Automobile,
station wagon

StoppedSouth

CurbAutomobile,
station wagon

Slowing or stoppingNorthWetP.D. onlySMV otherRain2014-Jul-30, Wed,16:23

Other motor
vehicle

Passenger vanSlowing or stoppingNorthDryP.D. onlyRear endClear2014-Aug-13, Wed,17:22

Other motor
vehicle

Automobile,
station wagon

Slowing or stoppingNorth

Other motor
vehicle

Automobile,
station wagon

Slowing or stoppingNorth
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Other motor
vehicle

Automobile,
station wagon

Going aheadSouthDryP.D. onlyRear endClear2014-Aug-17, Sun,14:34

Other motor
vehicle

Pick-up truckStoppedSouth

Other motor
vehicle

Pick-up truckSlowing or stoppingNorthWetP.D. onlyRear endRain2014-Aug-21, Thu,21:30

Other motor
vehicle

Pick-up truckStoppedNorth

Other motor
vehicle

Automobile,
station wagon

Going aheadNorthDryP.D. onlyRear endClear2014-Sep-25, Thu,08:10

Other motor
vehicle

Automobile,
station wagon

StoppedNorth

Other motor
vehicle

Automobile,
station wagon

StoppedNorth

Other motor
vehicle

Automobile,
station wagon

Slowing or stoppingNorthWetP.D. onlyRear endRain2014-Oct-15, Wed,15:03

Other motor
vehicle

Pick-up truckSlowing or stoppingNorth

Other motor
vehicle

Automobile,
station wagon

Slowing or stoppingSouthWetP.D. onlyRear endRain2014-Oct-18, Sat,14:22

Other motor
vehicle

Automobile,
station wagon

StoppedSouth

Other motor
vehicle

Passenger vanStoppedSouth

Other motor
vehicle

Automobile,
station wagon

Going aheadSouthDryNon-fatal injuryRear endClear2014-Oct-26, Sun,13:45

Other motor
vehicle

Pick-up truckSlowing or stoppingSouth

Other motor
vehicle

Pick-up truckStoppedSouth

Page 4 of 10Wednesday, October 24, 2018



Other motor
vehicle

Truck - closedTurning rightSouthWetP.D. onlyRear endClear2014-Nov-19, Wed,15:00

Other motor
vehicle

Passenger vanTurning rightSouth

Other motor
vehicle

Automobile,
station wagon

Slowing or stoppingSouthWetP.D. onlyRear endClear2014-Dec-13, Sat,18:50

Other motor
vehicle

Pick-up truckStoppedSouth

Other motor
vehicle

Automobile,
station wagon

Going aheadSouthDryP.D. onlyRear endClear2014-Dec-26, Fri,13:29

Other motor
vehicle

Automobile,
station wagon

Slowing or stoppingSouth

Other motor
vehicle

Automobile,
station wagon

Turning rightNorthDryP.D. onlyRear endClear2015-Jan-10, Sat,17:30

Other motor
vehicle

Automobile,
station wagon

Turning rightNorth

Other motor
vehicle

Pick-up truckGoing aheadWestWetP.D. onlyAngleClear2015-Jan-16, Fri,14:03

Other motor
vehicle

Pick-up truckGoing aheadSouth

Other motor
vehicle

Automobile,
station wagon

Going aheadSouthWetP.D. onlyRear endFreezing Rain2015-Jan-18, Sun,19:49

Other motor
vehicle

UnknownSlowing or stoppingSouth

Other motor
vehicle

Automobile,
station wagon

Slowing or stoppingNorthDryP.D. onlyRear endClear2015-Jan-20, Tue,19:10

Other motor
vehicle

Automobile,
station wagon

Slowing or stoppingNorth
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Other motor
vehicle

Automobile,
station wagon

Going aheadSouthWetP.D. onlyRear endClear2015-Feb-06, Fri,18:18

Other motor
vehicle

Pick-up truckGoing aheadSouth

Other motor
vehicle

Automobile,
station wagon

Changing lanesSouthWetP.D. onlySideswipeClear2015-Feb-07, Sat,12:25

Other motor
vehicle

Automobile,
station wagon

Turning leftSouth

Other motor
vehicle

Pick-up truckGoing aheadSouthWetNon-fatal injuryAngleClear2015-Feb-19, Thu,11:43

Other motor
vehicle

Pick-up truckGoing aheadEast

Other motor
vehicle

Automobile,
station wagon

Going aheadSouthLoose snowP.D. onlyApproachingSnow2015-Feb-21, Sat,12:10

Other motor
vehicle

Automobile,
station wagon

Going aheadNorth

Other motor
vehicle

UnknownUnknownSouthDryNon-fatal injuryRear endClear2015-Mar-09, Mon,14:00

Other motor
vehicle

Automobile,
station wagon

StoppedSouth

Other motor
vehicle

Automobile,
station wagon

Slowing or stoppingSouthDryNon-fatal injuryRear endClear2015-May-12, Tue,21:20

Other motor
vehicle

Passenger vanStoppedSouth

Other motor
vehicle

Automobile,
station wagon

StoppedSouth

Other motor
vehicle

UnknownChanging lanesSouthDryP.D. onlySideswipeClear2015-May-19, Tue,14:57

Other motor
vehicle

Automobile,
station wagon

StoppedSouth
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Other motor
vehicle

Automobile,
station wagon

Turning leftWestDryP.D. onlySideswipeClear2015-Aug-31, Mon,13:00

Other motor
vehicle

Passenger vanTurning leftWest

Other motor
vehicle

Pick-up truckSlowing or stoppingSouthDryP.D. onlyRear endClear2015-Sep-19, Sat,11:00

Other motor
vehicle

Automobile,
station wagon

StoppedSouth

Other motor
vehicle

Automobile,
station wagon

Changing lanesWestDryP.D. onlySideswipeClear2015-Oct-03, Sat,13:57

Other motor
vehicle

Pick-up truckGoing aheadWest

Other motor
vehicle

Pick-up truckGoing aheadSouthDryNon-fatal injuryRear endClear2015-Dec-13, Sun,08:57

Other motor
vehicle

Automobile,
station wagon

StoppedSouth

Other motor
vehicle

Automobile,
station wagon

Turning leftSouthLoose snowP.D. onlyTurning movementSnow2016-Mar-01, Tue,19:55

Other motor
vehicle

Automobile,
station wagon

Going aheadNorth

3PedestrianPick-up truckTurning leftWestWetNon-fatal injurySMV otherRain2016-Mar-14, Mon,14:47

Other motor
vehicle

Automobile,
station wagon

Going aheadNorthDryNon-fatal injuryRear endClear2016-May-13, Fri,15:25

Other motor
vehicle

Pick-up truckStoppedNorth

Other motor
vehicle

Automobile,
station wagon

Turning leftSouthDryP.D. onlyTurning movementClear2016-May-26, Thu,08:51
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Other motor
vehicle

Pick-up truckGoing aheadNorth

Other motor
vehicle

Pick-up truckSlowing or stoppingNorthDryP.D. onlyRear endClear2016-Jun-24, Fri,17:24

Other motor
vehicle

Automobile,
station wagon

StoppedNorth

Other motor
vehicle

Pick-up truckTurning leftSouthDryP.D. onlyTurning movementClear2016-Jul-30, Sat,13:23

Other motor
vehicle

Passenger vanGoing aheadNorth

Other motor
vehicle

Automobile,
station wagon

Going aheadNorthDryNon-fatal injuryRear endClear2016-Aug-27, Sat,11:46

Other motor
vehicle

Automobile,
station wagon

Slowing or stoppingNorth

Other motor
vehicle

Automobile,
station wagon

Going aheadNorthDryP.D. onlyRear endClear2016-Sep-05, Mon,16:13

Other motor
vehicle

Automobile,
station wagon

StoppedNorth

Other motor
vehicle

Automobile,
station wagon

Slowing or stoppingNorthDryP.D. onlyRear endClear2016-Sep-09, Fri,15:39

Other motor
vehicle

Automobile,
station wagon

StoppedNorth

Other motor
vehicle

Automobile,
station wagon

Turning rightWestDryP.D. onlyAngleClear2016-Nov-14, Mon,17:22

Other motor
vehicle

Pick-up truckGoing aheadNorth

Other motor
vehicle

Automobile,
station wagon

Slowing or stoppingSouthDryP.D. onlyRear endClear2016-Nov-17, Thu,16:19
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Other motor
vehicle

Pick-up truckStoppedSouth

Other motor
vehicle

Automobile,
station wagon

Slowing or stoppingWestLoose snowP.D. onlyRear endSnow2016-Nov-21, Mon,19:28

Other motor
vehicle

Pick-up truckStoppedWest

Other motor
vehicle

UnknownGoing aheadNorthSlushP.D. onlyRear endSnow2016-Nov-24, Thu,10:34

Other motor
vehicle

Automobile,
station wagon

StoppedNorth

1PedestrianPassenger vanTurning leftWestDryNon-fatal injurySMV otherClear2016-Dec-11, Sun,10:30

Other motor
vehicle

Automobile,
station wagon

Slowing or stoppingSouthIceP.D. onlyRear endClear2017-Jan-04, Wed,22:49

Other motor
vehicle

Automobile,
station wagon

StoppedSouth

Other motor
vehicle

Automobile,
station wagon

Turning leftNorthWetP.D. onlyTurning movementClear2017-Jan-05, Thu,21:57

Other motor
vehicle

Automobile,
station wagon

Going aheadSouth

Other motor
vehicle

Automobile,
station wagon

Turning rightNorthLoose snowP.D. onlyAngleSnow2017-Feb-14, Tue,22:27

Other motor
vehicle

Fire vehicleGoing aheadWest

Other motor
vehicle

Passenger vanTurning rightNorthLoose snowP.D. onlyTurning movementSnow2017-Feb-16, Thu,09:36

Other motor
vehicle

Automobile,
station wagon

Going aheadNorth
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Other motor
vehicle

UnknownGoing aheadNorthWetP.D. onlyRear endRain2017-Apr-04, Tue,18:00

Other motor
vehicle

Automobile,
station wagon

StoppedNorth

CurbPick-up truckGoing aheadSouthWetP.D. onlySMV otherRain2017-May-18, Thu,20:29

Other motor
vehicle

Automobile,
station wagon

Going aheadWestWetP.D. onlyAngleRain2017-Jun-05, Mon,21:02

Other motor
vehicle

Pick-up truckTurning leftSouth

Other motor
vehicle

Automobile,
station wagon

Turning leftSouthWetP.D. onlyTurning movementRain2017-Jul-24, Mon,13:00

Other motor
vehicle

Automobile,
station wagon

Going aheadNorth

Other motor
vehicle

Automobile,
station wagon

Going aheadNorthDryP.D. onlyRear endClear2017-Aug-10, Thu,16:12

Other motor
vehicle

UnknownSlowing or stoppingNorth

Page 10 of 10Wednesday, October 24, 2018



 Collision Details Report -  Public Version

CITY OPERATIONS   -  PUBLIC WORKS

January 1, 2014 December 31, 2014From: To:

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

ClassificationImpact TypeEnvironmentDate/Day/Time

GREENBANK RD btwn HIGHBURY PARK DR & WESSEX RDLocation:

Traffic Control: No control 5Total Collisions:

Other motor
vehicle

Automobile,
station wagon

Slowing or stoppingSouthWetP.D. onlyRear endClear2014-Apr-15, Tue,18:08

Other motor
vehicle

Pick-up truckSlowing or stoppingSouth

Other motor
vehicle

Pick-up truckSlowing or stoppingSouthWetP.D. onlyRear endRain2014-May-16, Fri,16:30

Other motor
vehicle

Automobile,
station wagon

Slowing or stoppingSouth

Other motor
vehicle

Automobile,
station wagon

Slowing or stoppingSouthSpilled liquidNon-fatal injuryApproachingRain2014-Jun-11, Wed,19:09

Other motor
vehicle

Pick-up truckGoing aheadNorth

Other motor
vehicle

Automobile,
station wagon

Slowing or stoppingSouthDryNon-fatal injuryRear endClear2014-Dec-06, Sat,13:15

Other motor
vehicle

Pick-up truckStoppedSouth

Other motor
vehicle

Pick-up truckStoppedSouth

Other motor
vehicle

Automobile,
station wagon

Going aheadSouthWetNon-fatal injuryRear endClear2014-Jan-13, Mon,17:24

Other motor
vehicle

Automobile,
station wagon

StoppedSouth
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Background Growth Analysis 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 







Greenbank/Berrigan
8 hrs

SB NB NB SB WB EB EB WB
2005 Thursday 4 August 4357 4752 3682 3857 1302 1458 1607 881 21896
2007 Tuesday 10 July 6170 6477 5058 5104 2133 2007 1757 1530 30236
2008 Wednesday 23 July 5305 6418 5187 4686 2159 1604 1383 1326 28068
2010 Thursday 12 August 6038 6924 5891 5121 2020 2064 1497 1337 30892
2015 Tuesday 8 December 5650 6414 4734 4475 2824 2509 1638 1448 29692

North Leg NB SB NB+SB INT NB SB NB+SB INT
2005 4752 4357 9109 21896
2007 6477 6170 12647 30236 36.3% 41.6% 38.8% 38.1%
2008 6418 5305 11723 28068 -0.9% -14.0% -7.3% -7.2%
2010 6924 6038 12962 30892 7.9% 13.8% 10.6% 10.1%
2015 6414 5650 12064 29692 -7.4% -6.4% -6.9% -3.9%

Regression Estimate 2005 5712 5168 10881
Regression Estimate 2015 6924 6007 12931

Average Annual Change 1.94% 1.52% 1.74%

West Leg EB WB EB+WB INT EB WB EB+WB INT
2005 1607 881 2488 21896
2007 1757 1530 3287 30236 9.3% 73.7% 32.1% 38.1%
2008 1383 1326 2709 28068 -21.3% -13.3% -17.6% -7.2%
2010 1497 1337 2834 30892 8.2% 0.8% 4.6% 10.1%
2015 1638 1448 3086 29692 9.4% 8.3% 8.9% -3.9%

Regression Estimate 2005 1576 1159 2735
Regression Estimate 2015 1576 1523 3100

Average Annual Change 0.00% 2.77% 1.26%

East Leg EB WB EB+WB INT EB WB EB+WB INT
2005 1458 1302 2760 21896
2007 2007 2133 4140 30236 37.7% 63.8% 50.0% 38.1%
2008 1604 2159 3763 28068 -20.1% 1.2% -9.1% -7.2%
2010 2064 2020 4084 30892 28.7% -6.4% 8.5% 10.1%
2015 2509 2824 5333 29692 21.6% 39.8% 30.6% -3.9%

Regression Estimate 2005 1538 1582 3120
Regression Estimate 2015 2515 2846 5361

Average Annual Change 5.04% 6.05% 5.56%

South Leg NB SB NB+SB INT NB SB NB+SB INT
2005 3682 3857 7539 21896
2007 5058 5104 10162 30236 37.4% 32.3% 34.8% 38.1%
2008 5187 4686 9873 28068 2.6% -8.2% -2.8% -7.2%
2010 5891 5121 11012 30892 13.6% 9.3% 11.5% 10.1%
2015 4734 4475 9209 29692 -19.6% -12.6% -16.4% -3.9%

Regression Estimate 2005 4616 4535 9151
Regression Estimate 2015 5352 4819 10171

Average Annual Change 1.49% 0.61% 1.06%

Year Date North Leg South Leg East Leg Total

Year Counts % Change

Year Counts % Change

West Leg

Year Counts % Change

Year Counts % Change



Greenbank/Berrigan
AM Peak

SB NB NB SB WB EB EB WB
2005 Thursday 4 August 278 701 397 263 216 109 257 75 2296
2007 Tuesday 10 July 431 1042 532 368 400 159 304 98 3334
2008 Wednesday 23 July 398 979 562 381 341 149 282 74 3166
2010 Thursday 12 August 463 1081 699 429 358 183 253 80 3546
2015 Tuesday 8 December 482 951 574 371 519 367 273 159 3696

North Leg NB SB NB+SB INT NB SB NB+SB INT
2005 701 278 979 2296
2007 1042 431 1473 3334 48.6% 55.0% 50.5% 45.2%
2008 979 398 1377 3166 -6.0% -7.7% -6.5% -5.0%
2010 1081 463 1544 3546 10.4% 16.3% 12.1% 12.0%
2015 951 482 1433 3696 -12.0% 4.1% -7.2% 4.2%

Regression Estimate 2005 887 343 1230
Regression Estimate 2015 1046 512 1558

Average Annual Change 1.66% 4.10% 2.39%

West Leg EB WB EB+WB INT EB WB EB+WB INT
2005 257 75 332 2296
2007 304 98 402 3334 18.3% 30.7% 21.1% 45.2%
2008 282 74 356 3166 -7.2% -24.5% -11.4% -5.0%
2010 253 80 333 3546 -10.3% 8.1% -6.5% 12.0%
2015 273 159 432 3696 7.9% 98.8% 29.7% 4.2%

Regression Estimate 2005 276 65 341
Regression Estimate 2015 271 145 416

Average Annual Change -0.17% 8.34% 2.02%

East Leg EB WB EB+WB INT EB WB EB+WB INT
2005 109 216 325 2296
2007 159 400 559 3334 45.9% 85.2% 72.0% 45.2%
2008 149 341 490 3166 -6.3% -14.8% -12.3% -5.0%
2010 183 358 541 3546 22.8% 5.0% 10.4% 12.0%
2015 367 519 886 3696 100.5% 45.0% 63.8% 4.2%

Regression Estimate 2005 91 266 357
Regression Estimate 2015 347 519 865

Average Annual Change 14.29% 6.92% 9.26%

South Leg NB SB NB+SB INT NB SB NB+SB INT
2005 397 263 660 2296
2007 532 368 900 3334 34.0% 39.9% 36.4% 45.2%
2008 562 381 943 3166 5.6% 3.5% 4.8% -5.0%
2010 699 429 1128 3546 24.4% 12.6% 19.6% 12.0%
2015 574 371 945 3696 -17.9% -13.5% -16.2% 4.2%

Regression Estimate 2005 489 329 818
Regression Estimate 2015 649 413 1062

Average Annual Change 2.88% 2.30% 2.65%

Year Counts % Change

Year Counts % Change

Year Counts % Change

Year Counts % Change

Year Date North Leg South Leg East Leg West Leg Total



Greenbank/Berrigan
PM Peak

SB NB NB SB WB EB EB WB
2005 Thursday 4 August 753 680 644 653 191 371 313 197 3802
2007 Tuesday 10 July 1344 933 901 999 380 518 256 431 5762
2008 Wednesday 23 July 1082 829 829 896 383 377 179 371 4946
2010 Thursday 12 August 1192 815 863 961 259 497 218 259 5064
2015 Tuesday 8 December 1037 853 674 767 435 449 241 318 4774

North Leg NB SB NB+SB INT NB SB NB+SB INT
2005 680 753 1433 3802
2007 933 1344 2277 5762 37.2% 78.5% 58.9% 51.6%
2008 829 1082 1911 4946 -11.1% -19.5% -16.1% -14.2%
2010 815 1192 2007 5064 -1.7% 10.2% 5.0% 2.4%
2015 853 1037 1890 4774 4.7% -13.0% -5.8% -5.7%

Regression Estimate 2005 786 1038 1824
Regression Estimate 2015 876 1147 2023

Average Annual Change 1.08% 1.00% 1.04%

West Leg EB WB EB+WB INT EB WB EB+WB INT
2005 313 197 510 3802
2007 256 431 687 5762 -18.2% 118.8% 34.7% 51.6%
2008 179 371 550 4946 -30.1% -13.9% -19.9% -14.2%
2010 218 259 477 5064 21.8% -30.2% -13.3% 2.4%
2015 241 318 559 4774 10.6% 22.8% 17.2% -5.7%

Regression Estimate 2005 261 305 566
Regression Estimate 2015 213 330 543

Average Annual Change -2.02% 0.80% -0.41%

East Leg EB WB EB+WB INT EB WB EB+WB INT
2005 371 191 562 3802
2007 518 380 898 5762 39.6% 99.0% 59.8% 51.6%
2008 377 383 760 4946 -27.2% 0.8% -15.4% -14.2%
2010 497 259 756 5064 31.8% -32.4% -0.5% 2.4%
2015 449 435 884 4774 -9.7% 68.0% 16.9% -5.7%

Regression Estimate 2005 422 263 685
Regression Estimate 2015 473 429 902

Average Annual Change 1.14% 5.01% 2.78%

South Leg NB SB NB+SB INT NB SB NB+SB INT
2005 644 653 1297 3802
2007 901 999 1900 5762 39.9% 53.0% 46.5% 51.6%
2008 829 896 1725 4946 -8.0% -10.3% -9.2% -14.2%
2010 863 961 1824 5064 4.1% 7.3% 5.7% 2.4%
2015 674 767 1441 4774 -21.9% -20.2% -21.0% -5.7%

Regression Estimate 2005 803 851 1654
Regression Estimate 2015 751 861 1612

Average Annual Change -0.66% 0.11% -0.26%

Year Counts % Change

Year Counts % Change

Year Counts % Change

Year Date North Leg Total

Year Counts % Change

South Leg East Leg West Leg
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Relevant Excerpts from Other Transportation Studies 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



30 Highbury Park TIS – Addendum #1 3 

  

 

  
Comment 18f:  The size of developments (retail, medical office, pharmacy...) identified in the TIS which provides the basis 
for Impact Assessment differs from the Proposal Summary. Which one is correct?  
 
Response 18f:  The revised Site Plan identifies the following land use sizes: 213 m2 of fast-food restaurant, 2,702 m2 of 
retail and 740 m2 of medical office.  The pharmacy is not confirmed as a land use, however, for the purposes of our analysis, 
a 1,200 m2 pharmacy was assumed as it has a higher trip-generation rate than ‘specialty retail’.  The total site trip 
generation based on these revised land use values is outlined in Table 1. 

Table 1:  Revised Vehicle Trip Generation 

Travel Mode AM Peak (veh/hr) PM Peak (veh/hr) 
In Out Total In Out Total 

Medical Office Trip Generation 12 4 16 6 18 24 

Specialty Retail Trip Generation 13 11 24 21 27 48 

Fast-Food Restaurant Trip Generation 41 41 82 30 29 59 

Pharmacy Trip Generation 29 16 45 42 44 86 

Specialty Retail Pass-by (30%) -4 -4 -8 -7 -7 -14 

Fast-Food Restaurant Pass-by (50%) -21 -21 -42 -15 -15 -30 

Pharmacy Pass-by (30%) -7 -7 -14 -13 -13 -26 

Multi-purpose Trips (10%) -6 -4 -10 -7 -8 -15 

Total 'New' Auto Trips 57 36 93 57 75 132 
Following the same method outlined in the original TIS, the revised site is projected to generate approximately 95 and 135 
veh/h during the morning and afternoon peak hours, respectively.  This is less than the 150 to 175 veh/h projected in the 
original TIS.  As such, the findings and recommendations outlined in the original TIS remain valid. 
 
Comment 18g:  City’s OP identifies protection of 44.5 m right-of-way (ROW) along Greenbank Road between Fallowfield 
Rd and Strandherd Dr. Measurements taken from geoOttawa shows that the existing ROW is less than what is identified 
in the OP. Please ensure to protect 44.5 m ROW along the frontage (approx. 115 m) of proposed development site where 
it abuts the Greenbank Rd. 

Response 18g:  Noted and the proponent has been advised.   
 
Comment 18h:  Section 3.3 Background Traffic Growth (p-8): As mentioned in section 3.1, widening of Greenbank Road 
to 4-lane between Malvern Dr and Market Place is expected to complete in 2017. This widening has the potential to draw 
additional traffic (on top of weighted average annual background growth traffic) along Greenbank Road due to increased 
roadway capacity. Clarification is required if consideration has been given to this additional traffic in the analysis undertake 
as part of the TIS report? 

Response 18h:  The weighted annual background traffic growth assumptions outlined in the TIS account for future traffic 
along Greenbank Road.  The widening of the roadway is not expected to affect this historical background traffic growth 
rate.  As such, no additional assumptions for traffic growth based on road widening or “induced travel” have been included 
in the TIS. 
 
As mentioned in section 3.1, some assumptions were made regarding travel patterns for local traffic travelling on roadways 
adjacent to the ‘new’ Highbury Park Drive (i.e. Berrigan Road and Longfields Drive).  This diverted traffic is included in the 
Projected Baseline Traffic Volumes (Figures 6 and 7 in the original TIS) and is outlined in Figure 1 below. 
 



30 Highbury Park 
Transportation Impact Study  March 2016 

 

 

   
P a g e  |  9  

Figure 7:  Projected 2022 Baseline Traffic Volumes 

 

3.4 Site Trip Generation 

Appropriate trip generation rates for the proposed development consisting of approximate 8,880 ft2 of 
retail, a 5,000 ft2 fast-food restaurant, a 9,000 ft2 medical office and a 16,416 ft2 pharmacy were obtained 
from the 9th Edition of the Institute of Transportation Engineers (ITE) Trip Generation Manual, which are 
summarized in Table 3. 

Table 3:  ITE Trip Generation Rates 

 Land Use 
Data 

Source 
Trip Rates 

AM Peak PM Peak 

Medical Office ITE 720 T = 2.39(X) 
T = 3.57(X); 

ln(T) = 0.90 ln(X) +1.53 

Specialty Retail Centre ITE 826 T = 1.36(X); 
T = 1.20(X) + 10.74 

T = 2.71(X); 
T = 2.40(X) + 21.48 

Fast Food Restaurant 
w/Drive-Through 

ITE 934 T = 45.42(X) T = 32.65(X) 

Pharmacy ITE 880 T = 2.94(X); 
T = 10.22(X) – 75.80 

T = 8.40(X) 

Notes:  T = 
X =

Average Vehicle Trip Ends  
1000 ft2 Gross Floor Area 

  Specialty Retail AM Peak is assumed to be 50% of the PM Peak 

 
As ITE trip generation surveys only record vehicle trips and typically reflect highly suburban locations 
(with little to no access by travel modes other than private automobiles), adjustment factors appropriate to 
the more urban study area context were applied to attain estimates of person trips for the proposed 
development.  This approach is considered appropriate within the industry for urban infill developments. 
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To convert ITE vehicle trip rates to person trips, an auto occupancy factor and a non-auto trip factor were 
applied to the ITE vehicle trip rates.  Our review of available literature suggests that a combined factor of 
approximately 1.3 is considered reasonable to account for typical North American auto occupancy values 
of approximately 1.15 and combined transit and non-motorized modal shares of less than 10%.  As such, 
the person trip generation for the proposed site is summarized in Table 4. 
 
Table 4:  Modified Person Trip Generation 

Land Use Area 
AM Peak (Person Trips/h) PM Peak (Person Trips/h) 

In Out Total In Out Total 

Medical Office 9,000 ft2 22 6 28 12 31 43 

Specialty Retail 
Centre 

8,880 ft2 15 13 28 24 32 56 

Fast Food Restaurant 
w/Drive-Through 

5,000 ft2 150 145 295 110 102 212 

Pharmacy 16,415 ft2 78 42 120 87 92 179 

Total Person Trips 265 206 471 233 257 490 
Note:  1.3 factor to account for typical North American auto occupancy values of approximately 1.15 and combined transit and 
non-motorized modal shares of less than 10% 

 
The person trips shown in Table 4 for the proposed site were then reduced by modal share values, 
including a reduction for ‘pass-by’ trips based on the site’s location and proximity to adjacent 
communities, employment, other shopping uses and transit availability.  Modal share and ‘pass-by’ values 
for medical office, specialty retail, fast food restaurant and pharmacy land uses within the proposed 
development are summarized in Tables 5, 6, 7, and 8 respectively, with the total site-generated vehicle 
traffic summarized in Table 9. 
 
Table 5:  Medical Office Modal Site Trip Generation 

Travel Mode 
Mode 
Share 

AM Peak (Person Trips/h) PM Peak (Person Trips/h) 
In Out Total In Out Total 

Auto Driver 60% 14 4 18 8 19 27 

Auto Passenger 10% 2 1 3 2 4 6 

Transit 15% 3 1 4 1 4 5 

Non-motorized 15% 3 0 3 1 4 5 

Total Person Trips 100% 22 6 28 12 31 43 

Total ‘New’ Auto Trips 14 4 18 8 19 27 
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Table 6:  Specialty Retail Centre Modal Site Trip Generation 

Travel Mode 
Mode 
Share 

AM Peak (Person Trips/h) PM Peak (Person Trips/h) 
In Out Total In Out Total 

Auto Driver 60% 9 8 17 15 20 35 

Auto Passenger 10% 2 2 4 3 4 7 

Transit 15% 2 2 4 3 4 7 

Non-motorized 15% 2 1 3 3 4 7 

Total Person Trips 100% 15 13 28 24 32 56 

Less Retail 30% Pass-By -3 -3 -6 -5 -5 -10 

Total ‘New’ Auto Trips 6 5 11 10 15 25 

 
Table 7:  Fast Food Restaurant w/Drive-Through Modal Site Trip Generation 

Travel Mode 
Mode 
Share 

AM Peak (Person Trips/h) PM Peak (Person Trips/h) 

In Out Total In Out Total 

Auto Driver 60% 90 87 177 66 62 128 

Auto Passenger 10% 15 15 30 11 10 21 

Transit 15% 23 22 45 17 15 32 

Non-motorized 15% 22 21 43 16 15 31 

Total Person Trips 100% 150 145 295 110 102 212 

Less Retail 50% Pass-By -44 -44 -88 -32 -32 -64 

Total ‘New’ Auto Trips 46 43 89 34 30 64 

 
Table 8:  Pharmacy Modal Site Trip Generation 

Travel Mode 
Mode 
Share 

AM Peak (Person Trips/h) PM Peak (Person Trips/h) 

In Out Total In Out Total 

Auto Driver 60% 47 26 73 53 56 109 

Auto Passenger 10% 8 4 12 8 10 18 

Transit 15% 12 6 18 13 13 26 

Non-motorized 15% 11 6 17 13 13 26 

Total Person Trips 100% 78 42 120 87 92 179 

Less Retail 30% Pass-By -11 -11 -22 -16 -16 -32 

Total ‘New’ Auto Trips 36 15 51 37 40 77 

 
The following Table 9 provides a summary of potential two-way vehicle trips to/from the proposed 
development.  Given the land use types, a 10% reduction was applied to the total vehicle trip generation 
to account for multi-purpose trip within the development.  
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Table 9:  Total Site Vehicle Trip Generation 

Land Use 
AM Peak (veh/h) PM Peak (veh/h) 

In Out Total In Out Total 
Medical Office 14 4 18 8 19 27 

Specialty Retail Centre 9 8 17 15 20 35 
Fast Food Restaurant 90 87 177 66 62 128 

Pharmacy 47 26 73 53 56 109 

Specialty Retail Pass-by (30%) -3 -3 -6 -5 -5 -10 

Fast-Food Restaurant Pass-by (50%) -44 -44 -88 -32 -32 -64 

Pharmacy Pass-by (30%) -11 -11 -22 -16 -16 -32 

Less 10% Multi-purpose Trips -10 -7 -17 -9 -10 -19 

Total ‘New’ Auto Trips 92 60 152 80 94 174 
 
As shown in Table 9, the resulting number of potential ‘new’ two-way vehicle trips for the proposed 
development is approximately 150 and 175 veh/h during the weekday morning and afternoon peak hours, 
respectively. 

3.5 Vehicle Traffic Distribution and Assignment 

Traffic distribution was based on the existing volume splits at study area intersections and our knowledge 
of the surrounding area.  The resultant distribution is outlined as follows: 

 50%    to/from the south via Greenbank Road and Longfields Drive; 
 35% to/from the north via Greenbank Road and Longfields Drive; 
 5% to/from the east via Berrigan Drive; and 
 10%   to/from the west via Wessex Road; 

100% 
Based on these distributions, ‘new’ and ‘pass-by’ site-generated trips were assigned to study area 
intersections, which are illustrated as Figures 8 and 9, respectively. 

Figure 8:  ‘New’ Site-Generated Traffic Volumes 
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Figure 9:  ‘Pass-by’ Site-Generated Traffic Volumes 

 

4. Future Traffic Operations 

4.1 Projected 2017 Conditions at Full Site Development 

The total projected 2017 volumes associated with the proposed development were derived by 
superimposing ‘new’ site-generated traffic volumes (Figure 8) and ‘pass-by’ site-generated traffic volumes 
(Figure 9) onto projected 2017 background traffic volumes (Figure 6).  The resulting total projected 2017 
volumes are illustrated as Figure 10. 

Figure 10:  Total Projected 2017 Peak Hour Traffic Volumes 
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TDM-Supportive Development Design and Infrastructure Checklist: 
Non-Residential Developments (office, institutional, retail or industrial) 

 

 Legend 

 REQUIRED The Official Plan or Zoning By-law provides related guidance 

that must be followed 

 BASIC The measure is generally feasible and effective, and in most 

cases would benefit the development and its users  

 BETTER The measure could maximize support for users of sustainable 

modes, and optimize development performance  
    

 

TDM-supportive design & infrastructure measures: 

Non-residential developments 

Check if completed & 

add descriptions, explanations 

or plan/drawing references 

 1. WALKING & CYCLING: ROUTES 

 1.1 Building location & access points 

BASIC 1.1.1 Locate building close to the street, and do not locate 

parking areas between the street and building entrances  

       

BASIC 1.1.2 Locate building entrances in order to minimize walking 

distances to sidewalks and transit stops/stations  

       

BASIC 1.1.3 Locate building doors and windows to ensure visibility of 

pedestrians from the building, for their security and 

comfort 

       

 1.2 Facilities for walking & cycling 

REQUIRED 1.2.1 Provide convenient, direct access to stations or major 

stops along rapid transit routes within 600 metres; 

minimize walking distances from buildings to rapid 

transit; provide pedestrian-friendly, weather-protected 

(where possible) environment between rapid transit 

accesses and building entrances; ensure quality 

linkages from sidewalks through building entrances to 

integrated stops/stations (see Official Plan policy 4.3.3) 

       

REQUIRED 1.2.2 Provide safe, direct and attractive pedestrian access 

from public sidewalks to building entrances through 

such measures as: reducing distances between public 

sidewalks and major building entrances; providing 

walkways from public streets to major building 

entrances; within a site, providing walkways along the 

front of adjoining buildings, between adjacent buildings, 

and connecting areas where people may congregate, 

such as courtyards and transit stops; and providing 

weather protection through canopies, colonnades, and 

other design elements wherever possible (see Official 

Plan policy 4.3.12) 
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TDM-supportive design & infrastructure measures: 

Non-residential developments 

Check if completed & 

add descriptions, explanations 

or plan/drawing references 

REQUIRED 1.2.3 Provide sidewalks of smooth, well-drained walking 

surfaces of contrasting materials or treatments to 

differentiate pedestrian areas from vehicle areas, and 

provide marked pedestrian crosswalks at intersection 

sidewalks (see Official Plan policy 4.3.10) 

       

REQUIRED 1.2.4 Make sidewalks and open space areas easily 

accessible through features such as gradual grade 

transition, depressed curbs at street corners and 

convenient access to extra-wide parking spaces and 

ramps (see Official Plan policy 4.3.10) 

       

REQUIRED 1.2.5 Include adequately spaced inter-block/street cycling and 

pedestrian connections to facilitate travel by active 

transportation. Provide links to the existing or planned 

network of public sidewalks, multi-use pathways and on-

road cycle routes. Where public sidewalks and multi-use 

pathways intersect with roads, consider providing traffic 

control devices to give priority to cyclists and 

pedestrians (see Official Plan policy 4.3.11) 

       

BASIC 1.2.6 Provide safe, direct and attractive walking routes from 

building entrances to nearby transit stops  

       

BASIC 1.2.7 Ensure that walking routes to transit stops are secure, 

visible, lighted, shaded and wind-protected wherever 

possible 

       

BASIC 1.2.8 Design roads used for access or circulation by cyclists 

using a target operating speed of no more than 30 km/h, 

or provide a separated cycling facility 

       

 1.3 Amenities for walking & cycling 

BASIC 1.3.1 Provide lighting, landscaping and benches along 

walking and cycling routes between building entrances 

and streets, sidewalks and trails 

       

BASIC 1.3.2 Provide wayfinding signage for site access (where 

required, e.g. when multiple buildings or entrances 

exist) and egress (where warranted, such as when 

directions to reach transit stops/stations, trails or other 

common destinations are not obvious) 
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TDM-supportive design & infrastructure measures: 

Non-residential developments 

Check if completed & 

add descriptions, explanations 

or plan/drawing references 

 2. WALKING & CYCLING: END-OF-TRIP FACILITIES 

 2.1 Bicycle parking 

REQUIRED 2.1.1 Provide bicycle parking in highly visible and lighted 

areas, sheltered from the weather wherever possible 

(see Official Plan policy 4.3.6) 

       

REQUIRED 2.1.2 Provide the number of bicycle parking spaces specified 

for various land uses in different parts of Ottawa; 

provide convenient access to main entrances or well-

used areas (see Zoning By-law Section 111) 

       

REQUIRED 2.1.3 Ensure that bicycle parking spaces and access aisles 

meet minimum dimensions; that no more than 50% of 

spaces are vertical spaces; and that parking racks are 

securely anchored (see Zoning By-law Section 111) 

       

BASIC 2.1.4 Provide bicycle parking spaces equivalent to the 

expected number of commuter cyclists (assuming the 

cycling mode share target is met), plus the expected 

peak number of customer/visitor cyclists 

       

BETTER 2.1.5 Provide bicycle parking spaces equivalent to the 

expected number of commuter and customer/visitor 

cyclists, plus an additional buffer (e.g. 25 percent extra) 

to encourage other cyclists and ensure adequate 

capacity in peak cycling season 

       

 2.2 Secure bicycle parking 

REQUIRED 2.2.1 Where more than 50 bicycle parking spaces are 

provided for a single office building, locate at least 25% 

of spaces within a building/structure, a secure area 

(e.g. supervised parking lot or enclosure) or bicycle 

lockers (see Zoning By-law Section 111) 

       

BETTER 2.2.2 Provide secure bicycle parking spaces equivalent to the 

expected number of commuter cyclists (assuming the 

cycling mode share target is met) 

       

 2.3 Shower & change facilities 

BASIC 2.3.1 Provide shower and change facilities for the use of 

active commuters 

       

BETTER 2.3.2 In addition to shower and change facilities, provide 

dedicated lockers, grooming stations, drying racks and 

laundry facilities for the use of active commuters 

       

 2.4 Bicycle repair station 

BETTER 2.4.1 Provide a permanent bike repair station, with commonly 

used tools and an air pump, adjacent to the main 

bicycle parking area (or secure bicycle parking area, if 

provided) 
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TDM-supportive design & infrastructure measures: 

Non-residential developments 

Check if completed & 

add descriptions, explanations 

or plan/drawing references 

 3. TRANSIT 

 3.1 Customer amenities 

BASIC 3.1.1 Provide shelters, lighting and benches at any on-site 

transit stops 

       

BASIC 3.1.2 Where the site abuts an off-site transit stop and 

insufficient space exists for a transit shelter in the public 

right-of-way, protect land for a shelter and/or install a 

shelter  

       

BETTER 3.1.3 Provide a secure and comfortable interior waiting area 

by integrating any on-site transit stops into the building 

       

 
4. RIDESHARING 

 4.1 Pick-up & drop-off facilities 

BASIC 4.1.1 Provide a designated area for carpool drivers (plus taxis 

and ride-hailing services) to drop off or pick up 

passengers without using fire lanes or other no-stopping 

zones 

       

 4.2 Carpool parking 

BASIC 4.2.1 Provide signed parking spaces for carpools in a priority 

location close to a major building entrance, sufficient in 

number to accommodate the mode share target for 

carpools 

       

BETTER 4.2.2 At large developments, provide spaces for carpools in a 

separate, access-controlled parking area to simplify 

enforcement 

       

 5. CARSHARING & BIKESHARING 

 5.1 Carshare parking spaces 

BETTER 5.1.1 Provide carshare parking spaces in permitted non-

residential zones, occupying either required or provided 

parking spaces (see Zoning By-law Section 94) 

       

 5.2 Bikeshare station location 

BETTER 5.2.1 Provide a designated bikeshare station area near a 

major building entrance, preferably lighted and 

sheltered with a direct walkway connection 
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TDM-supportive design & infrastructure measures: 

Non-residential developments 

Check if completed & 

add descriptions, explanations 

or plan/drawing references 

 6. PARKING 

 6.1 Number of parking spaces 

REQUIRED 6.1.1 Do not provide more parking than permitted by zoning, 

nor less than required by zoning, unless a variance is 

being applied for 

       

BASIC 6.1.2 Provide parking for long-term and short-term users that 

is consistent with mode share targets, considering the 

potential for visitors to use off-site public parking  

       

BASIC 6.1.3 Where a site features more than one use, provide 

shared parking and reduce the cumulative number of 

parking spaces accordingly (see Zoning By-law 

Section 104) 

       

BETTER 6.1.4 Reduce the minimum number of parking spaces 

required by zoning by one space for each 13 square 

metres of gross floor area provided as shower rooms, 

change rooms, locker rooms and other facilities for 

cyclists in conjunction with bicycle parking (see Zoning 

By-law Section 111) 

       

 6.2 Separate long-term & short-term parking areas 

BETTER 6.2.1 Separate short-term and long-term parking areas using 

signage or physical barriers, to permit access controls 

and simplify enforcement (i.e. to discourage employees 

from parking in visitor spaces, and vice versa) 

       

 7. OTHER 

 7.1 On-site amenities to minimize off-site trips 

BETTER 7.1.1 Provide on-site amenities to minimize mid-day or 

mid-commute errands  

       

 
 
 
 
 
 
 

rfortier
Image



 

 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

APPENDIX I 

 

 
 

Segment MMLOS Analysis 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 



Appendix I - Segment MMLOS Analysis  Sequoia Church 

 

Novatech                            

 

I.1 - Pedestrian Level of Service (PLOS) 

Exhibit 4 of the MMLOS guidelines has been used to evaluate the segment PLOS of Highbury 
Park Drive. Exhibit 22 of the MMLOS guidelines suggests a target PLOS A for all road classes 
located within 600m of a rapid transit station. The results of the segment PLOS analysis are 
summarized in Table 6.  
 
Table 1: PLOS Segment Analysis 

Sidewalk 
Width 

Boulevard 
Width 

Avg. Daily 
Curb Lane 

Traffic Volume 

Presence of 
On-Street 
Parking 

Operating 
Speed1 

Segment 
PLOS 

Highbury Park Drive  

2m 2m < 3,000 Yes 50 km/h A 

1. Operating Speed identified as 10 km/h above the speed limit  

 

I.2 - Bicycle Level of Service (BLOS) 

 
Exhibit 4 of the MMLOS guidelines has been used to evaluate the segment BLOS of Highbury 
Park Drive. Exhibit 22 of the MMLOS guidelines suggests a target BLOS D for other routes on 
collector roads located within 600m of a rapid transit station. The results of the BLOS analysis are 
summarized in Table 7. 
 
BLOS Segment Analysis 

Road Class Bike Route 
Type of 
Bikeway 

Travel 
Lanes 

Operating 
Speed 

Segment 
BLOS 

Highbury Park Drive 

Collector N/A Bike Lane 2 50 km/h A 

 

I.3 - Vehicular Level of Service (Auto LOS) 

 
Exhibit 22 of the MMLOS guidelines suggest a target Auto LOS E for all roadways located within 
600m of a rapid transit station. The typical lane capacity along Highbury Park Drive has been 
estimated based on roadway classification and general characteristics (i.e. suburban with limited 
access, urban with on-street parking, etc.). The results of the Auto LOS analysis are summarized 
in Table 8.  
 
Auto LOS Segment Analysis 

Direction 
Directional 
Capacity 

Traffic Volumes V/C Ratio and LOS 

Saturday 
Peak 

Sunday 
Peak 

SAT Peak SUN Peak 

V/C LOS V/C LOS 

Highbury Park Drive 

EB 600 189 68 0.32 A 0.11 A 

WB 600 188 100 0.31 A 0.17 A 
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Appendix K – Intersection MMLOS  Sequoia Church 

 

Novatech                            

 

K. 1 - Pedestrian Level of Service (PLOS) 
 
Exhibit 5 of the Addendum to the MMLOS guidelines has been used to evaluate the existing PLOS 
at the Greenbank Road/Highbury Park Drive and Greenbank Road/Berrigan Drive/Wessex Road 
intersections. Exhibit 22 of the MMLOS guidelines suggests a target PLOS A for all roadways 
within 600m of a rapid transit station. The results of the intersection PLOS are summarized in the 
following tables.  
 
PLOS Intersection Analysis - Greenbank Road/Highbury Park Drive 
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PLOS Intersection Analysis - Greenbank Road/Berrigan Drive/Wessex Road 
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K.2 - Bicycle Level of Service (BLOS) 
 
Exhibit 12 of the MMLOS guidelines has been used to evaluate the existing BLOS at the 
Greenbank Road/Highbury Park Drive and Greenbank Road/Berrigan Drive/Wessex Road 
intersections. Exhibit 22 of the MMLOS guidelines suggests a target C for a Spine Route 
(Greenbank Road), a target B for a local route (Berrigan Drive and Wessex Road), and a target 
D for all other routes (Highbury Park Drive) located within 600m of a rapid transit station. The 
results of the intersection BLOS are summarized in the following table.  
 
BLOS Intersection Analysis 

Approach 
Bikeway 
Facility 
Type 

Criteria Travel Lanes and/or Speed BLOS 

Greenbank Road/Highbury Park Drive 

North 
Approach 

Multi-
Use 

Pathway  

Right Turn Lane 
Characteristics 

No Right Turn Lane - 

Left Turn Accommodation Two-stage Left Turn A 

Bike 
Lane 

Right Turn Lane 
Characteristics 

No Right Turn Lane - 

Left Turn Accommodation Two-stage Left Turn A 

South 
Approach 

Bike 
Lane 

Right Turn Lane 
Characteristics 

No Right Turn Lane - 

Left Turn Accommodation Two-stage Left Turn A 

East 
Approach 

Bike 
Lane 

Right Turn Lane 
Characteristics 

Cycling Facility Remains to the 
Right of Any Turn Lane 

- 

Left Turn Accommodation Two-stage Left Turn  A 

Greenbank Road/Berrigan Drive/Wessex Road 

North 
Approach 

Multi-
Use 

Pathway  

Right Turn Lane 
Characteristics 

MUP Remains to the Right of 
Any Turn Lane 

- 

Left Turn Accommodation 
2 Lanes Crossed; Operating 
Speed of Motorists >50 km/h 

F 

Pocket 
Bike 
Lane 

Right Turn Lane 
Characteristics 

Right Turn Lane Longer Than 
50m 

D 

Left Turn Accommodation 
2 Lanes Crossed; Operating 
Speed of Motorists >50 km/h 

F 

South 
Approach 

Pocket 
Bike 
Lane 

Right Turn Lane 
Characteristics 

Right Turn Lane Shorter Than 
50m 

B 

Left Turn Accommodation 
2 Lanes Crossed; Operating 
Speed of Motorists >50 km/h 

F 

East 
Approach 

Mixed 
Traffic 

Right Turn Lane 
Characteristics 

Right Turn Lane Shorter Than 
50m 

D 

Left Turn Accommodation 
One Lane Crossed, Operating 

Speed of Motorists 50km/h 
D 

West 
Approach 

Mixed 
Traffic 

Right Turn Lane 
Characteristics 

No Right Turn Lane - 

Left Turn Accommodation 
One Lane Crossed, Operating 

Speed of Motorists 50km/h 
D 

 



Appendix K – Intersection MMLOS  Sequoia Church 

 

Novatech                            

 

K.3 - Transit Level of Service (TLOS) 
 
There are no TLOS targets identified in Exhibit 22 of the MMLOS guidelines for the study area 
intersections. However, the Greenbank Road/Highbury Park Drive and Greenbank Road/Berrigan 
Drive/Wessex Road intersections have bus routes. These intersections have been evaluated for 
TLOS despite having no target. The results of the intersection TLOS are summarized in the 
following table. 
 
TLOS Intersection Analysis 

Approach Delay (sec.) TLOS 

Greenbank Road/Highbury Park Drive 

East Approach N/A1 - 

North Approach 7.6 B 

South Approach 4.1 B 

Greenbank Road/Berrigan Drive/Wessex Road 

East Approach 34.6 E 

West Approach 50.7 F 

North Approach 13.1 C 

South Approach 14.3 C 

 1 – No transit service provided on Highbury Park Drive 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Appendix K – Intersection MMLOS  Sequoia Church 

 

Novatech                            

 

K.4 - Truck Level of Service (TkLOS) 
 
Exhibit 21 of the MMLOS guidelines has been used to evaluate the existing TkLOS at the 
Greenbank Road/Highbury Park Drive and Greenbank Road/Berrigan Drive/Wessex Road 
intersections. Exhibit 22 of the MMLOS guidelines suggest a target TkLOS D for arterial truck 
routes (Greenbank Road) located within 600m of a rapid transit station. There is no target TkLOS 
for local or collector non-truck routes (Highbury Park Drive, Berrigan Drive, and Wessex Road) in 
a General Urban Area. The results of the intersection TkLOS are summarized in the following 
table.  
 
TkLOS Intersection Analysis 

Approach 
Effective Corner 

Radius 

Number of Receiving 
Lanes on Departure 

from Intersection 
LOS 

Greenbank Road/Highbury Park Drive 

South 10 to 15m One E 

East 10 to 15m Two B 

Greenbank Road/Berrigan Drive/Wessex Road 

North 10 to 15m One E 

South 10 to 15m One E 

East 10 to 15m Two B 

West 10 to 15m Two B 

 

K.5 -  Vehicular Level of Service (Auto LOS) 
 
The MMLOS guidelines have been used to evaluate the existing Auto LOS at the Greenbank 
Road/Highbury Park Drive and Greenbank Road/Berrigan Drive/Wessex Road intersections. 
Exhibit 22 of the MMLOS guidelines suggests a target Auto LOS E for all roadways within 600m 
of a rapid transit station. The intersection parameters used in the analysis are consistent with the 
TIA guidelines (saturation flow rate: 1800 vphpl, PHF: 0.9).  Signal timing plans obtained from the 
City of Ottawa can be found in Appendix I. Detailed reports are included in Appendix J. The 
results of the intersection Auto LOS are summarized in the following table.  
 
Auto LOS Intersection Analysis 

Intersection 
SAT Peak SUN Peak 

Max V/C 
or Delay 

LOS Mvmt 
Max V/C 
or Delay 

LOS Mvmt 

Existing Traffic 

Greenbank Road/Highbury 
Park Drive 

0.58 A SBL 0.41 A WBL 

Greenbank Road/Berrigan 
Drive/Wessex Road 

0.69 B WBL 0.48 A EBL/WBR 
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Signal Timing Data 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Main: Side:

TSD:

Date:

Plan Ped Minimum Time

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

1 2 3 4 5 15

Cycle 120 110 120 80 110 120

Offset 115 15 114 X 0 1

NB Thru 53 58 45 41 58 66 7 19 3.7+2.2

SB Thru 53 58 56 41 58 66 7 19 3.7+2.2

EB Left 16 - 13 - - - - - 3.0+3.8

EB Thru 55 39 52 39 39 39 7 24 3.0+4.5

WB Thru 39 39 39 39 39 39 7 24 3.0+4.5

NB Left 12 13 12 - 13 15 - - 3.7+2.2

SB Left 12 13 23 - 13 15 - - 3.7+2.2

Plan: 1 & 3

* * *

Plan: 2, 5 & 15

* *

Plan: 4

*

Schedule

Weekday Saturday Sunday

Time Plan Time Plan Time Plan

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

6:30 1 8:30 5 8:30 5

9:30 2 11:00 15 11:00 15

15:00 3 18:00 5 16:00 5

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)

Existing Timing Plans†

Phasing Sequence‡

Traffic Signal Operations Unit

Intersection: Greenbank Berrigan/Wessex

Controller: MS-3200 6210

Traffic Signal Timing
City of Ottawa, Transportation Services Department

Author: Yassine Bennani 01-Nov-2018



Main: Side:

TSD:

Date:

Plan Ped Minimum Time

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

1 2 3 4 5 15

Cycle 120 110 120 80 110 120

Offset 95 0 95 X 0 0

NB Thru 86 76 86 46 76 86 18 12 3.7+2.3

SB Thru 86 76 86 46 76 86 18 12 3.7+2.3

EB Thru 

(bike)
34 34 34 34 34 34 7 20 3.0+4.2

WB Thru 34 34 34 34 34 34 7 20 3.0+4.2

Plan: 

*

Schedule

Weekday Saturday Sunday

Time Plan Time Plan Time Plan

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

6:30 1 8:30 5 8:30 5

9:30 2 11:00 15 11:00 15

15:00 3 18:00 5 16:00 5

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)

Existing Timing Plans†

Phasing Sequence‡

bike

Controller: ATC-3 6823

Author: Yassine Bennani 31-Oct-2018

Traffic Signal Timing
City of Ottawa, Transportation Services Department

Traffic Signal Operations Unit

Intersection: Greenbank Higbury Park
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Synchro Reports 
 
 
 



3: Greenbank  & Wessex/Berrigan 35 Highbury Park Drive
SAT Peak Existing Traffic Volumes

Rochelle Fortier, Novatech Synchro 10 Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 99 85 64 94 76 211 74 911 88 208 944 78
Future Volume (vph) 99 85 64 94 76 211 74 911 88 208 944 78
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Storage Length (m) 30.0 0.0 35.0 45.0 50.0 45.0 100.0 90.0
Storage Lanes 1 0 1 1 1 1 1 1
Taper Length (m) 30.0 30.0 30.0 30.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Ped Bike Factor 0.99 0.99 0.99 0.98 1.00 0.96 1.00 0.97
Frt 0.935 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1695 1652 0 1695 1784 1517 1695 3390 1517 1695 3390 1517
Flt Permitted 0.702 0.555 0.237 0.215
Satd. Flow (perm) 1240 1652 0 982 1784 1481 422 3390 1462 383 3390 1473
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 31 205 95 95
Link Speed (k/h) 40 40 60 60
Link Distance (m) 208.5 191.5 174.7 280.0
Travel Time (s) 18.8 17.2 10.5 16.8
Confl. Peds. (#/hr) 10 9 9 10 4 7 7 4
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
Adj. Flow (vph) 110 94 71 104 84 234 82 1012 98 231 1049 87
Shared Lane Traffic (%)
Lane Group Flow (vph) 110 165 0 104 84 234 82 1012 98 231 1049 87
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 1 2 1 1 2 1
Detector Template Left Thru Left Thru Right Left Thru Right Left Thru Right
Leading Detector (m) 6.1 30.5 6.1 30.5 6.1 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 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 0.0
Detector 1 Size(m) 6.1 1.8 6.1 1.8 6.1 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 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 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 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 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 pm+pt NA Perm pm+pt NA Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 8 2 2 6 6
Detector Phase 4 4 8 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0 5.0 10.0 10.0 5.0 10.0 10.0
Minimum Split (s) 38.5 38.5 38.5 38.5 38.5 10.9 31.9 31.9 10.9 31.9 31.9
Total Split (s) 39.0 39.0 39.0 39.0 39.0 15.0 66.0 66.0 15.0 66.0 66.0
Total Split (%) 32.5% 32.5% 32.5% 32.5% 32.5% 12.5% 55.0% 55.0% 12.5% 55.0% 55.0%
Maximum Green (s) 31.5 31.5 31.5 31.5 31.5 9.1 60.1 60.1 9.1 60.1 60.1
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.7 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 4.5 4.5 4.5 4.5 4.5 2.2 2.2 2.2 2.2 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0



3: Greenbank  & Wessex/Berrigan 35 Highbury Park Drive
SAT Peak Existing Traffic Volumes

Rochelle Fortier, Novatech Synchro 10 Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Lost Time (s) 7.5 7.5 7.5 7.5 7.5 5.9 5.9 5.9 5.9 5.9 5.9
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? 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 3.0
Recall Mode None None None None None None C-Max C-Max None C-Max C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 24.0 24.0 24.0 24.0 24.0 19.0 19.0 19.0 19.0
Pedestrian Calls (#/hr) 9 9 10 10 10 7 7 4 4
Act Effct Green (s) 18.4 18.4 18.4 18.4 18.4 79.4 72.1 72.1 86.0 77.3 77.3
Actuated g/C Ratio 0.15 0.15 0.15 0.15 0.15 0.66 0.60 0.60 0.72 0.64 0.64
v/c Ratio 0.58 0.59 0.69 0.31 0.58 0.23 0.50 0.11 0.60 0.48 0.09
Control Delay 57.6 45.4 69.6 45.6 14.3 7.8 16.0 3.4 19.4 10.3 1.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 57.6 45.4 69.6 45.6 14.3 7.8 16.0 3.4 19.4 10.3 1.4
LOS E D E D B A B A B B A
Approach Delay 50.3 34.1 14.4 11.3
Approach LOS D C B B
90th %ile Green (s) 31.0 31.0 31.0 31.0 31.0 9.6 60.1 60.1 9.6 60.1 60.1
90th %ile Term Code Ped Ped Ped Ped Ped Max Coord Coord Max Coord Coord
70th %ile Green (s) 20.7 20.7 20.7 20.7 20.7 7.8 67.1 67.1 12.9 72.2 72.2
70th %ile Term Code Hold Hold Gap Gap Gap Gap Coord Coord Gap Coord Coord
50th %ile Green (s) 16.7 16.7 16.7 16.7 16.7 7.0 73.0 73.0 11.0 77.0 77.0
50th %ile Term Code Hold Hold Gap Gap Gap Gap Coord Coord Gap Coord Coord
30th %ile Green (s) 13.5 13.5 13.5 13.5 13.5 6.4 77.6 77.6 9.6 80.8 80.8
30th %ile Term Code Hold Hold Gap Gap Gap Gap Coord Coord Gap Coord Coord
10th %ile Green (s) 10.0 10.0 10.0 10.0 10.0 0.0 82.7 82.7 8.0 96.6 96.6
10th %ile Term Code Min Min Min Min Min Skip Coord Coord Gap Coord Coord
Stops (vph) 89 109 87 64 39 26 512 9 89 296 4
Fuel Used(l) 8 10 8 5 7 2 42 2 11 40 2
CO Emissions (g/hr) 146 186 152 95 133 45 774 35 205 744 39
NOx Emissions (g/hr) 28 36 29 18 26 9 149 7 40 144 8
VOC Emissions (g/hr) 34 43 35 22 31 10 178 8 47 172 9
Dilemma Vehicles (#) 0 0 0 0 0 0 38 0 0 37 0
Queue Length 50th (m) 24.8 30.2 23.9 18.1 6.1 4.4 65.8 0.3 12.9 46.5 0.1
Queue Length 95th (m) 37.9 45.5 37.6 28.7 26.1 13.2 106.9 8.8 #48.5 53.7 3.3
Internal Link Dist (m) 184.5 167.5 150.7 256.0
Turn Bay Length (m) 30.0 35.0 45.0 50.0 45.0 100.0 90.0
Base Capacity (vph) 325 456 257 468 539 383 2036 916 388 2184 983
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.34 0.36 0.40 0.18 0.43 0.21 0.50 0.11 0.60 0.48 0.09

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 1 (1%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 85
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.69
Intersection Signal Delay: 18.7 Intersection LOS: B
Intersection Capacity Utilization 83.0% ICU Level of Service E
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     3: Greenbank  & Wessex/Berrigan



7: Greenbank  & Highbury Park 35 Highbury Park Drive
SAT Peak Existing Traffic Volumes

Rochelle Fortier, Novatech Synchro 10 Report

Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 65 123 1157 64 125 1163
Future Volume (vph) 65 123 1157 64 125 1163
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800
Storage Length (m) 0.0 50.0 0.0 60.0
Storage Lanes 1 1 0 1
Taper Length (m) 30.0 30.0
Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 0.95
Ped Bike Factor 1.00 0.98 1.00 1.00
Frt 0.850 0.992
Flt Protected 0.950 0.950
Satd. Flow (prot) 1695 1517 3358 0 1695 3390
Flt Permitted 0.950 0.175
Satd. Flow (perm) 1688 1493 3358 0 312 3390
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 82 10
Link Speed (k/h) 40 60 60
Link Distance (m) 168.4 280.0 221.4
Travel Time (s) 15.2 16.8 13.3
Confl. Peds. (#/hr) 3 3 4 4
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 72 137 1286 71 139 1292
Shared Lane Traffic (%)
Lane Group Flow (vph) 72 137 1357 0 139 1292
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Right Left Left
Median Width(m) 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 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
Turning Speed (k/h) 24 14 14 24
Number of Detectors 1 1 2 1 2
Detector Template Left Right Thru Left Thru
Leading Detector (m) 6.1 6.1 30.5 6.1 30.5
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 6.1 6.1 1.8 6.1 1.8
Detector 1 Type 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
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 28.7 28.7
Detector 2 Size(m) 1.8 1.8
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type Perm Perm NA Perm NA
Protected Phases 2 6
Permitted Phases 8 8 6
Detector Phase 8 8 2 6 6
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0
Minimum Split (s) 34.2 34.2 36.0 36.0 36.0
Total Split (s) 34.2 34.2 85.8 85.8 85.8
Total Split (%) 28.5% 28.5% 71.5% 71.5% 71.5%
Maximum Green (s) 27.0 27.0 79.8 79.8 79.8
Yellow Time (s) 3.0 3.0 3.7 3.7 3.7
All-Red Time (s) 4.2 4.2 2.3 2.3 2.3
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0



7: Greenbank  & Highbury Park 35 Highbury Park Drive
SAT Peak Existing Traffic Volumes

Rochelle Fortier, Novatech Synchro 10 Report

Lane Group WBL WBR NBT NBR SBL SBT
Total Lost Time (s) 7.2 7.2 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None None C-Max C-Max C-Max
Walk Time (s) 7.0 7.0 18.0 18.0 18.0
Flash Dont Walk (s) 20.0 20.0 12.0 12.0 12.0
Pedestrian Calls (#/hr) 3 3 4 0 0
Act Effct Green (s) 14.1 14.1 92.7 92.7 92.7
Actuated g/C Ratio 0.12 0.12 0.77 0.77 0.77
v/c Ratio 0.37 0.55 0.52 0.58 0.49
Control Delay 52.0 29.0 4.2 20.1 6.6
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 52.0 29.0 4.2 20.1 6.6
LOS D C A C A
Approach Delay 37.0 4.2 7.9
Approach LOS D A A
90th %ile Green (s) 27.0 27.0 79.8 79.8 79.8
90th %ile Term Code Ped Ped Coord Coord Coord
70th %ile Green (s) 12.9 12.9 93.9 93.9 93.9
70th %ile Term Code Gap Gap Coord Coord Coord
50th %ile Green (s) 10.5 10.5 96.3 96.3 96.3
50th %ile Term Code Gap Gap Coord Coord Coord
30th %ile Green (s) 10.0 10.0 96.8 96.8 96.8
30th %ile Term Code Min Min Coord Coord Coord
10th %ile Green (s) 10.0 10.0 96.8 96.8 96.8
10th %ile Term Code Min Min Coord Coord Coord
Stops (vph) 57 49 212 63 408
Fuel Used(l) 5 7 40 6 41
CO Emissions (g/hr) 102 136 752 119 770
NOx Emissions (g/hr) 20 26 145 23 149
VOC Emissions (g/hr) 23 31 174 27 178
Dilemma Vehicles (#) 0 0 8 0 48
Queue Length 50th (m) 16.4 12.5 23.8 9.4 41.1
Queue Length 95th (m) 26.5 28.1 37.8 #57.5 96.8
Internal Link Dist (m) 144.4 256.0 197.4
Turn Bay Length (m) 50.0 60.0
Base Capacity (vph) 379 399 2596 241 2619
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.19 0.34 0.52 0.58 0.49

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBTL, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.58
Intersection Signal Delay: 8.2 Intersection LOS: A
Intersection Capacity Utilization 69.9% ICU Level of Service C
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     7: Greenbank  & Highbury Park



3: Greenbank  & Wessex/Berrigan 35 Highbury Park Drive
SUN Peak Existing Traffic Volumes

Rochelle Fortier, Novatech Synchro 10 Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 79 53 49 55 43 157 30 542 27 69 444 34
Future Volume (vph) 79 53 49 55 43 157 30 542 27 69 444 34
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Storage Length (m) 30.0 0.0 35.0 45.0 50.0 45.0 100.0 90.0
Storage Lanes 1 0 1 1 1 1 1 1
Taper Length (m) 30.0 30.0 30.0 30.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Ped Bike Factor 0.99 0.99 0.99 0.98 1.00 0.97 0.99 0.97
Frt 0.928 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1695 1639 0 1695 1784 1517 1695 3390 1517 1695 3390 1517
Flt Permitted 0.726 0.684 0.472 0.398
Satd. Flow (perm) 1283 1639 0 1210 1784 1483 839 3390 1464 706 3390 1474
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 42 174 103 103
Link Speed (k/h) 40 40 60 60
Link Distance (m) 208.5 191.5 174.7 280.0
Travel Time (s) 18.8 17.2 10.5 16.8
Confl. Peds. (#/hr) 10 9 9 10 4 7 7 4
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
Adj. Flow (vph) 88 59 54 61 48 174 33 602 30 77 493 38
Shared Lane Traffic (%)
Lane Group Flow (vph) 88 113 0 61 48 174 33 602 30 77 493 38
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 1 2 1 1 2 1
Detector Template Left Thru Left Thru Right Left Thru Right Left Thru Right
Leading Detector (m) 6.1 30.5 6.1 30.5 6.1 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 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 0.0
Detector 1 Size(m) 6.1 1.8 6.1 1.8 6.1 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 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 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 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 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 pm+pt NA Perm pm+pt NA Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 8 2 2 6 6
Detector Phase 4 4 8 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0 5.0 10.0 10.0 5.0 10.0 10.0
Minimum Split (s) 38.5 38.5 38.5 38.5 38.5 10.9 31.9 31.9 10.9 31.9 31.9
Total Split (s) 39.0 39.0 39.0 39.0 39.0 13.0 58.0 58.0 13.0 58.0 58.0
Total Split (%) 35.5% 35.5% 35.5% 35.5% 35.5% 11.8% 52.7% 52.7% 11.8% 52.7% 52.7%
Maximum Green (s) 31.5 31.5 31.5 31.5 31.5 7.1 52.1 52.1 7.1 52.1 52.1
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.7 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 4.5 4.5 4.5 4.5 4.5 2.2 2.2 2.2 2.2 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0



3: Greenbank  & Wessex/Berrigan 35 Highbury Park Drive
SUN Peak Existing Traffic Volumes

Rochelle Fortier, Novatech Synchro 10 Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Lost Time (s) 7.5 7.5 7.5 7.5 7.5 5.9 5.9 5.9 5.9 5.9 5.9
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? 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 3.0
Recall Mode None None None None None None C-Max C-Max None C-Max C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 24.0 24.0 24.0 24.0 24.0 19.0 19.0 19.0 19.0
Pedestrian Calls (#/hr) 9 9 10 10 10 7 7 4 4
Act Effct Green (s) 15.9 15.9 15.9 15.9 15.9 75.5 70.4 70.4 77.5 73.2 73.2
Actuated g/C Ratio 0.14 0.14 0.14 0.14 0.14 0.69 0.64 0.64 0.70 0.67 0.67
v/c Ratio 0.48 0.41 0.35 0.19 0.48 0.05 0.28 0.03 0.14 0.22 0.04
Control Delay 49.4 29.6 45.0 39.6 9.8 6.4 11.0 0.1 5.4 7.7 0.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 49.4 29.6 45.0 39.6 9.8 6.4 11.0 0.1 5.4 7.7 0.1
LOS D C D D A A B A A A A
Approach Delay 38.3 22.5 10.3 7.0
Approach LOS D C B A
90th %ile Green (s) 31.0 31.0 31.0 31.0 31.0 7.5 52.1 52.1 7.6 52.2 52.2
90th %ile Term Code Ped Ped Ped Ped Ped Gap Coord Coord Max Coord Coord
70th %ile Green (s) 15.3 15.3 15.3 15.3 15.3 6.3 68.1 68.1 7.3 69.1 69.1
70th %ile Term Code Gap Gap Hold Hold Hold Gap Coord Coord Gap Coord Coord
50th %ile Green (s) 12.9 12.9 12.9 12.9 12.9 6.0 71.1 71.1 6.7 71.8 71.8
50th %ile Term Code Gap Gap Hold Hold Hold Gap Coord Coord Gap Coord Coord
30th %ile Green (s) 10.5 10.5 10.5 10.5 10.5 0.0 74.0 74.0 6.2 86.1 86.1
30th %ile Term Code Gap Gap Hold Hold Hold Skip Coord Coord Gap Coord Coord
10th %ile Green (s) 10.0 10.0 10.0 10.0 10.0 0.0 86.6 86.6 0.0 86.6 86.6
10th %ile Term Code Min Min Min Min Min Skip Coord Coord Skip Coord Coord
Stops (vph) 68 56 47 35 20 11 239 0 17 138 0
Fuel Used(l) 6 5 4 3 5 1 21 0 3 18 1
CO Emissions (g/hr) 106 100 69 50 87 18 382 8 47 333 15
NOx Emissions (g/hr) 21 19 13 10 17 3 74 1 9 64 3
VOC Emissions (g/hr) 25 23 16 12 20 4 88 2 11 77 4
Dilemma Vehicles (#) 0 0 0 0 0 0 25 0 0 17 0
Queue Length 50th (m) 18.2 14.3 12.4 9.5 0.0 1.5 26.7 0.0 3.0 16.4 0.0
Queue Length 95th (m) 27.8 25.6 20.7 16.7 15.5 6.6 55.5 0.0 9.3 30.6 0.1
Internal Link Dist (m) 184.5 167.5 150.7 256.0
Turn Bay Length (m) 30.0 35.0 45.0 50.0 45.0 100.0 90.0
Base Capacity (vph) 367 499 346 510 548 636 2168 973 562 2254 1014
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.24 0.23 0.18 0.09 0.32 0.05 0.28 0.03 0.14 0.22 0.04

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 85
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.48
Intersection Signal Delay: 14.3 Intersection LOS: B
Intersection Capacity Utilization 62.8% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     3: Greenbank  & Wessex/Berrigan



7: Greenbank  & Highbury Park 35 Highbury Park Drive
SUN Peak Existing Traffic Volumes

Rochelle Fortier, Novatech Synchro 10 Report

Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 81 19 752 26 42 528
Future Volume (vph) 81 19 752 26 42 528
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800
Storage Length (m) 0.0 50.0 0.0 60.0
Storage Lanes 1 1 0 1
Taper Length (m) 30.0 30.0
Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 0.95
Ped Bike Factor 1.00 0.98 1.00 1.00
Frt 0.850 0.995
Flt Protected 0.950 0.950
Satd. Flow (prot) 1695 1517 3370 0 1695 3390
Flt Permitted 0.950 0.318
Satd. Flow (perm) 1689 1493 3370 0 566 3390
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 21 6
Link Speed (k/h) 40 60 60
Link Distance (m) 168.4 280.0 221.4
Travel Time (s) 15.2 16.8 13.3
Confl. Peds. (#/hr) 3 3 4 4
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 90 21 836 29 47 587
Shared Lane Traffic (%)
Lane Group Flow (vph) 90 21 865 0 47 587
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Right Left Left
Median Width(m) 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 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
Turning Speed (k/h) 24 14 14 24
Number of Detectors 1 1 2 1 2
Detector Template Left Right Thru Left Thru
Leading Detector (m) 6.1 6.1 30.5 6.1 30.5
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 6.1 6.1 1.8 6.1 1.8
Detector 1 Type 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
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 28.7 28.7
Detector 2 Size(m) 1.8 1.8
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type Perm Perm NA Perm NA
Protected Phases 2 6
Permitted Phases 8 8 6
Detector Phase 8 8 2 6 6
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0
Minimum Split (s) 34.2 34.2 36.0 36.0 36.0
Total Split (s) 34.2 34.2 75.8 75.8 75.8
Total Split (%) 31.1% 31.1% 68.9% 68.9% 68.9%
Maximum Green (s) 27.0 27.0 69.8 69.8 69.8
Yellow Time (s) 3.0 3.0 3.7 3.7 3.7
All-Red Time (s) 4.2 4.2 2.3 2.3 2.3
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0



7: Greenbank  & Highbury Park 35 Highbury Park Drive
SUN Peak Existing Traffic Volumes

Rochelle Fortier, Novatech Synchro 10 Report

Lane Group WBL WBR NBT NBR SBL SBT
Total Lost Time (s) 7.2 7.2 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None None C-Max C-Max C-Max
Walk Time (s) 7.0 7.0 18.0 18.0 18.0
Flash Dont Walk (s) 20.0 20.0 12.0 12.0 12.0
Pedestrian Calls (#/hr) 3 3 4 0 0
Act Effct Green (s) 14.2 14.2 87.2 87.2 87.2
Actuated g/C Ratio 0.13 0.13 0.79 0.79 0.79
v/c Ratio 0.41 0.10 0.32 0.10 0.22
Control Delay 47.9 15.3 3.7 6.0 4.7
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 47.9 15.3 3.7 6.0 4.7
LOS D B A A A
Approach Delay 41.8 3.7 4.8
Approach LOS D A A
90th %ile Green (s) 27.0 27.0 69.8 69.8 69.8
90th %ile Term Code Ped Ped Coord Coord Coord
70th %ile Green (s) 13.0 13.0 83.8 83.8 83.8
70th %ile Term Code Gap Gap Coord Coord Coord
50th %ile Green (s) 11.2 11.2 85.6 85.6 85.6
50th %ile Term Code Gap Gap Coord Coord Coord
30th %ile Green (s) 10.0 10.0 86.8 86.8 86.8
30th %ile Term Code Min Min Coord Coord Coord
10th %ile Green (s) 0.0 0.0 104.0 104.0 104.0
10th %ile Term Code Skip Skip Coord Coord Coord
Stops (vph) 72 6 126 13 137
Fuel Used(l) 7 1 25 1 16
CO Emissions (g/hr) 122 17 468 26 306
NOx Emissions (g/hr) 24 3 90 5 59
VOC Emissions (g/hr) 28 4 108 6 71
Dilemma Vehicles (#) 0 0 10 0 21
Queue Length 50th (m) 18.6 0.0 15.0 2.0 14.5
Queue Length 95th (m) 28.9 6.2 27.8 8.9 35.5
Internal Link Dist (m) 144.4 256.0 197.4
Turn Bay Length (m) 50.0 60.0
Base Capacity (vph) 414 382 2672 448 2687
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.22 0.05 0.32 0.10 0.22

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBTL, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.41
Intersection Signal Delay: 6.7 Intersection LOS: A
Intersection Capacity Utilization 57.5% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     7: Greenbank  & Highbury Park



3: Greenbank  & Wessex/Berrigan 35 Highbury Park Drive
SAT Peak 2020 Background Traffic Volumes

Rochelle Fortier, Novatech Synchro 10 Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 100 85 64 97 78 218 74 954 91 213 987 79
Future Volume (vph) 100 85 64 97 78 218 74 954 91 213 987 79
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Storage Length (m) 30.0 0.0 35.0 45.0 50.0 45.0 100.0 90.0
Storage Lanes 1 0 1 1 1 1 1 1
Taper Length (m) 30.0 30.0 30.0 30.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Ped Bike Factor 0.99 0.99 0.99 0.98 1.00 0.96 1.00 0.97
Frt 0.936 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1695 1654 0 1695 1784 1517 1695 3390 1517 1695 3390 1517
Flt Permitted 0.706 0.597 0.258 0.241
Satd. Flow (perm) 1247 1654 0 1056 1784 1481 460 3390 1462 429 3390 1473
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 31 216 95 95
Link Speed (k/h) 40 40 60 60
Link Distance (m) 208.5 191.5 174.7 280.0
Travel Time (s) 18.8 17.2 10.5 16.8
Confl. Peds. (#/hr) 10 9 9 10 4 7 7 4
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
Adj. Flow (vph) 100 85 64 97 78 218 74 954 91 213 987 79
Shared Lane Traffic (%)
Lane Group Flow (vph) 100 149 0 97 78 218 74 954 91 213 987 79
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 1 2 1 1 2 1
Detector Template Left Thru Left Thru Right Left Thru Right Left Thru Right
Leading Detector (m) 6.1 30.5 6.1 30.5 6.1 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 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 0.0
Detector 1 Size(m) 6.1 1.8 6.1 1.8 6.1 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 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 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 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 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 pm+pt NA Perm pm+pt NA Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 8 2 2 6 6
Detector Phase 4 4 8 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0 5.0 10.0 10.0 5.0 10.0 10.0
Minimum Split (s) 38.5 38.5 38.5 38.5 38.5 10.9 31.9 31.9 10.9 31.9 31.9
Total Split (s) 39.0 39.0 39.0 39.0 39.0 15.0 66.0 66.0 15.0 66.0 66.0
Total Split (%) 32.5% 32.5% 32.5% 32.5% 32.5% 12.5% 55.0% 55.0% 12.5% 55.0% 55.0%
Maximum Green (s) 31.5 31.5 31.5 31.5 31.5 9.1 60.1 60.1 9.1 60.1 60.1
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.7 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 4.5 4.5 4.5 4.5 4.5 2.2 2.2 2.2 2.2 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0



3: Greenbank  & Wessex/Berrigan 35 Highbury Park Drive
SAT Peak 2020 Background Traffic Volumes

Rochelle Fortier, Novatech Synchro 10 Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Lost Time (s) 7.5 7.5 7.5 7.5 7.5 5.9 5.9 5.9 5.9 5.9 5.9
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? 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 3.0
Recall Mode None None None None None None C-Max C-Max None C-Max C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 24.0 24.0 24.0 24.0 24.0 19.0 19.0 19.0 19.0
Pedestrian Calls (#/hr) 9 9 10 10 10 7 7 4 4
Act Effct Green (s) 17.6 17.6 17.6 17.6 17.6 81.0 73.9 73.9 86.1 78.3 78.3
Actuated g/C Ratio 0.15 0.15 0.15 0.15 0.15 0.68 0.62 0.62 0.72 0.65 0.65
v/c Ratio 0.55 0.55 0.63 0.30 0.54 0.19 0.46 0.10 0.53 0.45 0.08
Control Delay 56.7 43.6 63.9 46.0 10.6 7.1 14.6 2.9 14.5 9.8 1.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 56.7 43.6 63.9 46.0 10.6 7.1 14.6 2.9 14.5 9.8 1.1
LOS E D E D B A B A B A A
Approach Delay 48.8 30.7 13.1 10.1
Approach LOS D C B B
90th %ile Green (s) 31.0 31.0 31.0 31.0 31.0 9.3 60.1 60.1 9.6 60.4 60.4
90th %ile Term Code Ped Ped Ped Ped Ped Gap Coord Coord Max Coord Coord
70th %ile Green (s) 19.2 19.2 19.2 19.2 19.2 7.5 70.3 70.3 11.2 74.0 74.0
70th %ile Term Code Hold Hold Gap Gap Gap Gap Coord Coord Gap Coord Coord
50th %ile Green (s) 15.4 15.4 15.4 15.4 15.4 6.8 75.7 75.7 9.6 78.5 78.5
50th %ile Term Code Hold Hold Gap Gap Gap Gap Coord Coord Gap Coord Coord
30th %ile Green (s) 12.5 12.5 12.5 12.5 12.5 6.2 79.8 79.8 8.4 82.0 82.0
30th %ile Term Code Hold Hold Gap Gap Gap Gap Coord Coord Gap Coord Coord
10th %ile Green (s) 10.0 10.0 10.0 10.0 10.0 0.0 83.6 83.6 7.1 96.6 96.6
10th %ile Term Code Min Min Min Min Min Skip Coord Coord Gap Coord Coord
Stops (vph) 87 105 88 67 26 24 504 8 90 313 3
Fuel Used(l) 8 10 8 5 7 2 41 2 10 42 2
CO Emissions (g/hr) 145 182 149 99 122 43 771 34 195 773 39
NOx Emissions (g/hr) 28 35 29 19 24 8 149 7 38 149 7
VOC Emissions (g/hr) 34 42 34 23 28 10 178 8 45 178 9
Dilemma Vehicles (#) 0 0 0 0 0 0 40 0 0 39 0
Queue Length 50th (m) 22.7 26.6 22.2 17.0 0.4 3.7 56.5 0.0 10.9 44.3 0.0
Queue Length 95th (m) 34.7 40.8 34.8 27.0 18.8 12.1 98.7 7.6 37.1 51.5 2.5
Internal Link Dist (m) 184.5 167.5 150.7 256.0
Turn Bay Length (m) 30.0 35.0 45.0 50.0 45.0 100.0 90.0
Base Capacity (vph) 327 457 277 468 548 412 2087 936 410 2211 994
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.31 0.33 0.35 0.17 0.40 0.18 0.46 0.10 0.52 0.45 0.08

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 1 (1%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 85
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.63
Intersection Signal Delay: 17.0 Intersection LOS: B
Intersection Capacity Utilization 84.5% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     3: Greenbank  & Wessex/Berrigan



7: Greenbank  & Highbury Park 35 Highbury Park Drive
SAT Peak 2020 Background Traffic Volumes

Rochelle Fortier, Novatech Synchro 10 Report

Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 78 133 1201 72 136 1206
Future Volume (vph) 78 133 1201 72 136 1206
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800
Storage Length (m) 0.0 50.0 0.0 60.0
Storage Lanes 1 1 0 1
Taper Length (m) 30.0 30.0
Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 0.95
Ped Bike Factor 1.00 0.98 1.00 1.00
Frt 0.850 0.992
Flt Protected 0.950 0.950
Satd. Flow (prot) 1695 1517 3358 0 1695 3390
Flt Permitted 0.950 0.194
Satd. Flow (perm) 1688 1493 3358 0 346 3390
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 98 11
Link Speed (k/h) 40 60 60
Link Distance (m) 168.4 280.0 221.4
Travel Time (s) 15.2 16.8 13.3
Confl. Peds. (#/hr) 3 3 4 4
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 78 133 1201 72 136 1206
Shared Lane Traffic (%)
Lane Group Flow (vph) 78 133 1273 0 136 1206
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Right Left Left
Median Width(m) 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 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
Turning Speed (k/h) 24 14 14 24
Number of Detectors 1 1 2 1 2
Detector Template Left Right Thru Left Thru
Leading Detector (m) 6.1 6.1 30.5 6.1 30.5
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 6.1 6.1 1.8 6.1 1.8
Detector 1 Type 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
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 28.7 28.7
Detector 2 Size(m) 1.8 1.8
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type Perm Perm NA Perm NA
Protected Phases 2 6
Permitted Phases 8 8 6
Detector Phase 8 8 2 6 6
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0
Minimum Split (s) 34.2 34.2 36.0 36.0 36.0
Total Split (s) 34.2 34.2 85.8 85.8 85.8
Total Split (%) 28.5% 28.5% 71.5% 71.5% 71.5%
Maximum Green (s) 27.0 27.0 79.8 79.8 79.8
Yellow Time (s) 3.0 3.0 3.7 3.7 3.7
All-Red Time (s) 4.2 4.2 2.3 2.3 2.3
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0



7: Greenbank  & Highbury Park 35 Highbury Park Drive
SAT Peak 2020 Background Traffic Volumes

Rochelle Fortier, Novatech Synchro 10 Report

Lane Group WBL WBR NBT NBR SBL SBT
Total Lost Time (s) 7.2 7.2 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None None C-Max C-Max C-Max
Walk Time (s) 7.0 7.0 18.0 18.0 18.0
Flash Dont Walk (s) 20.0 20.0 12.0 12.0 12.0
Pedestrian Calls (#/hr) 3 3 4 0 0
Act Effct Green (s) 14.1 14.1 92.7 92.7 92.7
Actuated g/C Ratio 0.12 0.12 0.77 0.77 0.77
v/c Ratio 0.39 0.51 0.49 0.51 0.46
Control Delay 52.9 21.7 3.8 15.5 6.3
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 52.9 21.7 3.8 15.5 6.3
LOS D C A B A
Approach Delay 33.3 3.8 7.2
Approach LOS C A A
90th %ile Green (s) 27.0 27.0 79.8 79.8 79.8
90th %ile Term Code Ped Ped Coord Coord Coord
70th %ile Green (s) 12.7 12.7 94.1 94.1 94.1
70th %ile Term Code Gap Gap Coord Coord Coord
50th %ile Green (s) 10.9 10.9 95.9 95.9 95.9
50th %ile Term Code Gap Gap Coord Coord Coord
30th %ile Green (s) 10.0 10.0 96.8 96.8 96.8
30th %ile Term Code Min Min Coord Coord Coord
10th %ile Green (s) 10.0 10.0 96.8 96.8 96.8
10th %ile Term Code Min Min Coord Coord Coord
Stops (vph) 69 39 204 65 405
Fuel Used(l) 7 7 41 6 42
CO Emissions (g/hr) 123 129 767 118 782
NOx Emissions (g/hr) 24 25 148 23 151
VOC Emissions (g/hr) 28 30 177 27 180
Dilemma Vehicles (#) 0 0 9 0 50
Queue Length 50th (m) 17.8 7.8 18.9 8.6 37.7
Queue Length 95th (m) 28.5 23.2 33.3 42.1 87.1
Internal Link Dist (m) 144.4 256.0 197.4
Turn Bay Length (m) 50.0 60.0
Base Capacity (vph) 379 411 2595 267 2618
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.21 0.32 0.49 0.51 0.46

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.51
Intersection Signal Delay: 7.6 Intersection LOS: A
Intersection Capacity Utilization 71.5% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     7: Greenbank  & Highbury Park



3: Greenbank  & Wessex/Berrigan 35 Highbury Park Drive
SUN Peak 2020 Background Traffic Volumes

Rochelle Fortier, Novatech Synchro 10 Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 80 53 49 57 44 162 30 567 28 71 465 35
Future Volume (vph) 80 53 49 57 44 162 30 567 28 71 465 35
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Storage Length (m) 30.0 0.0 35.0 45.0 50.0 45.0 100.0 90.0
Storage Lanes 1 0 1 1 1 1 1 1
Taper Length (m) 30.0 30.0 30.0 30.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Ped Bike Factor 0.99 0.99 0.99 0.98 1.00 0.97 0.99 0.97
Frt 0.928 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1695 1639 0 1695 1784 1517 1695 3390 1517 1695 3390 1517
Flt Permitted 0.728 0.691 0.485 0.416
Satd. Flow (perm) 1286 1639 0 1223 1784 1483 862 3390 1464 738 3390 1474
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 42 162 103 103
Link Speed (k/h) 40 40 60 60
Link Distance (m) 208.5 191.5 174.7 280.0
Travel Time (s) 18.8 17.2 10.5 16.8
Confl. Peds. (#/hr) 10 9 9 10 4 7 7 4
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
Adj. Flow (vph) 80 53 49 57 44 162 30 567 28 71 465 35
Shared Lane Traffic (%)
Lane Group Flow (vph) 80 102 0 57 44 162 30 567 28 71 465 35
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 1 2 1 1 2 1
Detector Template Left Thru Left Thru Right Left Thru Right Left Thru Right
Leading Detector (m) 6.1 30.5 6.1 30.5 6.1 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 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 0.0
Detector 1 Size(m) 6.1 1.8 6.1 1.8 6.1 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 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 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 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 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 pm+pt NA Perm pm+pt NA Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 8 2 2 6 6
Detector Phase 4 4 8 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0 5.0 10.0 10.0 5.0 10.0 10.0
Minimum Split (s) 38.5 38.5 38.5 38.5 38.5 10.9 31.9 31.9 10.9 31.9 31.9
Total Split (s) 39.0 39.0 39.0 39.0 39.0 13.0 58.0 58.0 13.0 58.0 58.0
Total Split (%) 35.5% 35.5% 35.5% 35.5% 35.5% 11.8% 52.7% 52.7% 11.8% 52.7% 52.7%
Maximum Green (s) 31.5 31.5 31.5 31.5 31.5 7.1 52.1 52.1 7.1 52.1 52.1
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.7 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 4.5 4.5 4.5 4.5 4.5 2.2 2.2 2.2 2.2 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0



3: Greenbank  & Wessex/Berrigan 35 Highbury Park Drive
SUN Peak 2020 Background Traffic Volumes

Rochelle Fortier, Novatech Synchro 10 Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Lost Time (s) 7.5 7.5 7.5 7.5 7.5 5.9 5.9 5.9 5.9 5.9 5.9
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? 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 3.0
Recall Mode None None None None None None C-Max C-Max None C-Max C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 24.0 24.0 24.0 24.0 24.0 19.0 19.0 19.0 19.0
Pedestrian Calls (#/hr) 9 9 10 10 10 7 7 4 4
Act Effct Green (s) 15.5 15.5 15.5 15.5 15.5 75.9 70.9 70.9 77.9 73.6 73.6
Actuated g/C Ratio 0.14 0.14 0.14 0.14 0.14 0.69 0.64 0.64 0.71 0.67 0.67
v/c Ratio 0.44 0.38 0.33 0.17 0.47 0.05 0.26 0.03 0.12 0.21 0.03
Control Delay 48.6 28.0 44.8 39.7 9.9 6.3 10.6 0.1 5.2 7.5 0.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 48.6 28.0 44.8 39.7 9.9 6.3 10.6 0.1 5.2 7.5 0.1
LOS D C D D A A B A A A A
Approach Delay 37.0 22.5 10.0 6.8
Approach LOS D C A A
90th %ile Green (s) 31.0 31.0 31.0 31.0 31.0 7.4 52.1 52.1 7.6 52.3 52.3
90th %ile Term Code Ped Ped Ped Ped Ped Gap Coord Coord Max Coord Coord
70th %ile Green (s) 14.5 14.5 14.5 14.5 14.5 6.2 69.1 69.1 7.1 70.0 70.0
70th %ile Term Code Gap Gap Hold Hold Hold Gap Coord Coord Gap Coord Coord
50th %ile Green (s) 12.2 12.2 12.2 12.2 12.2 5.9 71.9 71.9 6.6 72.6 72.6
50th %ile Term Code Gap Gap Hold Hold Hold Gap Coord Coord Gap Coord Coord
30th %ile Green (s) 10.0 10.0 10.0 10.0 10.0 0.0 74.6 74.6 6.1 86.6 86.6
30th %ile Term Code Min Min Min Min Min Skip Coord Coord Gap Coord Coord
10th %ile Green (s) 10.0 10.0 10.0 10.0 10.0 0.0 86.6 86.6 0.0 86.6 86.6
10th %ile Term Code Min Min Min Min Min Skip Coord Coord Skip Coord Coord
Stops (vph) 70 53 47 37 22 10 243 0 18 140 0
Fuel Used(l) 6 5 4 3 5 1 21 0 3 19 1
CO Emissions (g/hr) 107 97 71 51 90 17 392 8 48 344 16
NOx Emissions (g/hr) 21 19 14 10 17 3 76 2 9 66 3
VOC Emissions (g/hr) 25 22 16 12 21 4 90 2 11 79 4
Dilemma Vehicles (#) 0 0 0 0 0 0 26 0 0 18 0
Queue Length 50th (m) 16.5 12.1 11.6 8.8 0.0 1.3 24.3 0.0 2.6 15.3 0.0
Queue Length 95th (m) 25.8 22.7 19.6 15.5 15.1 6.3 51.9 0.0 8.6 29.5 0.1
Internal Link Dist (m) 184.5 167.5 150.7 256.0
Turn Bay Length (m) 30.0 35.0 45.0 50.0 45.0 100.0 90.0
Base Capacity (vph) 368 499 350 510 540 654 2183 979 585 2268 1020
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.22 0.20 0.16 0.09 0.30 0.05 0.26 0.03 0.12 0.21 0.03

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 85
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.47
Intersection Signal Delay: 13.8 Intersection LOS: B
Intersection Capacity Utilization 63.1% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     3: Greenbank  & Wessex/Berrigan



7: Greenbank  & Highbury Park 35 Highbury Park Drive
SUN Peak 2020 Background Traffic Volumes

Rochelle Fortier, Novatech Synchro 10 Report

Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 91 25 779 31 50 545
Future Volume (vph) 91 25 779 31 50 545
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800
Storage Length (m) 0.0 50.0 0.0 60.0
Storage Lanes 1 1 0 1
Taper Length (m) 30.0 30.0
Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 0.95
Ped Bike Factor 1.00 0.98 1.00 1.00
Frt 0.850 0.994
Flt Protected 0.950 0.950
Satd. Flow (prot) 1695 1517 3366 0 1695 3390
Flt Permitted 0.950 0.338
Satd. Flow (perm) 1689 1493 3366 0 602 3390
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 25 7
Link Speed (k/h) 40 60 60
Link Distance (m) 168.4 280.0 221.4
Travel Time (s) 15.2 16.8 13.3
Confl. Peds. (#/hr) 3 3 4 4
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 91 25 779 31 50 545
Shared Lane Traffic (%)
Lane Group Flow (vph) 91 25 810 0 50 545
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Right Left Left
Median Width(m) 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 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
Turning Speed (k/h) 24 14 14 24
Number of Detectors 1 1 2 1 2
Detector Template Left Right Thru Left Thru
Leading Detector (m) 6.1 6.1 30.5 6.1 30.5
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 6.1 6.1 1.8 6.1 1.8
Detector 1 Type 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
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 28.7 28.7
Detector 2 Size(m) 1.8 1.8
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type Perm Perm NA Perm NA
Protected Phases 2 6
Permitted Phases 8 8 6
Detector Phase 8 8 2 6 6
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0
Minimum Split (s) 34.2 34.2 36.0 36.0 36.0
Total Split (s) 34.2 34.2 75.8 75.8 75.8
Total Split (%) 31.1% 31.1% 68.9% 68.9% 68.9%
Maximum Green (s) 27.0 27.0 69.8 69.8 69.8
Yellow Time (s) 3.0 3.0 3.7 3.7 3.7
All-Red Time (s) 4.2 4.2 2.3 2.3 2.3
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0



7: Greenbank  & Highbury Park 35 Highbury Park Drive
SUN Peak 2020 Background Traffic Volumes

Rochelle Fortier, Novatech Synchro 10 Report

Lane Group WBL WBR NBT NBR SBL SBT
Total Lost Time (s) 7.2 7.2 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None None C-Max C-Max C-Max
Walk Time (s) 7.0 7.0 18.0 18.0 18.0
Flash Dont Walk (s) 20.0 20.0 12.0 12.0 12.0
Pedestrian Calls (#/hr) 3 3 4 0 0
Act Effct Green (s) 14.3 14.3 87.2 87.2 87.2
Actuated g/C Ratio 0.13 0.13 0.79 0.79 0.79
v/c Ratio 0.42 0.12 0.30 0.10 0.20
Control Delay 48.0 14.5 3.6 5.9 4.6
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 48.0 14.5 3.6 5.9 4.6
LOS D B A A A
Approach Delay 40.8 3.6 4.7
Approach LOS D A A
90th %ile Green (s) 27.0 27.0 69.8 69.8 69.8
90th %ile Term Code Ped Ped Coord Coord Coord
70th %ile Green (s) 13.1 13.1 83.7 83.7 83.7
70th %ile Term Code Gap Gap Coord Coord Coord
50th %ile Green (s) 11.3 11.3 85.5 85.5 85.5
50th %ile Term Code Gap Gap Coord Coord Coord
30th %ile Green (s) 10.0 10.0 86.8 86.8 86.8
30th %ile Term Code Min Min Coord Coord Coord
10th %ile Green (s) 0.0 0.0 104.0 104.0 104.0
10th %ile Term Code Skip Skip Coord Coord Coord
Stops (vph) 80 9 128 14 138
Fuel Used(l) 7 1 26 2 17
CO Emissions (g/hr) 137 22 485 31 314
NOx Emissions (g/hr) 26 4 94 6 61
VOC Emissions (g/hr) 32 5 112 7 72
Dilemma Vehicles (#) 0 0 10 0 22
Queue Length 50th (m) 18.9 0.0 13.6 2.1 13.3
Queue Length 95th (m) 29.4 6.7 25.7 9.2 32.8
Internal Link Dist (m) 144.4 256.0 197.4
Turn Bay Length (m) 50.0 60.0
Base Capacity (vph) 414 385 2668 477 2686
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.22 0.06 0.30 0.10 0.20

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBTL, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.42
Intersection Signal Delay: 6.9 Intersection LOS: A
Intersection Capacity Utilization 59.0% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     7: Greenbank  & Highbury Park



3: Greenbank  & Wessex/Berrigan 35 Highbury Park Drive
SAT Peak 2025 Background Traffic Volumes

Rochelle Fortier, Novatech Synchro 10 Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 100 85 64 104 84 235 74 1052 98 230 1089 79
Future Volume (vph) 100 85 64 104 84 235 74 1052 98 230 1089 79
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Storage Length (m) 30.0 0.0 35.0 45.0 50.0 45.0 100.0 90.0
Storage Lanes 1 0 1 1 1 1 1 1
Taper Length (m) 30.0 30.0 30.0 30.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Ped Bike Factor 0.99 0.99 0.99 0.98 1.00 0.96 1.00 0.97
Frt 0.936 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1695 1654 0 1695 1784 1517 1695 3390 1517 1695 3390 1517
Flt Permitted 0.702 0.599 0.227 0.202
Satd. Flow (perm) 1240 1654 0 1060 1784 1481 405 3390 1462 360 3390 1473
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 31 198 95 95
Link Speed (k/h) 40 40 60 60
Link Distance (m) 208.5 191.5 174.7 280.0
Travel Time (s) 18.8 17.2 10.5 16.8
Confl. Peds. (#/hr) 10 9 9 10 4 7 7 4
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
Adj. Flow (vph) 100 85 64 104 84 235 74 1052 98 230 1089 79
Shared Lane Traffic (%)
Lane Group Flow (vph) 100 149 0 104 84 235 74 1052 98 230 1089 79
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 1 2 1 1 2 1
Detector Template Left Thru Left Thru Right Left Thru Right Left Thru Right
Leading Detector (m) 6.1 30.5 6.1 30.5 6.1 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 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 0.0
Detector 1 Size(m) 6.1 1.8 6.1 1.8 6.1 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 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 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 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 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 pm+pt NA Perm pm+pt NA Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 8 2 2 6 6
Detector Phase 4 4 8 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0 5.0 10.0 10.0 5.0 10.0 10.0
Minimum Split (s) 38.5 38.5 38.5 38.5 38.5 10.9 31.9 31.9 10.9 31.9 31.9
Total Split (s) 39.0 39.0 39.0 39.0 39.0 15.0 66.0 66.0 15.0 66.0 66.0
Total Split (%) 32.5% 32.5% 32.5% 32.5% 32.5% 12.5% 55.0% 55.0% 12.5% 55.0% 55.0%
Maximum Green (s) 31.5 31.5 31.5 31.5 31.5 9.1 60.1 60.1 9.1 60.1 60.1
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.7 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 4.5 4.5 4.5 4.5 4.5 2.2 2.2 2.2 2.2 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0



3: Greenbank  & Wessex/Berrigan 35 Highbury Park Drive
SAT Peak 2025 Background Traffic Volumes

Rochelle Fortier, Novatech Synchro 10 Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Lost Time (s) 7.5 7.5 7.5 7.5 7.5 5.9 5.9 5.9 5.9 5.9 5.9
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? 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 3.0
Recall Mode None None None None None None C-Max C-Max None C-Max C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 24.0 24.0 24.0 24.0 24.0 19.0 19.0 19.0 19.0
Pedestrian Calls (#/hr) 9 9 10 10 10 7 7 4 4
Act Effct Green (s) 18.0 18.0 18.0 18.0 18.0 79.3 72.2 72.2 86.6 77.9 77.9
Actuated g/C Ratio 0.15 0.15 0.15 0.15 0.15 0.66 0.60 0.60 0.72 0.65 0.65
v/c Ratio 0.54 0.54 0.65 0.31 0.60 0.22 0.52 0.11 0.61 0.50 0.08
Control Delay 55.8 42.8 65.3 46.0 15.8 7.7 16.3 3.4 20.6 10.2 1.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 55.8 42.8 65.3 46.0 15.8 7.7 16.3 3.4 20.6 10.2 1.1
LOS E D E D B A B A C B A
Approach Delay 48.0 34.0 14.8 11.4
Approach LOS D C B B
90th %ile Green (s) 31.0 31.0 31.0 31.0 31.0 9.3 60.1 60.1 9.6 60.4 60.4
90th %ile Term Code Ped Ped Ped Ped Ped Gap Coord Coord Max Coord Coord
70th %ile Green (s) 20.0 20.0 20.0 20.0 20.0 7.5 66.9 66.9 13.8 73.2 73.2
70th %ile Term Code Hold Hold Gap Gap Gap Gap Coord Coord Gap Coord Coord
50th %ile Green (s) 16.1 16.1 16.1 16.1 16.1 6.8 73.5 73.5 11.1 77.8 77.8
50th %ile Term Code Hold Hold Gap Gap Gap Gap Coord Coord Gap Coord Coord
30th %ile Green (s) 13.1 13.1 13.1 13.1 13.1 6.2 77.9 77.9 9.7 81.4 81.4
30th %ile Term Code Hold Hold Gap Gap Gap Gap Coord Coord Gap Coord Coord
10th %ile Green (s) 10.0 10.0 10.0 10.0 10.0 0.0 82.5 82.5 8.2 96.6 96.6
10th %ile Term Code Min Min Min Min Min Skip Coord Coord Gap Coord Coord
Stops (vph) 87 105 95 71 49 26 601 10 115 345 3
Fuel Used(l) 8 10 9 6 8 2 49 2 13 46 2
CO Emissions (g/hr) 144 180 162 106 155 45 904 38 241 859 39
NOx Emissions (g/hr) 28 35 31 20 30 9 174 7 46 166 7
VOC Emissions (g/hr) 33 42 37 24 36 10 208 9 56 198 9
Dilemma Vehicles (#) 0 0 0 0 0 0 44 0 0 43 0
Queue Length 50th (m) 22.5 26.4 23.8 18.2 7.9 3.8 68.6 0.3 12.4 48.8 0.0
Queue Length 95th (m) 34.8 40.8 37.0 28.7 28.0 12.1 112.7 8.8 #52.8 56.1 2.6
Internal Link Dist (m) 184.5 167.5 150.7 256.0
Turn Bay Length (m) 30.0 35.0 45.0 50.0 45.0 100.0 90.0
Base Capacity (vph) 325 457 278 468 534 372 2038 917 378 2199 989
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.31 0.33 0.37 0.18 0.44 0.20 0.52 0.11 0.61 0.50 0.08

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 1 (1%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 85
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.65
Intersection Signal Delay: 18.3 Intersection LOS: B
Intersection Capacity Utilization 88.4% ICU Level of Service E
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     3: Greenbank  & Wessex/Berrigan



7: Greenbank  & Highbury Park 35 Highbury Park Drive
SAT Peak 2025 Background Traffic Volumes

Rochelle Fortier, Novatech Synchro 10 Report

Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 83 143 1326 77 145 1332
Future Volume (vph) 83 143 1326 77 145 1332
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800
Storage Length (m) 0.0 50.0 0.0 60.0
Storage Lanes 1 1 0 1
Taper Length (m) 30.0 30.0
Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 0.95
Ped Bike Factor 1.00 0.98 1.00 1.00
Frt 0.850 0.992
Flt Protected 0.950 0.950
Satd. Flow (prot) 1695 1517 3358 0 1695 3390
Flt Permitted 0.950 0.164
Satd. Flow (perm) 1688 1493 3358 0 292 3390
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 75 10
Link Speed (k/h) 40 60 60
Link Distance (m) 168.4 280.0 221.4
Travel Time (s) 15.2 16.8 13.3
Confl. Peds. (#/hr) 3 3 4 4
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 83 143 1326 77 145 1332
Shared Lane Traffic (%)
Lane Group Flow (vph) 83 143 1403 0 145 1332
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Right Left Left
Median Width(m) 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 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
Turning Speed (k/h) 24 14 14 24
Number of Detectors 1 1 2 1 2
Detector Template Left Right Thru Left Thru
Leading Detector (m) 6.1 6.1 30.5 6.1 30.5
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 6.1 6.1 1.8 6.1 1.8
Detector 1 Type 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
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 28.7 28.7
Detector 2 Size(m) 1.8 1.8
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type Perm Perm NA Perm NA
Protected Phases 2 6
Permitted Phases 8 8 6
Detector Phase 8 8 2 6 6
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0
Minimum Split (s) 34.2 34.2 36.0 36.0 36.0
Total Split (s) 34.2 34.2 85.8 85.8 85.8
Total Split (%) 28.5% 28.5% 71.5% 71.5% 71.5%
Maximum Green (s) 27.0 27.0 79.8 79.8 79.8
Yellow Time (s) 3.0 3.0 3.7 3.7 3.7
All-Red Time (s) 4.2 4.2 2.3 2.3 2.3
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0



7: Greenbank  & Highbury Park 35 Highbury Park Drive
SAT Peak 2025 Background Traffic Volumes

Rochelle Fortier, Novatech Synchro 10 Report

Lane Group WBL WBR NBT NBR SBL SBT
Total Lost Time (s) 7.2 7.2 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None None C-Max C-Max C-Max
Walk Time (s) 7.0 7.0 18.0 18.0 18.0
Flash Dont Walk (s) 20.0 20.0 12.0 12.0 12.0
Pedestrian Calls (#/hr) 3 3 4 0 0
Act Effct Green (s) 14.4 14.4 92.4 92.4 92.4
Actuated g/C Ratio 0.12 0.12 0.77 0.77 0.77
v/c Ratio 0.41 0.58 0.54 0.65 0.51
Control Delay 53.1 32.9 4.2 25.6 6.9
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 53.1 32.9 4.2 25.6 6.9
LOS D C A C A
Approach Delay 40.3 4.2 8.7
Approach LOS D A A
90th %ile Green (s) 27.0 27.0 79.8 79.8 79.8
90th %ile Term Code Ped Ped Coord Coord Coord
70th %ile Green (s) 13.9 13.9 92.9 92.9 92.9
70th %ile Term Code Gap Gap Coord Coord Coord
50th %ile Green (s) 11.2 11.2 95.6 95.6 95.6
50th %ile Term Code Gap Gap Coord Coord Coord
30th %ile Green (s) 10.0 10.0 96.8 96.8 96.8
30th %ile Term Code Min Min Coord Coord Coord
10th %ile Green (s) 10.0 10.0 96.8 96.8 96.8
10th %ile Term Code Min Min Coord Coord Coord
Stops (vph) 73 65 239 75 483
Fuel Used(l) 7 9 46 8 48
CO Emissions (g/hr) 131 168 862 150 897
NOx Emissions (g/hr) 25 32 166 29 173
VOC Emissions (g/hr) 30 39 199 35 207
Dilemma Vehicles (#) 0 0 9 0 56
Queue Length 50th (m) 19.0 15.5 23.9 11.2 44.9
Queue Length 95th (m) 30.0 31.5 37.6 #64.2 101.7
Internal Link Dist (m) 144.4 256.0 197.4
Turn Bay Length (m) 50.0 60.0
Base Capacity (vph) 379 394 2587 224 2609
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.22 0.36 0.54 0.65 0.51

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBTL, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.65
Intersection Signal Delay: 9.0 Intersection LOS: A
Intersection Capacity Utilization 75.5% 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.

Splits and Phases:     7: Greenbank  & Highbury Park



3: Greenbank  & Wessex/Berrigan 35 Highbury Park Drive
SUN Peak 2025 Background Traffic Volumes

Rochelle Fortier, Novatech Synchro 10 Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 80 53 49 61 48 174 30 626 30 77 513 35
Future Volume (vph) 80 53 49 61 48 174 30 626 30 77 513 35
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Storage Length (m) 30.0 0.0 35.0 45.0 50.0 45.0 100.0 90.0
Storage Lanes 1 0 1 1 1 1 1 1
Taper Length (m) 30.0 30.0 30.0 30.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Ped Bike Factor 0.99 0.99 0.99 0.98 1.00 0.97 0.99 0.97
Frt 0.928 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1695 1639 0 1695 1784 1517 1695 3390 1517 1695 3390 1517
Flt Permitted 0.726 0.691 0.463 0.386
Satd. Flow (perm) 1283 1639 0 1223 1784 1483 823 3390 1464 685 3390 1474
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 42 174 103 103
Link Speed (k/h) 40 40 60 60
Link Distance (m) 208.5 191.5 174.7 280.0
Travel Time (s) 18.8 17.2 10.5 16.8
Confl. Peds. (#/hr) 10 9 9 10 4 7 7 4
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
Adj. Flow (vph) 80 53 49 61 48 174 30 626 30 77 513 35
Shared Lane Traffic (%)
Lane Group Flow (vph) 80 102 0 61 48 174 30 626 30 77 513 35
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 1 2 1 1 2 1
Detector Template Left Thru Left Thru Right Left Thru Right Left Thru Right
Leading Detector (m) 6.1 30.5 6.1 30.5 6.1 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 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 0.0
Detector 1 Size(m) 6.1 1.8 6.1 1.8 6.1 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 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 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 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 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 pm+pt NA Perm pm+pt NA Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 8 2 2 6 6
Detector Phase 4 4 8 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0 5.0 10.0 10.0 5.0 10.0 10.0
Minimum Split (s) 38.5 38.5 38.5 38.5 38.5 10.9 31.9 31.9 10.9 31.9 31.9
Total Split (s) 39.0 39.0 39.0 39.0 39.0 13.0 58.0 58.0 13.0 58.0 58.0
Total Split (%) 35.5% 35.5% 35.5% 35.5% 35.5% 11.8% 52.7% 52.7% 11.8% 52.7% 52.7%
Maximum Green (s) 31.5 31.5 31.5 31.5 31.5 7.1 52.1 52.1 7.1 52.1 52.1
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.7 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 4.5 4.5 4.5 4.5 4.5 2.2 2.2 2.2 2.2 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0



3: Greenbank  & Wessex/Berrigan 35 Highbury Park Drive
SUN Peak 2025 Background Traffic Volumes

Rochelle Fortier, Novatech Synchro 10 Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Lost Time (s) 7.5 7.5 7.5 7.5 7.5 5.9 5.9 5.9 5.9 5.9 5.9
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? 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 3.0
Recall Mode None None None None None None C-Max C-Max None C-Max C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 24.0 24.0 24.0 24.0 24.0 19.0 19.0 19.0 19.0
Pedestrian Calls (#/hr) 9 9 10 10 10 7 7 4 4
Act Effct Green (s) 15.5 15.5 15.5 15.5 15.5 75.8 70.8 70.8 77.9 73.6 73.6
Actuated g/C Ratio 0.14 0.14 0.14 0.14 0.14 0.69 0.64 0.64 0.71 0.67 0.67
v/c Ratio 0.44 0.38 0.35 0.19 0.48 0.05 0.29 0.03 0.14 0.23 0.03
Control Delay 48.6 28.0 45.6 40.1 10.0 6.3 10.9 0.1 5.3 7.6 0.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 48.6 28.0 45.6 40.1 10.0 6.3 10.9 0.1 5.3 7.6 0.1
LOS D C D D B A B A A A A
Approach Delay 37.1 22.8 10.2 6.9
Approach LOS D C B A
90th %ile Green (s) 31.0 31.0 31.0 31.0 31.0 7.4 52.1 52.1 7.6 52.3 52.3
90th %ile Term Code Ped Ped Ped Ped Ped Gap Coord Coord Max Coord Coord
70th %ile Green (s) 14.5 14.5 14.5 14.5 14.5 6.2 68.9 68.9 7.3 70.0 70.0
70th %ile Term Code Gap Gap Hold Hold Hold Gap Coord Coord Gap Coord Coord
50th %ile Green (s) 12.2 12.2 12.2 12.2 12.2 5.9 71.8 71.8 6.7 72.6 72.6
50th %ile Term Code Gap Gap Hold Hold Hold Gap Coord Coord Gap Coord Coord
30th %ile Green (s) 10.0 10.0 10.0 10.0 10.0 0.0 74.5 74.5 6.2 86.6 86.6
30th %ile Term Code Min Min Min Min Min Skip Coord Coord Gap Coord Coord
10th %ile Green (s) 10.0 10.0 10.0 10.0 10.0 0.0 86.6 86.6 0.0 86.6 86.6
10th %ile Term Code Min Min Min Min Min Skip Coord Coord Skip Coord Coord
Stops (vph) 70 53 52 40 22 11 274 0 19 155 0
Fuel Used(l) 6 5 4 3 5 1 24 0 3 20 1
CO Emissions (g/hr) 107 97 77 56 96 18 439 8 52 381 16
NOx Emissions (g/hr) 21 19 15 11 19 3 85 2 10 73 3
VOC Emissions (g/hr) 25 22 18 13 22 4 101 2 12 88 4
Dilemma Vehicles (#) 0 0 0 0 0 0 28 0 0 20 0
Queue Length 50th (m) 16.6 12.1 12.4 9.6 0.0 1.3 27.4 0.0 2.9 17.0 0.0
Queue Length 95th (m) 25.8 22.7 20.7 16.7 15.5 6.3 57.8 0.0 9.2 32.0 0.2
Internal Link Dist (m) 184.5 167.5 150.7 256.0
Turn Bay Length (m) 30.0 35.0 45.0 50.0 45.0 100.0 90.0
Base Capacity (vph) 367 499 350 510 548 629 2181 978 552 2268 1020
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.22 0.20 0.17 0.09 0.32 0.05 0.29 0.03 0.14 0.23 0.03

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 85
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.48
Intersection Signal Delay: 13.8 Intersection LOS: B
Intersection Capacity Utilization 63.6% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     3: Greenbank  & Wessex/Berrigan



7: Greenbank  & Highbury Park 35 Highbury Park Drive
SUN Peak 2025 Background Traffic Volumes

Rochelle Fortier, Novatech Synchro 10 Report

Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 98 26 861 33 54 603
Future Volume (vph) 98 26 861 33 54 603
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800
Storage Length (m) 0.0 50.0 0.0 60.0
Storage Lanes 1 1 0 1
Taper Length (m) 30.0 30.0
Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 0.95
Ped Bike Factor 1.00 0.98 1.00 1.00
Frt 0.850 0.994
Flt Protected 0.950 0.950
Satd. Flow (prot) 1695 1517 3366 0 1695 3390
Flt Permitted 0.950 0.304
Satd. Flow (perm) 1689 1493 3366 0 541 3390
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 26 7
Link Speed (k/h) 40 60 60
Link Distance (m) 168.4 280.0 221.4
Travel Time (s) 15.2 16.8 13.3
Confl. Peds. (#/hr) 3 3 4 4
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 98 26 861 33 54 603
Shared Lane Traffic (%)
Lane Group Flow (vph) 98 26 894 0 54 603
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Right Left Left
Median Width(m) 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 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
Turning Speed (k/h) 24 14 14 24
Number of Detectors 1 1 2 1 2
Detector Template Left Right Thru Left Thru
Leading Detector (m) 6.1 6.1 30.5 6.1 30.5
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 6.1 6.1 1.8 6.1 1.8
Detector 1 Type 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
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 28.7 28.7
Detector 2 Size(m) 1.8 1.8
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type Perm Perm NA Perm NA
Protected Phases 2 6
Permitted Phases 8 8 6
Detector Phase 8 8 2 6 6
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0
Minimum Split (s) 34.2 34.2 36.0 36.0 36.0
Total Split (s) 34.2 34.2 75.8 75.8 75.8
Total Split (%) 31.1% 31.1% 68.9% 68.9% 68.9%
Maximum Green (s) 27.0 27.0 69.8 69.8 69.8
Yellow Time (s) 3.0 3.0 3.7 3.7 3.7
All-Red Time (s) 4.2 4.2 2.3 2.3 2.3
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0



7: Greenbank  & Highbury Park 35 Highbury Park Drive
SUN Peak 2025 Background Traffic Volumes

Rochelle Fortier, Novatech Synchro 10 Report

Lane Group WBL WBR NBT NBR SBL SBT
Total Lost Time (s) 7.2 7.2 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None None C-Max C-Max C-Max
Walk Time (s) 7.0 7.0 18.0 18.0 18.0
Flash Dont Walk (s) 20.0 20.0 12.0 12.0 12.0
Pedestrian Calls (#/hr) 3 3 4 0 0
Act Effct Green (s) 14.5 14.5 82.3 82.3 82.3
Actuated g/C Ratio 0.13 0.13 0.75 0.75 0.75
v/c Ratio 0.44 0.12 0.35 0.13 0.24
Control Delay 48.6 14.1 4.0 6.4 5.2
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 48.6 14.1 4.0 6.4 5.2
LOS D B A A A
Approach Delay 41.4 4.0 5.3
Approach LOS D A A
90th %ile Green (s) 27.0 27.0 69.8 69.8 69.8
90th %ile Term Code Ped Ped Coord Coord Coord
70th %ile Green (s) 13.6 13.6 83.2 83.2 83.2
70th %ile Term Code Gap Gap Coord Coord Coord
50th %ile Green (s) 11.7 11.7 85.1 85.1 85.1
50th %ile Term Code Gap Gap Coord Coord Coord
30th %ile Green (s) 10.0 10.0 86.8 86.8 86.8
30th %ile Term Code Min Min Coord Coord Coord
10th %ile Green (s) 10.0 10.0 86.8 86.8 86.8
10th %ile Term Code Min Min Coord Coord Coord
Stops (vph) 86 9 175 16 176
Fuel Used(l) 8 1 30 2 20
CO Emissions (g/hr) 148 23 561 34 366
NOx Emissions (g/hr) 29 4 108 7 71
VOC Emissions (g/hr) 34 5 129 8 84
Dilemma Vehicles (#) 0 0 14 0 27
Queue Length 50th (m) 20.3 0.0 14.5 2.4 15.3
Queue Length 95th (m) 31.1 6.9 27.2 10.1 36.6
Internal Link Dist (m) 144.4 256.0 197.4
Turn Bay Length (m) 50.0 60.0
Base Capacity (vph) 414 386 2521 404 2537
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.24 0.07 0.35 0.13 0.24

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBTL, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.44
Intersection Signal Delay: 7.3 Intersection LOS: A
Intersection Capacity Utilization 60.3% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     7: Greenbank  & Highbury Park



3: Greenbank  & Wessex/Berrigan 35 Highbury Park Drive
SAT Peak 2019 Total Traffic Volumes

Rochelle Fortier, Novatech Synchro 10 Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 103 85 64 97 78 218 74 963 91 213 994 81
Future Volume (vph) 103 85 64 97 78 218 74 963 91 213 994 81
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Storage Length (m) 30.0 0.0 35.0 45.0 50.0 45.0 100.0 90.0
Storage Lanes 1 0 1 1 1 1 1 1
Taper Length (m) 30.0 30.0 30.0 30.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Ped Bike Factor 0.99 0.99 0.99 0.98 1.00 0.96 1.00 0.97
Frt 0.936 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1695 1654 0 1695 1784 1517 1695 3390 1517 1695 3390 1517
Flt Permitted 0.706 0.597 0.255 0.238
Satd. Flow (perm) 1247 1654 0 1056 1784 1481 454 3390 1462 423 3390 1473
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 31 214 95 95
Link Speed (k/h) 40 40 60 60
Link Distance (m) 208.5 191.5 174.7 280.0
Travel Time (s) 18.8 17.2 10.5 16.8
Confl. Peds. (#/hr) 10 9 9 10 4 7 7 4
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
Adj. Flow (vph) 103 85 64 97 78 218 74 963 91 213 994 81
Shared Lane Traffic (%)
Lane Group Flow (vph) 103 149 0 97 78 218 74 963 91 213 994 81
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 1 2 1 1 2 1
Detector Template Left Thru Left Thru Right Left Thru Right Left Thru Right
Leading Detector (m) 6.1 30.5 6.1 30.5 6.1 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 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 0.0
Detector 1 Size(m) 6.1 1.8 6.1 1.8 6.1 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 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 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 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 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 pm+pt NA Perm pm+pt NA Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 8 2 2 6 6
Detector Phase 4 4 8 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0 5.0 10.0 10.0 5.0 10.0 10.0
Minimum Split (s) 38.5 38.5 38.5 38.5 38.5 10.9 31.9 31.9 10.9 31.9 31.9
Total Split (s) 39.0 39.0 39.0 39.0 39.0 15.0 66.0 66.0 15.0 66.0 66.0
Total Split (%) 32.5% 32.5% 32.5% 32.5% 32.5% 12.5% 55.0% 55.0% 12.5% 55.0% 55.0%
Maximum Green (s) 31.5 31.5 31.5 31.5 31.5 9.1 60.1 60.1 9.1 60.1 60.1
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.7 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 4.5 4.5 4.5 4.5 4.5 2.2 2.2 2.2 2.2 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0



3: Greenbank  & Wessex/Berrigan 35 Highbury Park Drive
SAT Peak 2019 Total Traffic Volumes

Rochelle Fortier, Novatech Synchro 10 Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Lost Time (s) 7.5 7.5 7.5 7.5 7.5 5.9 5.9 5.9 5.9 5.9 5.9
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? 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 3.0
Recall Mode None None None None None None C-Max C-Max None C-Max C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 24.0 24.0 24.0 24.0 24.0 19.0 19.0 19.0 19.0
Pedestrian Calls (#/hr) 9 9 10 10 10 7 7 4 4
Act Effct Green (s) 17.6 17.6 17.6 17.6 17.6 81.0 73.9 73.9 86.1 78.3 78.3
Actuated g/C Ratio 0.15 0.15 0.15 0.15 0.15 0.68 0.62 0.62 0.72 0.65 0.65
v/c Ratio 0.56 0.55 0.63 0.30 0.55 0.20 0.46 0.10 0.53 0.45 0.08
Control Delay 57.6 43.6 63.9 46.0 10.9 7.2 14.6 2.9 14.7 9.8 1.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 57.6 43.6 63.9 46.0 10.9 7.2 14.6 2.9 14.7 9.8 1.1
LOS E D E D B A B A B A A
Approach Delay 49.3 30.9 13.2 10.1
Approach LOS D C B B
90th %ile Green (s) 31.0 31.0 31.0 31.0 31.0 9.3 60.1 60.1 9.6 60.4 60.4
90th %ile Term Code Ped Ped Ped Ped Ped Gap Coord Coord Max Coord Coord
70th %ile Green (s) 19.2 19.2 19.2 19.2 19.2 7.5 70.3 70.3 11.2 74.0 74.0
70th %ile Term Code Hold Hold Gap Gap Gap Gap Coord Coord Gap Coord Coord
50th %ile Green (s) 15.4 15.4 15.4 15.4 15.4 6.8 75.7 75.7 9.6 78.5 78.5
50th %ile Term Code Hold Hold Gap Gap Gap Gap Coord Coord Gap Coord Coord
30th %ile Green (s) 12.5 12.5 12.5 12.5 12.5 6.2 79.8 79.8 8.4 82.0 82.0
30th %ile Term Code Gap Gap Gap Gap Gap Gap Coord Coord Gap Coord Coord
10th %ile Green (s) 10.0 10.0 10.0 10.0 10.0 0.0 83.6 83.6 7.1 96.6 96.6
10th %ile Term Code Min Min Min Min Min Skip Coord Coord Gap Coord Coord
Stops (vph) 92 105 88 67 28 24 510 8 91 319 3
Fuel Used(l) 8 10 8 5 7 2 42 2 11 42 2
CO Emissions (g/hr) 152 182 149 99 124 43 780 34 196 781 40
NOx Emissions (g/hr) 29 35 29 19 24 8 150 7 38 151 8
VOC Emissions (g/hr) 35 42 34 23 29 10 180 8 45 180 9
Dilemma Vehicles (#) 0 0 0 0 0 0 40 0 0 39 0
Queue Length 50th (m) 23.4 26.6 22.2 17.0 0.9 3.7 57.2 0.0 10.8 45.3 0.0
Queue Length 95th (m) 35.7 40.8 34.8 27.0 19.3 12.1 100.1 7.6 37.0 53.0 2.6
Internal Link Dist (m) 184.5 167.5 150.7 256.0
Turn Bay Length (m) 30.0 35.0 45.0 50.0 45.0 100.0 90.0
Base Capacity (vph) 327 457 277 468 546 408 2087 936 406 2211 994
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.31 0.33 0.35 0.17 0.40 0.18 0.46 0.10 0.52 0.45 0.08

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 1 (1%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 85
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.63
Intersection Signal Delay: 17.1 Intersection LOS: B
Intersection Capacity Utilization 84.8% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     3: Greenbank  & Wessex/Berrigan



7: Greenbank  & Highbury Park 35 Highbury Park Drive
SAT Peak 2019 Total Traffic Volumes

Rochelle Fortier, Novatech Synchro 10 Report

Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 92 146 1195 90 151 1201
Future Volume (vph) 92 146 1195 90 151 1201
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800
Storage Length (m) 0.0 50.0 0.0 60.0
Storage Lanes 1 1 0 1
Taper Length (m) 30.0 30.0
Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 0.95
Ped Bike Factor 1.00 0.98 1.00 1.00
Frt 0.850 0.989
Flt Protected 0.950 0.950
Satd. Flow (prot) 1695 1517 3346 0 1695 3390
Flt Permitted 0.950 0.191
Satd. Flow (perm) 1688 1493 3346 0 340 3390
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 99 14
Link Speed (k/h) 40 60 60
Link Distance (m) 168.4 280.0 221.4
Travel Time (s) 15.2 16.8 13.3
Confl. Peds. (#/hr) 3 3 4 4
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 92 146 1195 90 151 1201
Shared Lane Traffic (%)
Lane Group Flow (vph) 92 146 1285 0 151 1201
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Right Left Left
Median Width(m) 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 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
Turning Speed (k/h) 24 14 14 24
Number of Detectors 1 1 2 1 2
Detector Template Left Right Thru Left Thru
Leading Detector (m) 6.1 6.1 30.5 6.1 30.5
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 6.1 6.1 1.8 6.1 1.8
Detector 1 Type 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
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 28.7 28.7
Detector 2 Size(m) 1.8 1.8
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type Perm Perm NA Perm NA
Protected Phases 2 6
Permitted Phases 8 8 6
Detector Phase 8 8 2 6 6
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0
Minimum Split (s) 34.2 34.2 36.0 36.0 36.0
Total Split (s) 34.2 34.2 85.8 85.8 85.8
Total Split (%) 28.5% 28.5% 71.5% 71.5% 71.5%
Maximum Green (s) 27.0 27.0 79.8 79.8 79.8
Yellow Time (s) 3.0 3.0 3.7 3.7 3.7
All-Red Time (s) 4.2 4.2 2.3 2.3 2.3
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0



7: Greenbank  & Highbury Park 35 Highbury Park Drive
SAT Peak 2019 Total Traffic Volumes

Rochelle Fortier, Novatech Synchro 10 Report

Lane Group WBL WBR NBT NBR SBL SBT
Total Lost Time (s) 7.2 7.2 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None None C-Max C-Max C-Max
Walk Time (s) 7.0 7.0 18.0 18.0 18.0
Flash Dont Walk (s) 20.0 20.0 12.0 12.0 12.0
Pedestrian Calls (#/hr) 3 3 4 0 0
Act Effct Green (s) 14.5 14.5 92.3 92.3 92.3
Actuated g/C Ratio 0.12 0.12 0.77 0.77 0.77
v/c Ratio 0.45 0.54 0.50 0.58 0.46
Control Delay 54.3 24.7 3.9 19.3 6.4
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 54.3 24.7 3.9 19.3 6.4
LOS D C A B A
Approach Delay 36.1 3.9 7.8
Approach LOS D A A
90th %ile Green (s) 27.0 27.0 79.8 79.8 79.8
90th %ile Term Code Ped Ped Coord Coord Coord
70th %ile Green (s) 13.8 13.8 93.0 93.0 93.0
70th %ile Term Code Gap Gap Coord Coord Coord
50th %ile Green (s) 11.9 11.9 94.9 94.9 94.9
50th %ile Term Code Gap Gap Coord Coord Coord
30th %ile Green (s) 10.0 10.0 96.8 96.8 96.8
30th %ile Term Code Min Min Coord Coord Coord
10th %ile Green (s) 10.0 10.0 96.8 96.8 96.8
10th %ile Term Code Min Min Coord Coord Coord
Stops (vph) 82 50 209 78 410
Fuel Used(l) 7 6 42 8 42
CO Emissions (g/hr) 124 113 779 142 785
NOx Emissions (g/hr) 24 22 150 27 152
VOC Emissions (g/hr) 29 26 180 33 181
Dilemma Vehicles (#) 0 0 9 0 50
Queue Length 50th (m) 21.0 10.5 19.8 11.0 39.5
Queue Length 95th (m) 32.5 27.0 33.7 #60.2 86.4
Internal Link Dist (m) 144.4 256.0 197.4
Turn Bay Length (m) 50.0 60.0
Base Capacity (vph) 379 412 2575 261 2606
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.24 0.35 0.50 0.58 0.46

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.58
Intersection Signal Delay: 8.4 Intersection LOS: A
Intersection Capacity Utilization 72.4% ICU Level of Service C
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     7: Greenbank  & Highbury Park



8: Highbury Park & Access 35 Highbury Park Drive
SAT Peak 2019 Total Traffic Volumes

Rochelle Fortier, Novatech Synchro 10 Report

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 34 197 196 5 4 28
Future Volume (Veh/h) 34 197 196 5 4 28
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) 34 197 196 5 4 28
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 168
pX, platoon unblocked
vC, conflicting volume 201 464 198
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 201 464 198
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 98 99 97
cM capacity (veh/h) 1371 543 843

Direction, Lane # EB 1 WB 1 SB 1
Volume Total 231 201 32
Volume Left 34 0 4
Volume Right 0 5 28
cSH 1371 1700 788
Volume to Capacity 0.02 0.12 0.04
Queue Length 95th (m) 0.6 0.0 1.0
Control Delay (s) 1.3 0.0 9.8
Lane LOS A A
Approach Delay (s) 1.3 0.0 9.8
Approach LOS A

Intersection Summary
Average Delay 1.3
Intersection Capacity Utilization 37.5% ICU Level of Service A
Analysis Period (min) 15



3: Greenbank  & Wessex/Berrigan 35 Highbury Park Drive
SUN Arrival Peak 2020 Total Traffic Volumes

Rochelle Fortier, Novatech Synchro 10 Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 98 53 49 57 44 162 30 629 28 71 480 39
Future Volume (vph) 98 53 49 57 44 162 30 629 28 71 480 39
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Storage Length (m) 30.0 0.0 35.0 45.0 50.0 45.0 100.0 90.0
Storage Lanes 1 0 1 1 1 1 1 1
Taper Length (m) 30.0 30.0 30.0 30.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Ped Bike Factor 0.99 0.99 0.99 1.00 0.97 0.99 0.97
Frt 0.928 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1695 1639 0 1695 1784 1517 1695 3390 1517 1695 3390 1517
Flt Permitted 0.728 0.691 0.478 0.384
Satd. Flow (perm) 1286 1639 0 1223 1784 1517 849 3390 1464 682 3390 1474
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 42 162 103 103
Link Speed (k/h) 40 40 60 60
Link Distance (m) 208.5 191.5 174.7 280.0
Travel Time (s) 18.8 17.2 10.5 16.8
Confl. Peds. (#/hr) 10 9 9 4 7 7 4
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
Adj. Flow (vph) 98 53 49 57 44 162 30 629 28 71 480 39
Shared Lane Traffic (%)
Lane Group Flow (vph) 98 102 0 57 44 162 30 629 28 71 480 39
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 1 2 1 1 2 1
Detector Template Left Thru Left Thru Right Left Thru Right Left Thru Right
Leading Detector (m) 6.1 30.5 6.1 30.5 6.1 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 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 0.0
Detector 1 Size(m) 6.1 1.8 6.1 1.8 6.1 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 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 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 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 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 pm+pt NA Perm pm+pt NA Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 8 2 2 6 6
Detector Phase 4 4 8 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0 5.0 10.0 10.0 5.0 10.0 10.0
Minimum Split (s) 38.5 38.5 38.5 38.5 38.5 10.9 31.9 31.9 10.9 31.9 31.9
Total Split (s) 39.0 39.0 39.0 39.0 39.0 13.0 58.0 58.0 13.0 58.0 58.0
Total Split (%) 35.5% 35.5% 35.5% 35.5% 35.5% 11.8% 52.7% 52.7% 11.8% 52.7% 52.7%
Maximum Green (s) 31.5 31.5 31.5 31.5 31.5 7.1 52.1 52.1 7.1 52.1 52.1
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.7 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 4.5 4.5 4.5 4.5 4.5 2.2 2.2 2.2 2.2 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0



3: Greenbank  & Wessex/Berrigan 35 Highbury Park Drive
SUN Arrival Peak 2020 Total Traffic Volumes

Rochelle Fortier, Novatech Synchro 10 Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Lost Time (s) 7.5 7.5 7.5 7.5 7.5 5.9 5.9 5.9 5.9 5.9 5.9
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? 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 3.0
Recall Mode None None None None None None C-Max C-Max None C-Max C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 24.0 24.0 24.0 24.0 24.0 19.0 19.0 19.0 19.0
Pedestrian Calls (#/hr) 9 9 10 10 10 7 7 4 4
Act Effct Green (s) 16.4 16.4 16.4 16.4 16.4 75.0 69.9 69.9 77.0 72.7 72.7
Actuated g/C Ratio 0.15 0.15 0.15 0.15 0.15 0.68 0.64 0.64 0.70 0.66 0.66
v/c Ratio 0.51 0.36 0.31 0.17 0.45 0.05 0.29 0.03 0.13 0.21 0.04
Control Delay 50.4 27.0 43.3 38.7 9.3 6.5 11.3 0.1 5.3 7.7 0.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 50.4 27.0 43.3 38.7 9.3 6.5 11.3 0.1 5.3 7.7 0.2
LOS D C D D A A B A A A A
Approach Delay 38.5 21.6 10.6 6.9
Approach LOS D C B A
90th %ile Green (s) 31.0 31.0 31.0 31.0 31.0 7.4 52.1 52.1 7.6 52.3 52.3
90th %ile Term Code Ped Ped Ped Ped Ped Gap Coord Coord Max Coord Coord
70th %ile Green (s) 16.3 16.3 16.3 16.3 16.3 6.3 67.2 67.2 7.2 68.1 68.1
70th %ile Term Code Gap Gap Hold Hold Hold Gap Coord Coord Gap Coord Coord
50th %ile Green (s) 13.7 13.7 13.7 13.7 13.7 5.9 70.4 70.4 6.6 71.1 71.1
50th %ile Term Code Gap Gap Hold Hold Hold Gap Coord Coord Gap Coord Coord
30th %ile Green (s) 11.2 11.2 11.2 11.2 11.2 0.0 73.4 73.4 6.1 85.4 85.4
30th %ile Term Code Gap Gap Hold Hold Hold Skip Coord Coord Gap Coord Coord
10th %ile Green (s) 10.0 10.0 10.0 10.0 10.0 0.0 86.6 86.6 0.0 86.6 86.6
10th %ile Term Code Min Min Min Min Min Skip Coord Coord Skip Coord Coord
Stops (vph) 85 53 47 37 22 12 283 0 18 154 0
Fuel Used(l) 7 5 4 3 5 1 24 0 3 19 1
CO Emissions (g/hr) 134 95 69 51 89 18 449 8 48 362 18
NOx Emissions (g/hr) 26 18 13 10 17 4 87 2 9 70 3
VOC Emissions (g/hr) 31 22 16 12 20 4 104 2 11 84 4
Dilemma Vehicles (#) 0 0 0 0 0 0 29 0 0 18 0
Queue Length 50th (m) 20.2 11.9 11.4 8.6 0.0 1.4 28.8 0.0 2.7 15.2 0.0
Queue Length 95th (m) 30.6 22.7 19.6 15.5 15.1 6.3 58.3 0.0 8.3 31.8 0.3
Internal Link Dist (m) 184.5 167.5 150.7 256.0
Turn Bay Length (m) 30.0 35.0 45.0 50.0 45.0 100.0 90.0
Base Capacity (vph) 368 499 350 510 550 639 2155 968 544 2240 1009
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.27 0.20 0.16 0.09 0.29 0.05 0.29 0.03 0.13 0.21 0.04

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 85
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.51
Intersection Signal Delay: 14.2 Intersection LOS: B
Intersection Capacity Utilization 58.0% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     3: Greenbank  & Wessex/Berrigan



7: Greenbank  & Highbury Park 35 Highbury Park Drive
SUN Arrival Peak 2020 Total Traffic Volumes

Rochelle Fortier, Novatech Synchro 10 Report

Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 115 49 773 117 125 540
Future Volume (vph) 115 49 773 117 125 540
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800
Storage Length (m) 0.0 50.0 0.0 60.0
Storage Lanes 1 1 0 1
Taper Length (m) 30.0 30.0
Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 0.95
Ped Bike Factor 1.00 0.98 1.00 1.00
Frt 0.850 0.980
Flt Protected 0.950 0.950
Satd. Flow (prot) 1695 1517 3311 0 1695 3390
Flt Permitted 0.950 0.304
Satd. Flow (perm) 1689 1493 3311 0 541 3390
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 49 30
Link Speed (k/h) 40 60 60
Link Distance (m) 168.4 280.0 221.4
Travel Time (s) 15.2 16.8 13.3
Confl. Peds. (#/hr) 3 3 4 4
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 115 49 773 117 125 540
Shared Lane Traffic (%)
Lane Group Flow (vph) 115 49 890 0 125 540
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Right Left Left
Median Width(m) 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 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
Turning Speed (k/h) 24 14 14 24
Number of Detectors 1 1 2 1 2
Detector Template Left Right Thru Left Thru
Leading Detector (m) 6.1 6.1 30.5 6.1 30.5
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 6.1 6.1 1.8 6.1 1.8
Detector 1 Type 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
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 28.7 28.7
Detector 2 Size(m) 1.8 1.8
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type Perm Perm NA Perm NA
Protected Phases 2 6
Permitted Phases 8 8 6
Detector Phase 8 8 2 6 6
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0
Minimum Split (s) 34.2 34.2 36.0 36.0 36.0
Total Split (s) 34.2 34.2 75.8 75.8 75.8
Total Split (%) 31.1% 31.1% 68.9% 68.9% 68.9%
Maximum Green (s) 27.0 27.0 69.8 69.8 69.8
Yellow Time (s) 3.0 3.0 3.7 3.7 3.7
All-Red Time (s) 4.2 4.2 2.3 2.3 2.3
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0



7: Greenbank  & Highbury Park 35 Highbury Park Drive
SUN Arrival Peak 2020 Total Traffic Volumes

Rochelle Fortier, Novatech Synchro 10 Report

Lane Group WBL WBR NBT NBR SBL SBT
Total Lost Time (s) 7.2 7.2 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None None C-Max C-Max C-Max
Walk Time (s) 7.0 7.0 18.0 18.0 18.0
Flash Dont Walk (s) 20.0 20.0 12.0 12.0 12.0
Pedestrian Calls (#/hr) 3 3 4 0 0
Act Effct Green (s) 15.1 15.1 81.7 81.7 81.7
Actuated g/C Ratio 0.14 0.14 0.74 0.74 0.74
v/c Ratio 0.50 0.20 0.36 0.31 0.21
Control Delay 49.8 12.0 4.3 8.7 5.3
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 49.8 12.0 4.3 8.7 5.3
LOS D B A A A
Approach Delay 38.5 4.3 5.9
Approach LOS D A A
90th %ile Green (s) 27.0 27.0 69.8 69.8 69.8
90th %ile Term Code Ped Ped Coord Coord Coord
70th %ile Green (s) 14.9 14.9 81.9 81.9 81.9
70th %ile Term Code Gap Gap Coord Coord Coord
50th %ile Green (s) 12.8 12.8 84.0 84.0 84.0
50th %ile Term Code Gap Gap Coord Coord Coord
30th %ile Green (s) 10.7 10.7 86.1 86.1 86.1
30th %ile Term Code Gap Gap Coord Coord Coord
10th %ile Green (s) 10.0 10.0 86.8 86.8 86.8
10th %ile Term Code Min Min Coord Coord Coord
Stops (vph) 101 12 179 46 158
Fuel Used(l) 8 2 30 5 18
CO Emissions (g/hr) 147 28 565 88 329
NOx Emissions (g/hr) 28 5 109 17 63
VOC Emissions (g/hr) 34 6 130 20 76
Dilemma Vehicles (#) 0 0 13 0 25
Queue Length 50th (m) 23.8 0.0 15.6 6.9 14.3
Queue Length 95th (m) 35.6 9.3 27.2 24.2 32.5
Internal Link Dist (m) 144.4 256.0 197.4
Turn Bay Length (m) 50.0 60.0
Base Capacity (vph) 414 403 2467 401 2518
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.28 0.12 0.36 0.31 0.21

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBTL, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.50
Intersection Signal Delay: 8.2 Intersection LOS: A
Intersection Capacity Utilization 60.6% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     7: Greenbank  & Highbury Park



8: Highbury Park & Access 35 Highbury Park Drive
SUN Arrival Peak 2020 Total Traffic Volumes

Rochelle Fortier, Novatech Synchro 10 Report

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 162 70 103 28 7 49
Future Volume (Veh/h) 162 70 103 28 7 49
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) 162 70 103 28 7 49
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 168
pX, platoon unblocked
vC, conflicting volume 131 511 117
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 131 511 117
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 89 98 95
cM capacity (veh/h) 1454 464 935

Direction, Lane # EB 1 WB 1 SB 1
Volume Total 232 131 56
Volume Left 162 0 7
Volume Right 0 28 49
cSH 1454 1700 830
Volume to Capacity 0.11 0.08 0.07
Queue Length 95th (m) 2.9 0.0 1.6
Control Delay (s) 5.7 0.0 9.7
Lane LOS A A
Approach Delay (s) 5.7 0.0 9.7
Approach LOS A

Intersection Summary
Average Delay 4.5
Intersection Capacity Utilization 34.5% ICU Level of Service A
Analysis Period (min) 15



3: Greenbank  & Wessex/Berrigan 35 Highbury Park Drive
SUN Departure Pe 2020 Total Traffic Volumes

Rochelle Fortier, Novatech Synchro 10 Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 84 53 49 57 44 162 30 582 28 71 527 53
Future Volume (vph) 84 53 49 57 44 162 30 582 28 71 527 53
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Storage Length (m) 30.0 0.0 35.0 45.0 50.0 45.0 100.0 90.0
Storage Lanes 1 0 1 1 1 1 1 1
Taper Length (m) 30.0 30.0 30.0 30.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Ped Bike Factor 0.99 0.99 0.99 1.00 0.97 0.99 0.97
Frt 0.928 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1695 1639 0 1695 1784 1517 1695 3390 1517 1695 3390 1517
Flt Permitted 0.728 0.691 0.456 0.408
Satd. Flow (perm) 1286 1639 0 1223 1784 1517 811 3390 1464 724 3390 1474
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 42 162 103 103
Link Speed (k/h) 40 40 60 60
Link Distance (m) 208.5 191.5 174.7 280.0
Travel Time (s) 18.8 17.2 10.5 16.8
Confl. Peds. (#/hr) 10 9 9 4 7 7 4
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
Adj. Flow (vph) 84 53 49 57 44 162 30 582 28 71 527 53
Shared Lane Traffic (%)
Lane Group Flow (vph) 84 102 0 57 44 162 30 582 28 71 527 53
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 1 2 1 1 2 1
Detector Template Left Thru Left Thru Right Left Thru Right Left Thru Right
Leading Detector (m) 6.1 30.5 6.1 30.5 6.1 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 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 0.0
Detector 1 Size(m) 6.1 1.8 6.1 1.8 6.1 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 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 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 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 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 pm+pt NA Perm pm+pt NA Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 8 2 2 6 6
Detector Phase 4 4 8 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0 5.0 10.0 10.0 5.0 10.0 10.0
Minimum Split (s) 38.5 38.5 38.5 38.5 38.5 10.9 31.9 31.9 10.9 31.9 31.9
Total Split (s) 39.0 39.0 39.0 39.0 39.0 13.0 58.0 58.0 13.0 58.0 58.0
Total Split (%) 35.5% 35.5% 35.5% 35.5% 35.5% 11.8% 52.7% 52.7% 11.8% 52.7% 52.7%
Maximum Green (s) 31.5 31.5 31.5 31.5 31.5 7.1 52.1 52.1 7.1 52.1 52.1
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.7 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 4.5 4.5 4.5 4.5 4.5 2.2 2.2 2.2 2.2 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0



3: Greenbank  & Wessex/Berrigan 35 Highbury Park Drive
SUN Departure Pe 2020 Total Traffic Volumes

Rochelle Fortier, Novatech Synchro 10 Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Lost Time (s) 7.5 7.5 7.5 7.5 7.5 5.9 5.9 5.9 5.9 5.9 5.9
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? 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 3.0
Recall Mode None None None None None None C-Max C-Max None C-Max C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 24.0 24.0 24.0 24.0 24.0 19.0 19.0 19.0 19.0
Pedestrian Calls (#/hr) 9 9 10 10 10 7 7 4 4
Act Effct Green (s) 15.7 15.7 15.7 15.7 15.7 75.7 70.7 70.7 77.7 73.5 73.5
Actuated g/C Ratio 0.14 0.14 0.14 0.14 0.14 0.69 0.64 0.64 0.71 0.67 0.67
v/c Ratio 0.46 0.38 0.33 0.17 0.46 0.05 0.27 0.03 0.12 0.23 0.05
Control Delay 49.0 27.8 44.5 39.5 9.7 6.3 10.8 0.1 4.7 7.1 0.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 49.0 27.8 44.5 39.5 9.7 6.3 10.8 0.1 4.7 7.1 0.4
LOS D C D D A A B A A A A
Approach Delay 37.4 22.2 10.1 6.3
Approach LOS D C B A
90th %ile Green (s) 31.0 31.0 31.0 31.0 31.0 7.4 52.1 52.1 7.6 52.3 52.3
90th %ile Term Code Ped Ped Ped Ped Ped Gap Coord Coord Max Coord Coord
70th %ile Green (s) 14.9 14.9 14.9 14.9 14.9 6.2 68.7 68.7 7.1 69.6 69.6
70th %ile Term Code Gap Gap Hold Hold Hold Gap Coord Coord Gap Coord Coord
50th %ile Green (s) 12.5 12.5 12.5 12.5 12.5 5.9 71.6 71.6 6.6 72.3 72.3
50th %ile Term Code Gap Gap Hold Hold Hold Gap Coord Coord Gap Coord Coord
30th %ile Green (s) 10.1 10.1 10.1 10.1 10.1 0.0 74.5 74.5 6.1 86.5 86.5
30th %ile Term Code Gap Gap Hold Hold Hold Skip Coord Coord Gap Coord Coord
10th %ile Green (s) 10.0 10.0 10.0 10.0 10.0 0.0 86.6 86.6 0.0 86.6 86.6
10th %ile Term Code Min Min Min Min Min Skip Coord Coord Skip Coord Coord
Stops (vph) 73 53 47 37 22 11 253 0 16 158 1
Fuel Used(l) 6 5 4 3 5 1 22 0 3 21 1
CO Emissions (g/hr) 113 97 70 51 89 18 406 8 47 387 25
NOx Emissions (g/hr) 22 19 14 10 17 3 78 2 9 75 5
VOC Emissions (g/hr) 26 22 16 12 21 4 94 2 11 89 6
Dilemma Vehicles (#) 0 0 0 0 0 0 26 0 0 18 0
Queue Length 50th (m) 17.4 12.0 11.6 8.7 0.0 1.3 25.3 0.0 2.3 15.3 0.0
Queue Length 95th (m) 26.8 22.7 19.6 15.5 15.1 6.3 53.5 0.0 7.5 38.5 1.5
Internal Link Dist (m) 184.5 167.5 150.7 256.0
Turn Bay Length (m) 30.0 35.0 45.0 50.0 45.0 100.0 90.0
Base Capacity (vph) 368 499 350 510 550 621 2178 977 575 2263 1018
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.23 0.20 0.16 0.09 0.29 0.05 0.27 0.03 0.12 0.23 0.05

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 85
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.46
Intersection Signal Delay: 13.4 Intersection LOS: B
Intersection Capacity Utilization 58.0% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     3: Greenbank  & Wessex/Berrigan



7: Greenbank  & Highbury Park 35 Highbury Park Drive
SUN Departure Pe 2020 Total Traffic Volumes

Rochelle Fortier, Novatech Synchro 10 Report

Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 176 101 773 56 73 540
Future Volume (vph) 176 101 773 56 73 540
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800
Storage Length (m) 0.0 50.0 0.0 60.0
Storage Lanes 1 1 0 1
Taper Length (m) 30.0 30.0
Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 0.95
Ped Bike Factor 1.00 0.98 1.00 1.00
Frt 0.850 0.990
Flt Protected 0.950 0.950
Satd. Flow (prot) 1695 1517 3350 0 1695 3390
Flt Permitted 0.950 0.323
Satd. Flow (perm) 1689 1493 3350 0 575 3390
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 101 13
Link Speed (k/h) 40 60 60
Link Distance (m) 168.4 280.0 221.4
Travel Time (s) 15.2 16.8 13.3
Confl. Peds. (#/hr) 3 3 4 4
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 176 101 773 56 73 540
Shared Lane Traffic (%)
Lane Group Flow (vph) 176 101 829 0 73 540
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Right Left Left
Median Width(m) 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 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
Turning Speed (k/h) 24 14 14 24
Number of Detectors 1 1 2 1 2
Detector Template Left Right Thru Left Thru
Leading Detector (m) 6.1 6.1 30.5 6.1 30.5
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 6.1 6.1 1.8 6.1 1.8
Detector 1 Type 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
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 28.7 28.7
Detector 2 Size(m) 1.8 1.8
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type Perm Perm NA Perm NA
Protected Phases 2 6
Permitted Phases 8 8 6
Detector Phase 8 8 2 6 6
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0
Minimum Split (s) 34.2 34.2 36.0 36.0 36.0
Total Split (s) 34.2 34.2 75.8 75.8 75.8
Total Split (%) 31.1% 31.1% 68.9% 68.9% 68.9%
Maximum Green (s) 27.0 27.0 69.8 69.8 69.8
Yellow Time (s) 3.0 3.0 3.7 3.7 3.7
All-Red Time (s) 4.2 4.2 2.3 2.3 2.3
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0



7: Greenbank  & Highbury Park 35 Highbury Park Drive
SUN Departure Pe 2020 Total Traffic Volumes

Rochelle Fortier, Novatech Synchro 10 Report

Lane Group WBL WBR NBT NBR SBL SBT
Total Lost Time (s) 7.2 7.2 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None None C-Max C-Max C-Max
Walk Time (s) 7.0 7.0 18.0 18.0 18.0
Flash Dont Walk (s) 20.0 20.0 12.0 12.0 12.0
Pedestrian Calls (#/hr) 3 3 4 0 0
Act Effct Green (s) 17.5 17.5 79.3 79.3 79.3
Actuated g/C Ratio 0.16 0.16 0.72 0.72 0.72
v/c Ratio 0.65 0.31 0.34 0.18 0.22
Control Delay 54.0 9.6 4.7 7.6 6.0
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 54.0 9.6 4.7 7.6 6.0
LOS D A A A A
Approach Delay 37.8 4.7 6.2
Approach LOS D A A
90th %ile Green (s) 27.0 27.0 69.8 69.8 69.8
90th %ile Term Code Ped Ped Coord Coord Coord
70th %ile Green (s) 19.3 19.3 77.5 77.5 77.5
70th %ile Term Code Gap Gap Coord Coord Coord
50th %ile Green (s) 16.7 16.7 80.1 80.1 80.1
50th %ile Term Code Gap Gap Coord Coord Coord
30th %ile Green (s) 14.2 14.2 82.6 82.6 82.6
30th %ile Term Code Gap Gap Coord Coord Coord
10th %ile Green (s) 10.5 10.5 86.3 86.3 86.3
10th %ile Term Code Gap Gap Coord Coord Coord
Stops (vph) 160 17 172 24 172
Fuel Used(l) 13 3 29 3 18
CO Emissions (g/hr) 237 52 534 48 343
NOx Emissions (g/hr) 46 10 103 9 66
VOC Emissions (g/hr) 55 12 123 11 79
Dilemma Vehicles (#) 0 0 12 0 25
Queue Length 50th (m) 36.2 0.0 15.0 4.2 17.0
Queue Length 95th (m) 52.5 12.9 26.0 13.1 32.5
Internal Link Dist (m) 144.4 256.0 197.4
Turn Bay Length (m) 50.0 60.0
Base Capacity (vph) 414 442 2417 414 2442
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.43 0.23 0.34 0.18 0.22

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBTL, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.65
Intersection Signal Delay: 10.6 Intersection LOS: B
Intersection Capacity Utilization 60.8% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     7: Greenbank  & Highbury Park



8: Highbury Park & Access 35 Highbury Park Drive
SUN Departure Pe 2020 Total Traffic Volumes

Rochelle Fortier, Novatech Synchro 10 Report

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 49 70 103 7 28 162
Future Volume (Veh/h) 49 70 103 7 28 162
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) 49 70 103 7 28 162
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 168
pX, platoon unblocked
vC, conflicting volume 110 274 106
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 110 274 106
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 97 96 83
cM capacity (veh/h) 1480 691 948

Direction, Lane # EB 1 WB 1 SB 1
Volume Total 119 110 190
Volume Left 49 0 28
Volume Right 0 7 162
cSH 1480 1700 899
Volume to Capacity 0.03 0.06 0.21
Queue Length 95th (m) 0.8 0.0 6.1
Control Delay (s) 3.2 0.0 10.1
Lane LOS A B
Approach Delay (s) 3.2 0.0 10.1
Approach LOS B

Intersection Summary
Average Delay 5.5
Intersection Capacity Utilization 32.3% ICU Level of Service A
Analysis Period (min) 15



3: Greenbank  & Wessex/Berrigan 35 Highbury Park Drive
SAT Peak 2025 Total Traffic Volumes

Rochelle Fortier, Novatech Synchro 10 Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 103 85 64 104 84 235 74 1061 98 230 1096 81
Future Volume (vph) 103 85 64 104 84 235 74 1061 98 230 1096 81
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Storage Length (m) 30.0 0.0 35.0 45.0 50.0 45.0 100.0 90.0
Storage Lanes 1 0 1 1 1 1 1 1
Taper Length (m) 30.0 30.0 30.0 30.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Ped Bike Factor 0.99 0.99 0.99 0.98 1.00 0.96 1.00 0.97
Frt 0.936 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1695 1654 0 1695 1784 1517 1695 3390 1517 1695 3390 1517
Flt Permitted 0.702 0.599 0.225 0.199
Satd. Flow (perm) 1240 1654 0 1060 1784 1481 401 3390 1462 354 3390 1473
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 31 197 95 95
Link Speed (k/h) 40 40 60 60
Link Distance (m) 208.5 191.5 174.7 280.0
Travel Time (s) 18.8 17.2 10.5 16.8
Confl. Peds. (#/hr) 10 9 9 10 4 7 7 4
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
Adj. Flow (vph) 103 85 64 104 84 235 74 1061 98 230 1096 81
Shared Lane Traffic (%)
Lane Group Flow (vph) 103 149 0 104 84 235 74 1061 98 230 1096 81
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 1 2 1 1 2 1
Detector Template Left Thru Left Thru Right Left Thru Right Left Thru Right
Leading Detector (m) 6.1 30.5 6.1 30.5 6.1 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 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 0.0
Detector 1 Size(m) 6.1 1.8 6.1 1.8 6.1 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 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 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 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 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 pm+pt NA Perm pm+pt NA Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 8 2 2 6 6
Detector Phase 4 4 8 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0 5.0 10.0 10.0 5.0 10.0 10.0
Minimum Split (s) 38.5 38.5 38.5 38.5 38.5 10.9 31.9 31.9 10.9 31.9 31.9
Total Split (s) 39.0 39.0 39.0 39.0 39.0 15.0 66.0 66.0 15.0 66.0 66.0
Total Split (%) 32.5% 32.5% 32.5% 32.5% 32.5% 12.5% 55.0% 55.0% 12.5% 55.0% 55.0%
Maximum Green (s) 31.5 31.5 31.5 31.5 31.5 9.1 60.1 60.1 9.1 60.1 60.1
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.7 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 4.5 4.5 4.5 4.5 4.5 2.2 2.2 2.2 2.2 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0



3: Greenbank  & Wessex/Berrigan 35 Highbury Park Drive
SAT Peak 2025 Total Traffic Volumes

Rochelle Fortier, Novatech Synchro 10 Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Lost Time (s) 7.5 7.5 7.5 7.5 7.5 5.9 5.9 5.9 5.9 5.9 5.9
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? 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 3.0
Recall Mode None None None None None None C-Max C-Max None C-Max C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 24.0 24.0 24.0 24.0 24.0 19.0 19.0 19.0 19.0
Pedestrian Calls (#/hr) 9 9 10 10 10 7 7 4 4
Act Effct Green (s) 18.0 18.0 18.0 18.0 18.0 79.1 72.1 72.1 86.7 77.9 77.9
Actuated g/C Ratio 0.15 0.15 0.15 0.15 0.15 0.66 0.60 0.60 0.72 0.65 0.65
v/c Ratio 0.55 0.54 0.65 0.31 0.60 0.22 0.52 0.11 0.62 0.50 0.08
Control Delay 56.6 42.8 65.3 46.0 16.0 7.7 16.5 3.4 21.0 10.2 1.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 56.6 42.8 65.3 46.0 16.0 7.7 16.5 3.4 21.0 10.2 1.1
LOS E D E D B A B A C B A
Approach Delay 48.4 34.1 14.9 11.5
Approach LOS D C B B
90th %ile Green (s) 31.0 31.0 31.0 31.0 31.0 9.3 60.1 60.1 9.6 60.4 60.4
90th %ile Term Code Ped Ped Ped Ped Ped Gap Coord Coord Max Coord Coord
70th %ile Green (s) 20.0 20.0 20.0 20.0 20.0 7.5 66.7 66.7 14.0 73.2 73.2
70th %ile Term Code Hold Hold Gap Gap Gap Gap Coord Coord Gap Coord Coord
50th %ile Green (s) 16.1 16.1 16.1 16.1 16.1 6.8 73.4 73.4 11.2 77.8 77.8
50th %ile Term Code Hold Hold Gap Gap Gap Gap Coord Coord Gap Coord Coord
30th %ile Green (s) 13.1 13.1 13.1 13.1 13.1 6.2 77.8 77.8 9.8 81.4 81.4
30th %ile Term Code Hold Hold Gap Gap Gap Gap Coord Coord Gap Coord Coord
10th %ile Green (s) 10.0 10.0 10.0 10.0 10.0 0.0 82.3 82.3 8.4 96.6 96.6
10th %ile Term Code Min Min Min Min Min Skip Coord Coord Gap Coord Coord
Stops (vph) 92 105 95 71 49 26 610 10 115 353 3
Fuel Used(l) 8 10 9 6 8 2 49 2 13 47 2
CO Emissions (g/hr) 150 180 162 106 155 45 916 38 242 868 40
NOx Emissions (g/hr) 29 35 31 20 30 9 177 7 47 168 8
VOC Emissions (g/hr) 35 42 37 24 36 10 211 9 56 200 9
Dilemma Vehicles (#) 0 0 0 0 0 0 44 0 0 43 0
Queue Length 50th (m) 23.2 26.4 23.8 18.2 8.1 3.8 69.7 0.3 12.2 49.8 0.0
Queue Length 95th (m) 35.7 40.8 37.0 28.7 28.3 12.1 114.1 8.8 #54.1 57.5 2.6
Internal Link Dist (m) 184.5 167.5 150.7 256.0
Turn Bay Length (m) 30.0 35.0 45.0 50.0 45.0 100.0 90.0
Base Capacity (vph) 325 457 278 468 534 369 2035 915 375 2199 989
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.32 0.33 0.37 0.18 0.44 0.20 0.52 0.11 0.61 0.50 0.08

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 1 (1%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 85
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.65
Intersection Signal Delay: 18.4 Intersection LOS: B
Intersection Capacity Utilization 88.6% ICU Level of Service E
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     3: Greenbank  & Wessex/Berrigan



7: Greenbank  & Highbury Park 35 Highbury Park Drive
SAT Peak 2025 Total Traffic Volumes

Rochelle Fortier, Novatech Synchro 10 Report

Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 97 156 1320 95 161 1327
Future Volume (vph) 97 156 1320 95 161 1327
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800
Storage Length (m) 0.0 50.0 0.0 60.0
Storage Lanes 1 1 0 1
Taper Length (m) 30.0 30.0
Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 0.95
Ped Bike Factor 1.00 0.98 1.00 1.00
Frt 0.850 0.990
Flt Protected 0.950 0.950
Satd. Flow (prot) 1695 1517 3350 0 1695 3390
Flt Permitted 0.950 0.161
Satd. Flow (perm) 1688 1493 3350 0 287 3390
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 76 13
Link Speed (k/h) 40 60 60
Link Distance (m) 168.4 280.0 221.4
Travel Time (s) 15.2 16.8 13.3
Confl. Peds. (#/hr) 3 3 4 4
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 97 156 1320 95 161 1327
Shared Lane Traffic (%)
Lane Group Flow (vph) 97 156 1415 0 161 1327
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Right Left Left
Median Width(m) 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 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
Turning Speed (k/h) 24 14 14 24
Number of Detectors 1 1 2 1 2
Detector Template Left Right Thru Left Thru
Leading Detector (m) 6.1 6.1 30.5 6.1 30.5
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 6.1 6.1 1.8 6.1 1.8
Detector 1 Type 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
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 28.7 28.7
Detector 2 Size(m) 1.8 1.8
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type Perm Perm NA Perm NA
Protected Phases 2 6
Permitted Phases 8 8 6
Detector Phase 8 8 2 6 6
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0
Minimum Split (s) 34.2 34.2 36.0 36.0 36.0
Total Split (s) 34.2 34.2 85.8 85.8 85.8
Total Split (%) 28.5% 28.5% 71.5% 71.5% 71.5%
Maximum Green (s) 27.0 27.0 79.8 79.8 79.8
Yellow Time (s) 3.0 3.0 3.7 3.7 3.7
All-Red Time (s) 4.2 4.2 2.3 2.3 2.3
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0



7: Greenbank  & Highbury Park 35 Highbury Park Drive
SAT Peak 2025 Total Traffic Volumes

Rochelle Fortier, Novatech Synchro 10 Report

Lane Group WBL WBR NBT NBR SBL SBT
Total Lost Time (s) 7.2 7.2 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None None C-Max C-Max C-Max
Walk Time (s) 7.0 7.0 18.0 18.0 18.0
Flash Dont Walk (s) 20.0 20.0 12.0 12.0 12.0
Pedestrian Calls (#/hr) 3 3 4 0 0
Act Effct Green (s) 14.9 14.9 91.9 91.9 91.9
Actuated g/C Ratio 0.12 0.12 0.77 0.77 0.77
v/c Ratio 0.46 0.62 0.55 0.74 0.51
Control Delay 54.3 35.4 4.4 33.3 7.0
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 54.3 35.4 4.4 33.3 7.0
LOS D D A C A
Approach Delay 42.7 4.4 9.9
Approach LOS D A A
90th %ile Green (s) 27.0 27.0 79.8 79.8 79.8
90th %ile Term Code Ped Ped Coord Coord Coord
70th %ile Green (s) 15.1 15.1 91.7 91.7 91.7
70th %ile Term Code Gap Gap Coord Coord Coord
50th %ile Green (s) 12.2 12.2 94.6 94.6 94.6
50th %ile Term Code Gap Gap Coord Coord Coord
30th %ile Green (s) 10.2 10.2 96.6 96.6 96.6
30th %ile Term Code Gap Gap Coord Coord Coord
10th %ile Green (s) 10.0 10.0 96.8 96.8 96.8
10th %ile Term Code Min Min Coord Coord Coord
Stops (vph) 87 76 244 88 490
Fuel Used(l) 7 8 47 10 49
CO Emissions (g/hr) 131 151 875 187 903
NOx Emissions (g/hr) 25 29 169 36 174
VOC Emissions (g/hr) 30 35 202 43 208
Dilemma Vehicles (#) 0 0 9 0 55
Queue Length 50th (m) 22.1 18.2 24.6 15.0 47.1
Queue Length 95th (m) 34.0 35.3 38.1 #74.8 101.1
Internal Link Dist (m) 144.4 256.0 197.4
Turn Bay Length (m) 50.0 60.0
Base Capacity (vph) 379 394 2568 219 2596
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.26 0.40 0.55 0.74 0.51

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBTL, Start of Green
Natural Cycle: 120
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.74
Intersection Signal Delay: 10.0 Intersection LOS: B
Intersection Capacity Utilization 76.8% 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.

Splits and Phases:     7: Greenbank  & Highbury Park



8: Highbury Park & Access 35 Highbury Park Drive
SAT Peak 2025 Total Traffic Volumes

Rochelle Fortier, Novatech Synchro 10 Report

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 34 212 211 5 4 28
Future Volume (Veh/h) 34 212 211 5 4 28
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) 34 212 211 5 4 28
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 168
pX, platoon unblocked
vC, conflicting volume 216 494 214
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 216 494 214
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 97 99 97
cM capacity (veh/h) 1354 522 827

Direction, Lane # EB 1 WB 1 SB 1
Volume Total 246 216 32
Volume Left 34 0 4
Volume Right 0 5 28
cSH 1354 1700 770
Volume to Capacity 0.03 0.13 0.04
Queue Length 95th (m) 0.6 0.0 1.0
Control Delay (s) 1.3 0.0 9.9
Lane LOS A A
Approach Delay (s) 1.3 0.0 9.9
Approach LOS A

Intersection Summary
Average Delay 1.3
Intersection Capacity Utilization 39.1% ICU Level of Service A
Analysis Period (min) 15



3: Greenbank  & Wessex/Berrigan 35 Highbury Park Drive
SUN Arrival Peak 2025 Total Traffic Volumes

Rochelle Fortier, Novatech Synchro 10 Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 98 53 49 61 48 174 30 688 30 77 528 39
Future Volume (vph) 98 53 49 61 48 174 30 688 30 77 528 39
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Storage Length (m) 30.0 0.0 35.0 45.0 50.0 45.0 100.0 90.0
Storage Lanes 1 0 1 1 1 1 1 1
Taper Length (m) 30.0 30.0 30.0 30.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Ped Bike Factor 0.99 0.99 0.99 1.00 0.97 1.00 0.97
Frt 0.928 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1695 1639 0 1695 1784 1517 1695 3390 1517 1695 3390 1517
Flt Permitted 0.726 0.691 0.456 0.355
Satd. Flow (perm) 1283 1639 0 1223 1784 1517 811 3390 1464 630 3390 1474
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 42 174 103 103
Link Speed (k/h) 40 40 60 60
Link Distance (m) 208.5 191.5 174.7 280.0
Travel Time (s) 18.8 17.2 10.5 16.8
Confl. Peds. (#/hr) 10 9 9 4 7 7 4
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
Adj. Flow (vph) 98 53 49 61 48 174 30 688 30 77 528 39
Shared Lane Traffic (%)
Lane Group Flow (vph) 98 102 0 61 48 174 30 688 30 77 528 39
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 1 2 1 1 2 1
Detector Template Left Thru Left Thru Right Left Thru Right Left Thru Right
Leading Detector (m) 6.1 30.5 6.1 30.5 6.1 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 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 0.0
Detector 1 Size(m) 6.1 1.8 6.1 1.8 6.1 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 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 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 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 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 pm+pt NA Perm pm+pt NA Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 8 2 2 6 6
Detector Phase 4 4 8 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0 5.0 10.0 10.0 5.0 10.0 10.0
Minimum Split (s) 38.5 38.5 38.5 38.5 38.5 10.9 31.9 31.9 10.9 31.9 31.9
Total Split (s) 39.0 39.0 39.0 39.0 39.0 13.0 58.0 58.0 13.0 58.0 58.0
Total Split (%) 35.5% 35.5% 35.5% 35.5% 35.5% 11.8% 52.7% 52.7% 11.8% 52.7% 52.7%
Maximum Green (s) 31.5 31.5 31.5 31.5 31.5 7.1 52.1 52.1 7.1 52.1 52.1
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.7 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 4.5 4.5 4.5 4.5 4.5 2.2 2.2 2.2 2.2 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0



3: Greenbank  & Wessex/Berrigan 35 Highbury Park Drive
SUN Arrival Peak 2025 Total Traffic Volumes

Rochelle Fortier, Novatech Synchro 10 Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Lost Time (s) 7.5 7.5 7.5 7.5 7.5 5.9 5.9 5.9 5.9 5.9 5.9
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? 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 3.0
Recall Mode None None None None None None C-Max C-Max None C-Max C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 24.0 24.0 24.0 24.0 24.0 19.0 19.0 19.0 19.0
Pedestrian Calls (#/hr) 9 9 10 10 10 7 7 4 4
Act Effct Green (s) 16.5 16.5 16.5 16.5 16.5 74.9 69.8 69.8 77.0 72.7 72.7
Actuated g/C Ratio 0.15 0.15 0.15 0.15 0.15 0.68 0.63 0.63 0.70 0.66 0.66
v/c Ratio 0.51 0.36 0.33 0.18 0.46 0.05 0.32 0.03 0.15 0.24 0.04
Control Delay 50.4 27.0 44.0 39.0 9.4 6.5 11.6 0.1 5.4 7.8 0.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 50.4 27.0 44.0 39.0 9.4 6.5 11.6 0.1 5.4 7.8 0.1
LOS D C D D A A B A A A A
Approach Delay 38.5 21.9 10.9 7.0
Approach LOS D C B A
90th %ile Green (s) 31.0 31.0 31.0 31.0 31.0 7.4 52.1 52.1 7.6 52.3 52.3
90th %ile Term Code Ped Ped Ped Ped Ped Gap Coord Coord Max Coord Coord
70th %ile Green (s) 16.3 16.3 16.3 16.3 16.3 6.3 67.0 67.0 7.4 68.1 68.1
70th %ile Term Code Gap Gap Hold Hold Hold Gap Coord Coord Gap Coord Coord
50th %ile Green (s) 13.8 13.8 13.8 13.8 13.8 5.9 70.2 70.2 6.7 71.0 71.0
50th %ile Term Code Gap Gap Hold Hold Hold Gap Coord Coord Gap Coord Coord
30th %ile Green (s) 11.2 11.2 11.2 11.2 11.2 0.0 73.3 73.3 6.2 85.4 85.4
30th %ile Term Code Gap Gap Hold Hold Hold Skip Coord Coord Gap Coord Coord
10th %ile Green (s) 10.0 10.0 10.0 10.0 10.0 0.0 86.6 86.6 0.0 86.6 86.6
10th %ile Term Code Min Min Min Min Min Skip Coord Coord Skip Coord Coord
Stops (vph) 85 53 52 39 22 12 317 0 18 169 0
Fuel Used(l) 7 5 4 3 5 1 27 0 3 21 1
CO Emissions (g/hr) 134 95 75 55 95 18 499 8 52 399 18
NOx Emissions (g/hr) 26 18 15 11 18 4 96 2 10 77 3
VOC Emissions (g/hr) 31 22 17 13 22 4 115 2 12 92 4
Dilemma Vehicles (#) 0 0 0 0 0 0 31 0 0 20 0
Queue Length 50th (m) 20.2 11.9 12.2 9.4 0.0 1.4 32.4 0.0 3.0 16.8 0.0
Queue Length 95th (m) 30.6 22.7 20.7 16.7 15.5 6.3 64.5 0.0 8.9 34.4 0.3
Internal Link Dist (m) 184.5 167.5 150.7 256.0
Turn Bay Length (m) 30.0 35.0 45.0 50.0 45.0 100.0 90.0
Base Capacity (vph) 367 499 350 510 558 614 2152 966 511 2239 1008
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.27 0.20 0.17 0.09 0.31 0.05 0.32 0.03 0.15 0.24 0.04

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 85
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.51
Intersection Signal Delay: 14.2 Intersection LOS: B
Intersection Capacity Utilization 58.8% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     3: Greenbank  & Wessex/Berrigan



7: Greenbank  & Highbury Park 35 Highbury Park Drive
SUN Arrival Peak 2025 Total Traffic Volumes

Rochelle Fortier, Novatech Synchro 10 Report

Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 122 50 855 119 129 598
Future Volume (vph) 122 50 855 119 129 598
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800
Storage Length (m) 0.0 50.0 0.0 60.0
Storage Lanes 1 1 0 1
Taper Length (m) 30.0 30.0
Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 0.95
Ped Bike Factor 1.00 0.98 1.00 1.00
Frt 0.850 0.982
Flt Protected 0.950 0.950
Satd. Flow (prot) 1695 1517 3318 0 1695 3390
Flt Permitted 0.950 0.275
Satd. Flow (perm) 1689 1493 3318 0 490 3390
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 50 27
Link Speed (k/h) 40 60 60
Link Distance (m) 168.4 280.0 221.4
Travel Time (s) 15.2 16.8 13.3
Confl. Peds. (#/hr) 3 3 4 4
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 122 50 855 119 129 598
Shared Lane Traffic (%)
Lane Group Flow (vph) 122 50 974 0 129 598
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Right Left Left
Median Width(m) 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 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
Turning Speed (k/h) 24 14 14 24
Number of Detectors 1 1 2 1 2
Detector Template Left Right Thru Left Thru
Leading Detector (m) 6.1 6.1 30.5 6.1 30.5
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 6.1 6.1 1.8 6.1 1.8
Detector 1 Type 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
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 28.7 28.7
Detector 2 Size(m) 1.8 1.8
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type Perm Perm NA Perm NA
Protected Phases 2 6
Permitted Phases 8 8 6
Detector Phase 8 8 2 6 6
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0
Minimum Split (s) 34.2 34.2 36.0 36.0 36.0
Total Split (s) 34.2 34.2 75.8 75.8 75.8
Total Split (%) 31.1% 31.1% 68.9% 68.9% 68.9%
Maximum Green (s) 27.0 27.0 69.8 69.8 69.8
Yellow Time (s) 3.0 3.0 3.7 3.7 3.7
All-Red Time (s) 4.2 4.2 2.3 2.3 2.3
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0



7: Greenbank  & Highbury Park 35 Highbury Park Drive
SUN Arrival Peak 2025 Total Traffic Volumes

Rochelle Fortier, Novatech Synchro 10 Report

Lane Group WBL WBR NBT NBR SBL SBT
Total Lost Time (s) 7.2 7.2 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None None C-Max C-Max C-Max
Walk Time (s) 7.0 7.0 18.0 18.0 18.0
Flash Dont Walk (s) 20.0 20.0 12.0 12.0 12.0
Pedestrian Calls (#/hr) 3 3 4 0 0
Act Effct Green (s) 15.4 15.4 81.4 81.4 81.4
Actuated g/C Ratio 0.14 0.14 0.74 0.74 0.74
v/c Ratio 0.52 0.20 0.40 0.36 0.24
Control Delay 50.3 11.9 4.3 9.9 5.5
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 50.3 11.9 4.3 9.9 5.5
LOS D B A A A
Approach Delay 39.1 4.3 6.3
Approach LOS D A A
90th %ile Green (s) 27.0 27.0 69.8 69.8 69.8
90th %ile Term Code Ped Ped Coord Coord Coord
70th %ile Green (s) 15.4 15.4 81.4 81.4 81.4
70th %ile Term Code Gap Gap Coord Coord Coord
50th %ile Green (s) 13.3 13.3 83.5 83.5 83.5
50th %ile Term Code Gap Gap Coord Coord Coord
30th %ile Green (s) 11.1 11.1 85.7 85.7 85.7
30th %ile Term Code Gap Gap Coord Coord Coord
10th %ile Green (s) 10.0 10.0 86.8 86.8 86.8
10th %ile Term Code Min Min Coord Coord Coord
Stops (vph) 107 12 201 51 180
Fuel Used(l) 8 2 33 5 20
CO Emissions (g/hr) 157 28 621 95 369
NOx Emissions (g/hr) 30 5 120 18 71
VOC Emissions (g/hr) 36 7 143 22 85
Dilemma Vehicles (#) 0 0 14 0 27
Queue Length 50th (m) 25.2 0.0 16.5 7.6 16.5
Queue Length 95th (m) 37.5 9.3 28.6 27.0 36.3
Internal Link Dist (m) 144.4 256.0 197.4
Turn Bay Length (m) 50.0 60.0
Base Capacity (vph) 414 404 2463 362 2510
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.29 0.12 0.40 0.36 0.24

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBTL, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.52
Intersection Signal Delay: 8.3 Intersection LOS: A
Intersection Capacity Utilization 63.0% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     7: Greenbank  & Highbury Park



8: Highbury Park & Access 35 Highbury Park Drive
SUN Arrival Peak 2025 Total Traffic Volumes

Rochelle Fortier, Novatech Synchro 10 Report

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 162 75 111 28 7 49
Future Volume (Veh/h) 162 75 111 28 7 49
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) 162 75 111 28 7 49
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 168
pX, platoon unblocked
vC, conflicting volume 139 524 125
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 139 524 125
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 89 98 95
cM capacity (veh/h) 1445 456 926

Direction, Lane # EB 1 WB 1 SB 1
Volume Total 237 139 56
Volume Left 162 0 7
Volume Right 0 28 49
cSH 1445 1700 820
Volume to Capacity 0.11 0.08 0.07
Queue Length 95th (m) 2.9 0.0 1.7
Control Delay (s) 5.6 0.0 9.7
Lane LOS A A
Approach Delay (s) 5.6 0.0 9.7
Approach LOS A

Intersection Summary
Average Delay 4.3
Intersection Capacity Utilization 35.2% ICU Level of Service A
Analysis Period (min) 15



3: Greenbank  & Wessex/Berrigan 35 Highbury Park Drive
SUN Departure Pe 2025 Total Traffic Volumes

Rochelle Fortier, Novatech Synchro 10 Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 84 53 49 61 48 174 30 641 30 77 575 53
Future Volume (vph) 84 53 49 61 48 174 30 641 30 77 575 53
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Storage Length (m) 30.0 0.0 35.0 45.0 50.0 45.0 100.0 90.0
Storage Lanes 1 0 1 1 1 1 1 1
Taper Length (m) 30.0 30.0 30.0 30.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Ped Bike Factor 0.99 0.99 0.99 1.00 0.97 0.99 0.97
Frt 0.928 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1695 1639 0 1695 1784 1517 1695 3390 1517 1695 3390 1517
Flt Permitted 0.726 0.691 0.434 0.379
Satd. Flow (perm) 1283 1639 0 1223 1784 1517 772 3390 1464 673 3390 1474
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 42 174 103 103
Link Speed (k/h) 40 40 60 60
Link Distance (m) 208.5 191.5 174.7 280.0
Travel Time (s) 18.8 17.2 10.5 16.8
Confl. Peds. (#/hr) 10 9 9 4 7 7 4
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
Adj. Flow (vph) 84 53 49 61 48 174 30 641 30 77 575 53
Shared Lane Traffic (%)
Lane Group Flow (vph) 84 102 0 61 48 174 30 641 30 77 575 53
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 1 2 1 1 2 1
Detector Template Left Thru Left Thru Right Left Thru Right Left Thru Right
Leading Detector (m) 6.1 30.5 6.1 30.5 6.1 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 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 0.0
Detector 1 Size(m) 6.1 1.8 6.1 1.8 6.1 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 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 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 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 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 pm+pt NA Perm pm+pt NA Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 8 2 2 6 6
Detector Phase 4 4 8 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0 5.0 10.0 10.0 5.0 10.0 10.0
Minimum Split (s) 38.5 38.5 38.5 38.5 38.5 10.9 31.9 31.9 10.9 31.9 31.9
Total Split (s) 39.0 39.0 39.0 39.0 39.0 13.0 58.0 58.0 13.0 58.0 58.0
Total Split (%) 35.5% 35.5% 35.5% 35.5% 35.5% 11.8% 52.7% 52.7% 11.8% 52.7% 52.7%
Maximum Green (s) 31.5 31.5 31.5 31.5 31.5 7.1 52.1 52.1 7.1 52.1 52.1
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.7 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 4.5 4.5 4.5 4.5 4.5 2.2 2.2 2.2 2.2 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0



3: Greenbank  & Wessex/Berrigan 35 Highbury Park Drive
SUN Departure Pe 2025 Total Traffic Volumes

Rochelle Fortier, Novatech Synchro 10 Report

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Lost Time (s) 7.5 7.5 7.5 7.5 7.5 5.9 5.9 5.9 5.9 5.9 5.9
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? 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 3.0
Recall Mode None None None None None None C-Max C-Max None C-Max C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 24.0 24.0 24.0 24.0 24.0 19.0 19.0 19.0 19.0
Pedestrian Calls (#/hr) 9 9 10 10 10 7 7 4 4
Act Effct Green (s) 15.7 15.7 15.7 15.7 15.7 75.6 70.6 70.6 77.8 73.4 73.4
Actuated g/C Ratio 0.14 0.14 0.14 0.14 0.14 0.69 0.64 0.64 0.71 0.67 0.67
v/c Ratio 0.46 0.38 0.35 0.19 0.48 0.05 0.29 0.03 0.14 0.25 0.05
Control Delay 49.1 27.8 45.2 39.9 9.8 6.3 11.1 0.1 4.8 7.2 0.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 49.1 27.8 45.2 39.9 9.8 6.3 11.1 0.1 4.8 7.2 0.3
LOS D C D D A A B A A A A
Approach Delay 37.4 22.5 10.4 6.4
Approach LOS D C B A
90th %ile Green (s) 31.0 31.0 31.0 31.0 31.0 7.4 52.1 52.1 7.6 52.3 52.3
90th %ile Term Code Ped Ped Ped Ped Ped Gap Coord Coord Max Coord Coord
70th %ile Green (s) 14.9 14.9 14.9 14.9 14.9 6.2 68.5 68.5 7.3 69.6 69.6
70th %ile Term Code Gap Gap Hold Hold Hold Gap Coord Coord Gap Coord Coord
50th %ile Green (s) 12.6 12.6 12.6 12.6 12.6 5.9 71.4 71.4 6.7 72.2 72.2
50th %ile Term Code Gap Gap Hold Hold Hold Gap Coord Coord Gap Coord Coord
30th %ile Green (s) 10.1 10.1 10.1 10.1 10.1 0.0 74.4 74.4 6.2 86.5 86.5
30th %ile Term Code Gap Gap Hold Hold Hold Skip Coord Coord Gap Coord Coord
10th %ile Green (s) 10.0 10.0 10.0 10.0 10.0 0.0 86.6 86.6 0.0 86.6 86.6
10th %ile Term Code Min Min Min Min Min Skip Coord Coord Skip Coord Coord
Stops (vph) 73 53 52 39 22 12 284 0 18 175 1
Fuel Used(l) 6 5 4 3 5 1 24 0 3 23 1
CO Emissions (g/hr) 113 97 76 56 96 18 453 8 51 425 25
NOx Emissions (g/hr) 22 19 15 11 18 4 87 2 10 82 5
VOC Emissions (g/hr) 26 22 18 13 22 4 104 2 12 98 6
Dilemma Vehicles (#) 0 0 0 0 0 0 29 0 0 20 0
Queue Length 50th (m) 17.4 12.0 12.4 9.5 0.0 1.3 28.6 0.0 2.6 16.8 0.0
Queue Length 95th (m) 26.8 22.7 20.7 16.7 15.5 6.3 59.5 0.0 8.2 40.9 1.2
Internal Link Dist (m) 184.5 167.5 150.7 256.0
Turn Bay Length (m) 30.0 35.0 45.0 50.0 45.0 100.0 90.0
Base Capacity (vph) 367 499 350 510 558 595 2175 976 543 2263 1018
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.23 0.20 0.17 0.09 0.31 0.05 0.29 0.03 0.14 0.25 0.05

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 85
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.48
Intersection Signal Delay: 13.4 Intersection LOS: B
Intersection Capacity Utilization 58.8% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     3: Greenbank  & Wessex/Berrigan



7: Greenbank  & Highbury Park 35 Highbury Park Drive
SUN Departure Pe 2025 Total Traffic Volumes

Rochelle Fortier, Novatech Synchro 10 Report

Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 183 102 855 58 77 598
Future Volume (vph) 183 102 855 58 77 598
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800
Storage Length (m) 0.0 50.0 0.0 60.0
Storage Lanes 1 1 0 1
Taper Length (m) 30.0 30.0
Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 0.95
Ped Bike Factor 1.00 0.98 1.00 1.00
Frt 0.850 0.990
Flt Protected 0.950 0.950
Satd. Flow (prot) 1695 1517 3350 0 1695 3390
Flt Permitted 0.950 0.291
Satd. Flow (perm) 1689 1493 3350 0 518 3390
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 102 12
Link Speed (k/h) 40 60 60
Link Distance (m) 168.4 280.0 221.4
Travel Time (s) 15.2 16.8 13.3
Confl. Peds. (#/hr) 3 3 4 4
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 183 102 855 58 77 598
Shared Lane Traffic (%)
Lane Group Flow (vph) 183 102 913 0 77 598
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Right Left Left
Median Width(m) 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 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
Turning Speed (k/h) 24 14 14 24
Number of Detectors 1 1 2 1 2
Detector Template Left Right Thru Left Thru
Leading Detector (m) 6.1 6.1 30.5 6.1 30.5
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 6.1 6.1 1.8 6.1 1.8
Detector 1 Type 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
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 28.7 28.7
Detector 2 Size(m) 1.8 1.8
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type Perm Perm NA Perm NA
Protected Phases 2 6
Permitted Phases 8 8 6
Detector Phase 8 8 2 6 6
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0
Minimum Split (s) 34.2 34.2 36.0 36.0 36.0
Total Split (s) 34.2 34.2 75.8 75.8 75.8
Total Split (%) 31.1% 31.1% 68.9% 68.9% 68.9%
Maximum Green (s) 27.0 27.0 69.8 69.8 69.8
Yellow Time (s) 3.0 3.0 3.7 3.7 3.7
All-Red Time (s) 4.2 4.2 2.3 2.3 2.3
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0



7: Greenbank  & Highbury Park 35 Highbury Park Drive
SUN Departure Pe 2025 Total Traffic Volumes

Rochelle Fortier, Novatech Synchro 10 Report

Lane Group WBL WBR NBT NBR SBL SBT
Total Lost Time (s) 7.2 7.2 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None None C-Max C-Max C-Max
Walk Time (s) 7.0 7.0 18.0 18.0 18.0
Flash Dont Walk (s) 20.0 20.0 12.0 12.0 12.0
Pedestrian Calls (#/hr) 3 3 4 0 0
Act Effct Green (s) 17.9 17.9 78.9 78.9 78.9
Actuated g/C Ratio 0.16 0.16 0.72 0.72 0.72
v/c Ratio 0.67 0.31 0.38 0.21 0.25
Control Delay 54.3 9.5 4.7 8.2 6.3
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 54.3 9.5 4.7 8.2 6.3
LOS D A A A A
Approach Delay 38.3 4.7 6.5
Approach LOS D A A
90th %ile Green (s) 27.0 27.0 69.8 69.8 69.8
90th %ile Term Code Ped Ped Coord Coord Coord
70th %ile Green (s) 19.8 19.8 77.0 77.0 77.0
70th %ile Term Code Gap Gap Coord Coord Coord
50th %ile Green (s) 17.2 17.2 79.6 79.6 79.6
50th %ile Term Code Gap Gap Coord Coord Coord
30th %ile Green (s) 14.6 14.6 82.2 82.2 82.2
30th %ile Term Code Gap Gap Coord Coord Coord
10th %ile Green (s) 10.8 10.8 86.0 86.0 86.0
10th %ile Term Code Gap Gap Coord Coord Coord
Stops (vph) 166 17 188 29 196
Fuel Used(l) 13 3 32 3 21
CO Emissions (g/hr) 247 52 587 54 385
NOx Emissions (g/hr) 48 10 113 10 74
VOC Emissions (g/hr) 57 12 135 12 89
Dilemma Vehicles (#) 0 0 14 0 27
Queue Length 50th (m) 37.6 0.0 16.0 4.7 19.6
Queue Length 95th (m) 54.3 12.9 27.4 14.4 36.3
Internal Link Dist (m) 144.4 256.0 197.4
Turn Bay Length (m) 50.0 60.0
Base Capacity (vph) 414 443 2406 371 2432
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.44 0.23 0.38 0.21 0.25

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBTL, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.67
Intersection Signal Delay: 10.4 Intersection LOS: B
Intersection Capacity Utilization 63.1% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     7: Greenbank  & Highbury Park



8: Highbury Park & Access 35 Highbury Park Drive
SUN Departure Pe 2025 Total Traffic Volumes

Rochelle Fortier, Novatech Synchro 10 Report

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 49 75 111 7 28 162
Future Volume (Veh/h) 49 75 111 7 28 162
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) 49 75 111 7 28 162
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 168
pX, platoon unblocked
vC, conflicting volume 118 288 114
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 118 288 114
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 97 96 83
cM capacity (veh/h) 1470 680 938

Direction, Lane # EB 1 WB 1 SB 1
Volume Total 124 118 190
Volume Left 49 0 28
Volume Right 0 7 162
cSH 1470 1700 888
Volume to Capacity 0.03 0.07 0.21
Queue Length 95th (m) 0.8 0.0 6.1
Control Delay (s) 3.1 0.0 10.2
Lane LOS A B
Approach Delay (s) 3.1 0.0 10.2
Approach LOS B

Intersection Summary
Average Delay 5.4
Intersection Capacity Utilization 32.6% ICU Level of Service A
Analysis Period (min) 15


