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Transportation Study 
Proposed Mixed‐Use Development 

10 Aspen Springs Drive, Clarington (Bowmanville), ON 

1. INTRODUCTION 

Trans‐Plan has been retained by Sunray Group to provide Traffic Impact, Parking Study, TDM Plan and Site 

Plan Review for a proposed multi‐building, mixed‐use development at 10 Aspen Springs Drive, Town of 

Bowmanville, Municipality of Clarington. This study includes the following components and tasks: 

Traffic Impact Study 

 A review and assessment of the existing road network 

 A review of the site context and development proposal 

 An  assessment  of  future  background  conditions  based  on  anticipated  traffic  growth,  area 

developments and planned transportation improvements in the study area 

 An assessment of the impact of site‐generated traffic on the adjacent roadway network under future 

background and total traffic conditions at full build‐out and a 5‐year planning horizon after build‐out 

 Determination  of  roadway  improvements  and  transit  and  pedestrian  /  cycling  infrastructure 

improvements, as required, to accommodate the proposed development 

Parking Review 

 A  review of on‐site parking  requirements, as per  the Municipality of Clarington Zoning By‐law,  in 

comparison to the proposed parking supply 

 A review of public parking opportunities and alternative modes of travel, including transit, cycling and 

walking  

Traffic Demand Management (TDM) Plan 

 a review of the study area roadways for transit and active transportation facilities 

 a  review  of  TDM  guidelines  to  determine  the  TDM measures  that would  be  appropriate  for  the 

planned development in terms of context, scale and land use 

Site Plan Review 

 A review of the proposed access location, design, configuration and operation 

 A review of  fire routes, walkaways,  loading area and parking stall dimensions and other proposed 

traffic features 

 A review of on‐site circulation for passenger vehicles, loading/waste collection trucks, and fire trucks, 

including turning templates for all design vehicles 

Prior to conducting this study, transportation staff at Municipality of Clarington and Durham Region were 

provided a term of reference (TOR) to confirm the study scope and methodology, and this report adheres 

to the Region of Durham’s Traffic Impact Study Guidelines, dated October 2011, and the Municipality of 

Clarington’s Traffic Impact Study Guidelines, dated January 2015.  

2. SITE LOCATION 

The  subject  site,  shown  in  Figure  1,  is  located  on  the  northwest  quadrant  of  the  intersection  of 

Bowmanville  Avenue  and  Aspen  Springs Drive,  located  in  the  Town  of  Bowmanville, Municipality  of 
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Clarington, Durham Region. The lot is currently vacant, with surrounding land uses consisting of mainly 

residential, including single family detached dwellings, and three mid‐rise condominiums west of the site. 

South of the site includes a small commercial plaza providing various amenities such as food and beverage, 

dentistry, physical  therapy clinic, and a convenience store. Highway 401  is also  located approximately 

1.5km south of the site. The CN railway track runs approximately 200m north parallel to Aspen Springs 

Drive. Further north includes a retirement community, commercial retail plazas, and a recreational center. 

3. PROPOSED DEVELOPMENT 

The site plan, prepared by Mataj Architects Inc., is shown in Figure 2. The proposed development consists 
of the following changes to the lot: 

 One  twin‐tower mixed‐use building  (two  residential  towers and a podium)  rising 25‐storeys, with 
433.4 sq.m. of commercial floor area at grade, and a total of 485 dwelling units 

 One mid‐rise residential building, rising 9‐storeys, with 191.4 sq.m. of commercial floor area at grade, 
and a total of 122 dwelling units 

Parking is to be provided via surface parking area and three underground levels, with vehicular access to 
the site provided from two accesses: one full‐moves driveway on Aspen Springs Drive approximately 75‐
meters west of its intersection with Bowmanville Avenue, and a right‐in/right‐out (RIRO) access (RO only 
until Metrolinx lands are developed) along Bowmanville Avenue which is ultimately to be shared with the 
adjacent Metrolinx lands (once the lands are fully developed), approximately 120m north of Aspen Springs 
Drive. 

4. EXISTING CONDITIONS 

4.1 Road Network 

The boundary roadways located in the study area are described as follows: 

King  Street West  / Highway 2  is  an  arterial  roadway  running  in  an east‐west orientation, under  the 

jurisdiction of the Region of Durham.  It consists of four travel  lanes, two  in each direction. The posted 

speed limit east of within the study area is 60km/h and reduces to 50km/h east of Bowmanville Avenue. 

Bowmanville Avenue / Martin Road (Reginal Road 57) is a collector roadway running in a north‐south 

direction, under  the  jurisdiction of  the Region of Durham.  It consists of  two  travel  lanes, one  in each 

direction. The posted speed limit within the study area is 60km/h. 

Aspen Springs Drive is a local road under the jurisdiction of the Town of Bowmanville, running in an east‐

west direction. The roadway includes existing unbuffered cycling lanes on the north and south sides. The 

speed limit is unposted, and thus is assumed to be 50 km/h. 

Bonnycastle Drive is a local road under the jurisdiction of the Town of Bowmanville, running in a north‐

south direction. The posted speed limit within the study area is 50 km/h. 

Fry Crescent  is a  local road under  the  jurisdiction of  the Town of Bowmanville, generally running  in a 

north‐south direction as it intersects with Aspen Springs Drive twice. The east node is configured as a 3‐

legged T‐intersection, and the west node  includes a north  leg which  is the driveway access to another 

condominium development. The speed limit is unposted, and thus is assumed to be 50 km/h. 
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The study area intersections and driveways reviewed in our analysis are as follows: 

 Bowmanville Avenue and Regional Highway 2 / King Street West (signalized intersection) 

 Bowmanville Avenue and Aspen Springs Drive (signalized intersection) 

 Bowmanville Avenue and Hartwell Avenue (signalized intersection) 

 Aspen Springs Drive and Bonnycastle Drive (unsignalized / stop‐controlled) 

 Aspen Springs Drive and Fry Crescent (unsignalized / stop‐controlled) 

 Bowmanville Avenue and Proposed RIRO Site Driveway  

 Aspen Springs Drive and Proposed Site Driveway  

The existing study area roadway characteristics are shown in Figure 3. 

4.2 Traffic Counts 

Detailed TMC data  for  the  three  (3) signalized Bowmanville Avenue  intersections were obtained  from 

Durham Region’s Open Data website, and current signal timing plans for the signalized intersections from 

Durham Region Transportation Staff. It should be noted TMC data available for the Bowmanville Avenue 

and Hartwell Avenue intersection did not reflect westbound volumes from the condominium which has 

been constructed since counts were last conducted. 

With no available TMC data for the study area intersections along Aspen Springs Drive, as well as the east 

leg  from  the  Hartwell  Avenue  intersection,  Trans‐Plan  conducted  our  own  counts  on  Wednesday 

November 10, 2021 (a typical weekday) during Step Three of Ontario’s Roadmap to Reopen. 

The  detailed  TMC  data  is  provided  in  Appendix  A,  and  the  count  dates,  times  and  peak  hours  are 

summarized below in Table 1. 

Table 1 – Turning Movement Counts, Study Area Intersections and Driveways 

Location  Source  Count Date 
Count 
Hours 

Peak Hours 

Bowmanville Avenue and 
Regional Highway 2  

Durham Region 

Wednesday 
November 20, 

2019 
6:00am – 
9:30am 
3:30pm – 
6:30pm 

8:00am – 9:00am 
4:00pm – 5:00pm 

Bowmanville Avenue and Aspen 
Springs Drive 

8:00am – 9:00am 
4:45pm – 5:45pm 

Bowmanville Avenue and 
Hartwell Avenue / Condo Access 
(North, South, and West legs) 

Tuesday May 28, 
2019 

7:45am – 8:45am 
4:00pm – 5:00pm 

Bowmanville Avenue and 
Hartwell Avenue / Condo Access 

(East leg, Condo Access) 

Trans‐Plan 
Wednesday 
November 10, 

2021 

7:00am – 
9:30am 
3:00pm – 
6:00pm 

8:30am– 9:30am 
3:00pm – 4:00pm 

Aspen Springs Drive and 
Bonnycastle Drive 

8:15am – 9:15am 
3:30pm – 4:30pm 

Aspen Springs Drive and Fry 
Crescent (East and West nodes) 

8:15am – 9:15am 
3:30pm – 4:30pm 
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Traffic volumes along the study area roadways were balanced (increased) for corridor volume consistency, 
where appropriate. Existing  traffic volumes  for  the weekday AM and PM peak hours are  illustrated  in 
Figure 4. 

4.3 Signal Timing Plans 

The signal timing plans (STP’s) for the  intersections along Bowmanville Avenue at; Regional Highway 2, 
Aspen Springs Drive, and Hartwell Avenue, were obtained from Durham Region which manages the signals 
for the Town of Bowmanville. The signal timings which were provided are attached in Appendix A.  

4.4 Transit Service 

The site is served by GO Transit and Durham Region Transit; the route details are as follows: 

Route 88 Peterborough/Oshawa  is a bus  route  that generally operates  in a north‐south orientation, 

connecting riders from the Oshawa GO Station to Trent University in Peterborough. The nearest stop is at 

the intersection of Aspen Springs Drive and Bowmanville Avenue. 

Route 902A King is a bus route that generally operates in an east‐west orientation, connecting riders from 

the Oshawa Station to Simpson Avenue in Bowmanville. The nearest stop is at the intersection of  Highway 

2 and Bowmanville Avenue. 

The approximate service times and peak service frequencies for the transit routes are shown below  in 

Table 2.A study area route map is provided in Figure 5, and a route map for the GO Peterborough/Oshawa 

line is provided in Figure 6. 

Table 2 – Transit Service 

Transit 
Route 

Nearest Transit Stop 
to Site 

Approximate Service Times 
Approximate Peak Service 

Frequency (min) 

Weekday  Weekend 
Weekday 
AM Peak 

Weekday 
PM Peak 

SAT 
peak 

GO Route 88 
Bowmanville Avenue 
& Aspen Springs Drive 

05:29 – 23:04  07:06 – 23:06  25‐35  30  60 

902A 
Bowmanville Avenue 

& Highway 2 
05:26 – 22:25  05:26 – 22:25  30  30  30 

Source: GO Transit & Durham Region Transit Website 

5. FUTURE BACKGROUND CONDITIONS 

The future background traffic volumes for the weekday AM and PM peak hours were determined based 

on a review of background traffic growth, planned developments and roadway improvements. 

5.1 Horizon Years 

A 5‐year horizon period beyond the expected build‐out year of 2024 was analyzed. As such, years 2024 
and 2029 were considered in our analysis of future background traffic conditions. 

5.2 Background Growth Rate 

Horizon year 2024 
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Typically, traffic growth  in the study area  is analyzed through a  linear regression analysis of aggregate 
Annual Average Daily Traffic  (AADT) mid‐block  volumes, which were obtained  from Durham Region’s 
Open Data Website. However, as the results were inconclusive (negative results), a 2% growth rate was 
carried forward through the analysis of 2024 future background traffic conditions. Detailed growth rate 
calculations are provided in Appendix B. 

Horizon year 2029 

Transportation Planning staff from Durham Region has suggested the following annual growth rates for 
year 2024‐2029 with proposed roadway improvements and the Bowmanville GO station:  

 RR57, south of Hwy 2 – 2.0% 

 RR57, south of Aspen Springs Dr – 1.5% 

 Hwy 2, between Green Rd and RR57 – 2.5% 

 Hwy 2, west of Green Rd – 2.0% 
As suggested, a 2.5% growth rate was applied along Hwy 2 (between Green Rd and RR57), and a 2% growth 
rate was applied at all other roadway segments to be conservative. Detailed growth rate calculations are 
provided in Appendix B. 

5.3 Background Developments 

Based on correspondence with Region of Durham, and Municipality of Clarington Staff, there are  four 

notable  background  developments  near  the  site  that  may  have  traffic  impacts  on  the  study  area 

intersections and driveways. These developments and their details are listed below in Table 3. 

Table 3 ‐ Planned Background Developments  

No.  Location  Description of Application  Trip Generation Source 

DEV 1 

Green Road & 
Highway 2 
(Southwest 
Corner) 

Proposed multi‐residential 
development consisting of two 
11‐storey buildings (228 units) 

with 1st floor commercial 
(371m²) 

Figure 8 of Traffic Impact Study, 
Parking and Site Circulation 
Review, dated January 2017, 

prepared by Trans‐Plan 

DEV 2 
215, 219 & 223 
King Street West 

Proposed residential 
development consisting of 3 
condominium buildings (425 

units) 

Figure 4–1 and Figure 4–2 of 
Transportation Impact Study, 
Proposed Multi‐Residential 

Development, dated September 
2021 by Nextrans 

DEV 3 
51 – 55 Clarington 

Boulevard 
Apartment building (134 units) 

and 215 townhouse units 

Exhibit 3.2, Memorandum: Update 
Traffic Impact Study, dated 

February 2017 

DEV 4 
Metrolinx Lands 
adjacent North 
and West of Site 

Metrolinx Transit Hub  Durham Region 

DEV 1’s  traffic study was  referenced  to obtain  trip generation and distribution; however,  it should be 
noted  it  is not directly  located  in  the vicinity of  the study area analyzed  in  this  report. To adjust,  the 
westbound  (inbound)  and  eastbound  (outbound)  trips  were  carried  through  to  the  Highway  2  and 
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Bowmanville Avenue intersection, which were then distributed to the road network based on the traffic 
patterns derived from the TMC counts conducted for this report. 

DEV 2’s traffic study was referenced to obtain trip generation and distribution, which was then distributed 
to the study area intersections based on existing traffic patterns. 

Similarly, DEV 3’s traffic study was referenced to obtain  trip generation and distribution, however the 
road network analyzed in their report did not include Highway 2. In this case, inbound and outbound site 
generated  trips  were  carried  to/from  Highway  2  and  distributed  to  the  intersections  at  Clarington 
Boulevard and Green Road, based on traffic patterns at the Green Road and Highway 2 intersection, as 
derived from the DEV 1 traffic study. 

Metrolinx  and  Durham  Region  staff were  contacted  to  confirm  access  locations  and  estimated  trip 
generation for the future GO Station. However, as the development is still in its early planning stages this 
information  is not yet available. Metrolinx staff were also contacted  to obtain any potential  ridership 
information or future train schedules, however this information was also unavailable. As a result, Durham 
Region provided growth rates for the study area roadways to reflect the anticipated increase in traffic, 
which were applied to the appropriate road sections and are included in our analysis of future background 
traffic conditions.  

As per  correspondence with Metrolinx  staff  there are no  confirmed design plans or access  locations. 
Durham Region Transportation Staff were also contacted,  in which  it was advised to assume the RIRO 
access on Bowmanville Avenue, as well as the full‐moves access on Aspen Springs Drive. For this study, 
the north leg of the Fry Crescent (east) intersection was analyzed as a full‐moves access point. It was also 
assumed the RIRO driveway along Bowmanville Avenue north of Aspen Springs Drive would be shared 
with the subject development (with only outbound traffic generated by the subject site intended to utilize 
this access until the GO station is fully in operation). 

For  this  study,  the assumed design  features mentioned above were  incorporated  into our analysis of 
future  background  traffic  conditions  for  horizon  year  2029,  given  the  transit  hub  is  expected  to  be 
operational sometime between 2024 and 2029. 

The trip generation and assignment figures for these above background developments, and excerpts of 
the referenced traffic studies, are provided in Appendix B. 

5.4 Planned Roadway Improvements 

Based  on  review  of  Durham  Region’s  Public  Works  Projects,  there  are  currently  plans  to  widen 

Bowmanville  Avenue  between  Baseline  Road,  and  beyond  Regional  Highway  2.  Additional  road 

improvements affecting Bowmanville Avenue were noted, and are as follows: 

 Road widening from 2 to 4 lanes 

 Exclusive southbound right‐turn lanes at Aspen Springs Drive, and Hartwell Avenue 

 Relocation of existing bus stop at Aspen Springs Drive (mentioned previously in Section 4.4) to the 

SW corner 

Regional Transportation Staff were contacted to confirm design features, as well as any anticipated year 

of completion for the road improvements. As per correspondence with the Region, construction of the 

road‐widening along Bowmanville Avenue is scheduled to start in 2023 and is projected to take at least 

two  years.    As  such,  the  above  road  improvements will  be  included  in  the  analysis  of  future  2029 
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background traffic conditions in capacity/queuing analysis. The referenced design drawings obtained from 

the Regions website are attached in Appendix B. 

The  future  study  area  roadway  characteristics  are  shown  in  Figure  8.  The  future  background  traffic 

volumes for the horizon years 2024 and 2029, during the AM and PM peak hours are provided in Figure 

7and Figure 9, respectively. 

6. SITE TRAFFIC 

6.1 Trip Generation 

The auto  trip  rates  from  the  Institute of Transportation Engineers  (ITE) Trip Generation manuals, 10th 

Edition, Land Use Codes (LUC) 222 – Multi‐Family Housing (High‐rise), LUC 221 for Multifamily Housing 

(Mid‐Rise), and LUC 820 for Shopping Center were referenced to estimate the trip volumes generated by 

the site. A summary of the estimated trip generation is provided below in Table 4. 

Table 4 – Site Trip Generation 

Land 
Use 

Unit 
Count 

  Weekday AM Peak Hour  Weekday PM Peak Hour 

  In  Out  Total  In  Out  Total 

LUC 222  
485 
Units 

Distribution  23%  77%  100%  63%  37%  100% 

Equation  (T) = 0.28(X) + 12.86  (T) = 0.34(X) + 8.56 

Rate  0.07  0.23  0.31  0.26  0.15  0.42 

Trips  36  113  149  127  75  202 

LUC 221 
122 
Units 

Distribution  26%  74%  100%  61%  39%  100% 

Equation  Ln(T) = 0.98Ln(X) ‐ 0.98  Ln(T) = 0.96Ln(X) ‐ 0.63 

Rate  0.09  0.25  0.34  0.27  0.17  0.44 

Trips  11  31  42  33  21  54 

LUC 820 
6,526 
Sq.ft. 

 

Distribution  62%  38%  100%  48%  52%  100% 

Rate  0.58  0.36  0.94  1.83  1.98  3.81 

Trips  4  2  6  12  13  25 

Total Trips  51  146  197  172  109  281 

Based on ITE’s base rates, the site is expected to generate approximately 197 and 281 two‐way trips during 

the weekday AM and PM peak hours, respectively. 

6.2 Trip Distribution and Assignment 

The site trips for the proposed development were distributed to / from the subject site and the boundary 

roadways by considering the existing travel patterns at the study area intersections, and 2016 TTS data 

for overall travel patterns in the GTA. Based on the TTS data, the directional distribution of home‐based 

trips  from Clarington Ward 2  to  the  surrounding wards and other municipalities  in  the morning  (and 

returning in the evening) is shown as follows: 
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    North     

    1%     

West  48%    23%  East 
    28%     

    South     

A summary of the source TTS data is provided in Appendix C. The site traffic assignment for the weekday 

AM and PM peak hours is shown in Figure 10. 

6.3 Modal Trip Generation 

2016 Transportation Tomorrow Survey (TTS) data for the Regional Municipality of Durham, was used to 

obtain  the mode of  travel percentages within  the  subject  site, which  falls  under  the Municipality of 

Clarington, Ward  2.    Applying  the  results  of  the  auto  trip  generation  and  the  TTS mode  of  travel 

percentages, the trip generation for all other modes was estimated for the site for the weekday AM and 

PM peak hours, as summarized in Table 5. Source information for TTS data, mode of travel percentages, 

is provided in Appendix C. 

Table 5 – Modal Trip Generation 

Mode of Travel  Weekday AM Peak Hour  Weekday PM Peak Hour 

Mode  Percentage  In  Out  Total  In  Out  Total 

Driver  75%  44  126  170  148  94  242 

Passenger  12%  7  20  27  24  15  39 

Transit  2%  1  3  4  3  2  5 

GO Train  3%  2  4  6  5  3  8 

Walk & Cycle  6%  3  10  13  12  7  19 

Other  3%  2  5  7  6  4  10 

Total  100% 
59  168  227  198  124  323 

Total Trips for All Modes 

Source: 2016 Transportation Tomorrow Survey – Trips Made by Residents of Municipality of Clarington – Ward 2 (6am‐9am)  

Passenger Trips 

Approximately 12% of trips from Ward 2 are passenger trips. The site is expected to generate 27 and 39 

two‐way passenger trips during the weekday AM and PM peak hours, respectively. 

Transit Trips 

Approximately 3% of trips from Ward 2 are made by GO Transit. The site is expected to generate 6 and 8 

two‐way passenger trips during the weekday AM and PM peak hours, respectively. Significantly more GO 

Transit trips are expected after the future GO station is in operation. 
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The site is expected to generate 4 and 5 two‐way passenger trips during the weekday AM and PM peak 

hours, respectively. 

Walk & Cycle Trips 

Approximately  6%  of  trips  within Ward  2  are  walk  /  cycle  trips.  The  site  is  expected  to  generate 

approximately 13 two‐way walk trips  in the weekday AM peak hour and 19  two‐way walk trips  in the 

weekday PM peak hours (excluding walk trips to and from the nearby transit stops).  

7. FUTURE TOTAL CONDITIONS 

The future total traffic volumes for horizon years 2024 and 2029 during the weekday AM and PM peak 

hours were obtained by adding the site trip assignment to the future background traffic volumes and are 

provided in Figure 11 and Figure 12. 

8. CAPACITY AND VEHICLE QUEUING ANALYSIS 

A  capacity  analysis was  performed  for  the  study  area  intersections  and  driveways  using  Synchro  10 

analysis  software. The  following  traffic conditions, during  the weekday AM and PM peak hours, were 

analyzed: 

 Existing Traffic Conditions 

 Future 2024 and 2029 Background and Total Traffic Conditions 

According to the Traffic Impact Study Guidelines of Durham Region and the Municipality of Clarington, a 

Level of Service (LOS) of D or better is considered acceptable in an urban setting. 

The capacity analysis results are provided in Table 9 and the critical movements are discussed below. A 

vehicle queuing analysis was performed for the study area intersections and driveways using SimTraffic 

analysis  software, under  the  critical  future 2024 and 2028  total  traffic conditions. The 95th percentile 

queue results are shown in Table 11. The detailed Synchro output sheets and LOS definitions are provided 

in Appendix D and Appendix E, respectively.  

The results for the study area intersections and driveway(s) are summarized as follows: 

Bowmanville Avenue at Highway 2 

Under existing conditions, this intersection operates at an overall LOS of D with a v/c ratio at 0.88 in the 

weekday AM peak hour and 1.02 in the weekday PM peak hour. During the PM peak hour, the southbound 

left, through and the eastbound left movements operate at an LOS E or F with a critical capacity of 1.0.   

Horizon Year 2024 

Adjustments to the traffic signal timings were made to improve operational efficiency and accommodate 

motorists in the interim while the Bowmanville Avenue Road improvements (contemplated through the 

municipal EA Study) are not completed. The existing cycle lengths were maintained as 90 seconds.  The 

signal timing adjustments applied to this intersection are summarized in Table 6.  
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Table 6 – Future Signal Timing Adjustments at Highway 2 and Bowmanville Avenue, 2024 

Phase  Movement 
Adjustments (seconds) 

Weekday AM Peak Hour  Weekday PM Peak Hour 

1  WB Left  +1.1  ‐0.9 

2  EB Through  +0.3  ‐4.7 

3  NB Left  ‐4.3  ‐1.5 

4  SB/ SB Through  +2.9  +1.1 

5  EB Left  +1.1  +2.2 

6  WB Through  +0.3  ‐7.8 

8  NB Through  ‐1.4  ‐0.4 

Under  2024  future  background  and  total  conditions,  with  the  STP  adjustments,  the  intersection  is 

expected  to operate similarly  to  the existing conditions. The  intersection  is expected  to operate at an 

acceptable LOS of D with an overall v/c ratio of 0.94 during weekday AM peak hour. All the movements 

are expected to operate under a v/c ratio of 1.0. During PM peak hour, the  intersection  is expected to 

operate at an LOS of E with a v/c ratio of 1.18 during PM peak hour. The eastbound, northbound left and 

southbound through movements are expected to operate at a critical capacity.  

Horizon Year 2029 

The signal timing adjustments were applied to 2029 future background and total conditions to improve 

operational efficiency and accommodate the EA improvements of Bowmanville Avenue Road. A protected 

left turn phase was introduced during PM peak hour. The existing cycle lengths were maintained as 90 

seconds.  The signal timing adjustments applied to this intersection are summarized in Table 7.  

Table 7 – Future Signal Timing Adjustments at Highway 2 and Bowmanville Avenue, 2029 

Phase  Movement 
Adjustments (seconds) 

Weekday AM Peak Hour  Weekday PM Peak Hour 

1  WB Left  +8.1  +0.1 

2  EB Through  ‐0.7  +2.3 

3  NB Left  ‐2.8  +0.5 

4  SB /SB Through  ‐4.6  ‐2.9 

5  EB Left  +3.1  +7.2 

6  WB Through  +4.3  ‐4.8 

7  SB Left  n/a  +10 

8  NB Through  ‐7.4  ‐12.4 

Under  2029  future  background  and  total  conditions,  with  the  STP  adjustments,  the  intersection  is 

expected  to operate similarly  to  the existing conditions. The  intersection  is expected  to operate at an 

acceptable LOS of D with an overall v/c ratio of 1.01 during weekday AM peak hour. All the movements 

are  expected  to operate  at  a  LOS of D or better. During weekday PM peak hour,  the  intersection  is 

expected to operate at an LOS of E with a v/c ratio of 1.21 and a delay of 70 seconds. The eastbound left, 

northbound left and westbound movements are expected to operate over capacity.  

Summary 

In summary, the intersection is currently operating at acceptable capacity. In the horizon years 2024 and 

2029, background traffic growth is causing the intersection to operate at critical capacity in the weekday 
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peak hours. Given the signal timing plan at this intersection is coordinated along a corridor, no adjustment 

on cycle length has been made in this analysis. Longer cycle length may further improve the operation.  

The  results of  the background  conditions  compared  to  the  total  conditions  is  similar.  Therefore,  the 

proposed site  is expected to have minimal effect to this  intersection and  is not expected to cause any 

excess delay to this intersection.  

Bowmanville Avenue at Aspen Springs Drive 

Under existing conditions, this intersection operates at an overall good LOS of B with a v/c ratio at 0.78 in 

the weekday AM peak hour and 0.75  in the weekday PM peak hour. All the movements operate at an 

acceptable LOS of D or better 

Horizon Year 2024 

Adjustments to the traffic signal timings were made to improve operational efficiency and accommodate 

motorists  in  the  interim  while  the  Bowmanville  Avenue  Road  improvements  are  not  completed.  A 

protected  left  turn  phase  was  introduced  during  PM  peak  hour.  The  existing  cycle  lengths  were 

maintained as 90 seconds.  The signal timing adjustments applied to this intersection are summarized in 

Table 8.  

Table 8 – Future Signal Timing Adjustments at Aspen Springs Drive and Bowmanville Avenue, 2029 

Phase  Movement 
Adjustments (seconds) 

Weekday AM Peak Hour  Weekday PM Peak Hour 

2  NB Through  +2.7  +5.7 

4  EB Left/Right  ‐2.7  ‐5.7 

5  NB Left  n/a  +9 (new) 

6  SB Through  +2.7  ‐3.3 

Under  2024  future  background  and  total  conditions,  with  the  STP  adjustments,  the  intersection  is 

expected to operate at an acceptable LOS of C with an overall v/c ratio of 0.94 during weekday AM peak 

hour. All  the movements are expected  to operate under a v/c  ratio of 1.0. During PM peak hour,  the 

intersection  is expected  to operate at an LOS of E with a v/c  ratio of 1.07 during PM peak hour. The 

eastbound, northbound left and southbound movements are expected to operate at a critical capacity. 

However, this is an interim condition before the EA Bowmanville Avenue improvements are completed, 

the operation will be improved after the widening. 

Horizon Year 2029 

No signal timing adjustments were applied to 2029 future background and total conditions.  Under 2029 

future background and total conditions, the intersection is expected to operate similarly to the existing 

conditions. The intersection is expected to operate at a good LOS of B with an overall v/c ratio of 0.57 and 

0.68 during weekday AM and PM peak hour, respectively. All the movements are expected to operate at 

a LOS of D or better.  

The 95th percentile vehicle queue for eastbound movements were observed to reach up to 47m and 54m 

under 2024 and 2029 future conditions, respectively. It is not expected to exceed the available storage 

length provided or block the site access. The southbound through and right movement may slightly exceed 

the  available  storage  length provided under 2024  future  conditions, but  the  situation will be  greatly 



 
 

 

12 

Transportation Study 
Proposed Mixed‐Use Development 

10 Aspen Springs Drive, Clarington (Bowmanville), ON 

improved after the widening along Bowmanville Avenue is completed. The traffic queues are not expected 

to have any adverse impact on intersection operation under 2029 future conditions.  

Summary 

The intersection is currently operating at acceptable capacity. Longer cycle length may further improve 

the operation. Although the intersection is expected to operate over capacity during weekday PM peak 

hour under 2024 future conditions, it is an interim condition. The proposed widening along Bowmanville 

Avenue would greatly improve the operation once completed (The road improvements are scheduled to 

start  in  2023).  Given  the  signal  timing  plan  at  this  intersection  is  coordinated  along  a  corridor,  no 

adjustment on cycle length has been made in this analysis. 

Bowmanville Avenue at Hartwell Avenue / Existing Condo Access 

Under existing conditions, this  intersection operates at an overall LOS of A with a v/c ratio of 0.65 and 

0.70 during the AM and PM peak hours, respectively. All the movements operate at a LOS of D or better.  

Horizon Year 2024 

Under 2024 future background and total conditions, the intersection is expected to operate similarly to 

the existing conditions. The intersection is expected to operate at a good LOS of B or better with an overall 

v/c ratio of 0.72 and 0.81 during weekday AM and PM peak hour, respectively. All the movements are 

expected to operate at a LOS of D or better. 

Horizon Year 2029 

Under 2029 future background and total conditions, with the roadway improvements, the intersection is 

expected to operate better than the existing conditions. The intersection is expected to operate at a good 

LOS of A with an overall v/c ratio of 0.44 and 0.52 during weekday AM and PM peak hour, respectively. 

All the movements are expected to operate at a LOS of D or better.  

The 95th percentile vehicle queue for southbound movements were observed to reach up to 113m and 

32m under 2024 and 2029  future  conditions,  respectively.  It  is not expected  to exceed  the available 

storage length provided. The lane configuration changes at this intersection improve traffic queues at this 

intersection. The traffic queues are not expected to have any adverse impact on intersection operation 

under 2029 future conditions.  

Summary 

In summary, the  intersection  is expected to operate well and  is not expected to experience any major 

delays. 

Bonnycastle Drive at Aspen Springs Drive 

Under existing conditions, all the movements operate at a good LOS of B or better with a delay up to 12 

seconds during weekday peak hours. 

Under 2024 and 2029 future conditions, all the movements at this intersection are expected to operate 

and at a good LOS of B or better with a delay up to 15 seconds. 
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The 95th percentile vehicle queue was observed to reach up to 23m (approximately 4‐5 vehicles) and it is 

not expected to exceed the available storage  length provided. The vehicle queues are not expected to 

have any adverse impact on intersection operation.  

Summary 

In summary, the  intersection  is expected to operate well and  is not expected to experience any major 

delays. 

Fry Crescent (East) at Aspen Springs Drive 

Under existing conditions, all the movements operate at a good LOS of B or better with a delay up to 11 

seconds during weekday peak hours. 

Under 2024 and 2029 future conditions, all the movements at this intersection are expected to operate 

and at a good LOS of B or better with a delay up to 13 seconds. 

Summary 

In summary, the  intersection  is expected to operate well and  is not expected to experience any major 

delays. 

Fry Crescent (West) / Existing Condo Access at Aspen Springs Drive 

Under existing conditions, all the movements operate at a good LOS of B or better with a delay up to 13 

seconds during weekday peak hours. 

Under 2024 and 2029 future conditions, all the movements at this intersection are expected to operate 

and at a LOS of C or better with a delay up to 16 seconds. 

Summary 

In summary, the  intersection  is expected to operate well and  is not expected to experience any major 

delays. 

Aspen Springs Drive at Proposed Site Driveway 

Under 2024 and 2029 future conditions, all the movements at the proposed site access are expected to 

operate and at a LOS of C or better with a delay up to 16 seconds. 

The 95th percentile vehicle queue was observed to reach up to 16m (approximately 3 vehicles) and it is 

expected  to  be  contained within  the  site.  The  vehicle  queue  for  eastbound  and westbound  are  not 

expected to have any adverse impact on intersection operation.  

Summary 

In summary, the access is expected to operate well and is not expected to experience any major delays. 

Bowmanville Avenue at Proposed Right‐In/Right‐Out Access (RO only for the subject site) 

Under 2024 future conditions, all the movements at the proposed site access are expected to operate and 

at a LOS of C or better with a delay up to 20 seconds. 
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Under 2029 future conditions, with the EA roadway improvements completed, all the movements at the 

proposed site access are expected to operate and at a LOS of B or better with a delay up to 11 seconds. 

The 95th percentile vehicle queue was observed to reach up to 17m (approximately 3 vehicles) under 2024 

future conditions and 13m (approximately 2‐3 vehicles) under 2029 total conditions, which are expected 

to  be  contained within  the  site.  The  EA widening  improvements  along  Bowmanville  Avenue would 

improve traffic queues at this intersection.  

Summary 

In summary, the access is expected to operate well and is not expected to experience any major delays. 

Overall Summary 

Overall, the traffic analysis indicates that the site accesses would operate well in future conditions with 
no roadway improvements necessary to accommodate the subject site. The intersection of Bowmanville 
Avenue and Highway 2  is expected  to operate at  critical or over  capacity  in  future  conditions due  to 
background traffic growth with signal timing adjustments. The subject site is not expected to cause any 
major delays to the intersection. 

Further,  the  vehicle  queuing  analysis  indicates  that  95th  percentile  queues  are  also  expected  to  be 
acceptable in horizon years. It can be concluded that no road improvements, other than the site driveway, 
are necessary for the site to function. 

 

   



Intersection

Movement

V/C Delay LOS V/C Delay LOS V/C Delay LOS V/C Delay LOS V/C Delay LOS V/C Delay LOS

 Bowmanville Avenue & Highway 2 0.88 36 D 1.02 43 D 0.94 40 D 1.10 61 E 0.98 43 D 1.18 67 E

Eastbound Left 0.84 48 D 1.00 69 E 0.88 53 D 0.97 63 E 0.91 60 E 0.98 68 E

Eastbound Through 0.74 36 D 0.96 46 D 0.83 41 D 1.14 103 F 0.83 41 D 1.14 103 F

Eastbound Right 0.20 27 C 0.31 22 C 0.23 27 C 0.38 24 C 0.27 28 C 0.42 25 C

Westbound Left 0.79 39 D 0.77 36 D 0.85 46 D 0.82 44 D 0.90 58 E 0.94 71 E

Westbound Through 0.91 47 D 0.74 28 C 0.97 57 E 1.04 70 E 0.97 57 E 1.04 70 E

Westbound Right 0.05 25 C 0.06 19 B 0.05 25 C 0.06 22 C 0.05 25 C 0.06 22 C

Northbound Left 0.65 21 C 0.94 53 D 0.83 37 D 0.94 58 E 0.94 58 E 1.10 106 F

Northbound Through 0.47 14 B 0.80 31 C 0.51 14 B 0.81 30 C 0.57 15 B 0.86 33 C

Northbound Right 0.08 10 B 0.13 18 B 0.08 9 A 0.14 16 B 0.09 10 B 0.15 16 B

Southbound Left 0.14 21 C 1.00 121 F 0.14 21 C 0.62 33 C 0.15 20 C 0.70 40 D

Southbound Through 0.95 56 E 1.00 79 E 0.95 56 E 0.95 60 E 0.97 60 E 1.04 84 F

Southbound Right 0.25 22 C 0.24 28 C 0.27 22 C 0.29 25 C 0.28 21 C 0.31 25 C

 Bowmanville Avenue & Aspen 

Springs Drive
0.78 13 B 0.75 14 B 0.84 17 B 0.93 32 C 0.94 29 C 1.07 62 E

Eastbound Left 0.62 40 D 0.68 40 D 0.64 40 D 0.71 44 D 0.77 44 D 0.84 54 D

Eastbound Right 0.09 33 C 0.09 31 C 0.10 32 C 0.09 32 C 0.13 30 C 0.11 31 C

Northbound Left 0.37 7 A 0.40 9 A 0.49 11 B 0.58 32 C 0.87 52 D 0.93 76 E

Northbound Through 0.41 5 A 0.73 10 B 0.45 5 A 0.76 9 A 0.47 6 A 0.79 9 A

Southbound Through / Right 0.82 11 B 0.77 9 A 0.89 17 B 1.01 49 D 0.99 34 C 1.17 108 F

 Bowmanville Avenue & Hartwell 

Avenue/Existing Condo Access
0.65 7 A 0.70 10 A 0.70 8 A 0.76 11 B 0.72 8 A 0.81 14 B

Eastbound Through / Left 0.27 41 D 0.4 41 D 0.28 41 D 0.42 42 D 0.28 41 D 0.42 42 D

Eastbound Right 0.03 39 D 0.05 38 D 0.03 39 D 0.05 38 D 0.03 39 D 0.05 38 D

Westbound Through / Left / Right 0.02 39 D 0.05 38 D 0.02 39 D 0.05 38 D 0.02 39 D 0.05 38 D

Northbound Left 0.11 3 A 0.24 4 A 0.13 3 A 0.28 5 A 0.14 3 A 0.29 5 A

Northbound Through / Right 0.45 5 A 0.73 9 A 0.48 5 A 0.79 11 B 0.50 5 A 0.86 15 B

Southbound Left 0.01 3 A 0.01 3 A 0.01 3 A 0.01 4 A 0.01 3 A 0.01 4 A

Southbound Through / Right 0.69 6 A 0.62 6 A 0.75 7 A 0.66 7 A 0.76 8 A 0.69 9 A

 Bonnycastle Drive & Aspen Springs 

Drive

Eastbound Through / Right 0 A 0 A 0 A 0 A 0 A 0 A

Westbound Through / Left 1 A 1 A 1 A 1 A 1 A 1 A

Northbound Left / Right 11 B 12 B 11 B 13 B 12 B 13 B

 Fry Crescent (East) & Aspen Springs 

Drive

Eastbound Through / Right 0 A 0 A 0 A 0 A 0 A 0 A

Westbound Through / Left 0 A 0 A 0 A 1 A 0 A 0 A

Northbound Left / Right 11 B 11 B 11 B 11 B 11 B 12 B

 Fry Crescent (West)/Existing Condo 

Access & Aspen Springs Drive

Eastbound Through / Left / Right 1 A 1 A 1 A 1 A 1 A 1 A

Westbound Through / Left / Right 0 A 0 A 0 A 0 A 0 A 0 A

Northbound Through / Left / Right 10 B 13 B 11 B 14 B 11 B 15 B

Southbound Through / Left / Right 11 B 13 B 12 B 13 B 12 B 14 B

 Aspen Springs Drive & 10 Aspen 

Springs Drive Access

Eastbound Through / Left 0 A 0 A 0 A 1 A

Westbound Through / Right 0 A 0 A 0 A 0 A

Southbound Left / Right 0 A 0 A 13 B 15 B

 Bowmanville Avenue & Shared 

Site/Metrolinx Laneway

Eastbound Right 0 A 0 A 20 C 17 C

Northbound Through 0 A 0 A 0 A 0 A

Southbound Through / Right 0 A 0 A 0 A 0 A

Table 9 – Capacity Analysis Results, Existing and Future 2024 Traffic Conditions

Existing Traffic Conditions Background Traffic Conditions Total Traffic Conditions

 Weekday AM Peak   Weekday PM Peak   2024 Weekday AM   2024 Weekday PM   2024 Weekday AM   2024 Weekday PM 



Intersection

Movement

V/C Delay LOS V/C Delay LOS V/C Delay LOS V/C Delay LOS V/C Delay LOS V/C Delay LOS

 Bowmanville Avenue & Highway 2 0.88 36 D 1.02 43 D 0.96 39 D 1.15 67 E 1.01 40 D 1.21 70 E

Eastbound Left 0.84 48 D 1.00 69 E 0.87 48 D 0.90 48 D 0.87 48 D 0.91 49 D

Eastbound Through 0.74 36 D 0.96 46 D 0.94 51 D 1.15 105 F 0.95 53 D 1.15 105 F

Eastbound Right 0.20 27 C 0.31 22 C 0.37 29 C 0.46 24 C 0.40 30 C 0.49 24 C

Westbound Left 0.79 39 D 0.77 36 D 0.92 52 D 1.03 93 F 0.93 55 D 1.12 122 F

Westbound Through 0.91 47 D 0.74 28 C 0.95 47 D 1.11 95 F 0.95 48 D 1.10 91 F

Westbound Right 0.05 25 C 0.06 19 B 0.07 21 C 0.07 22 C 0.07 21 C 0.07 22 C

Northbound Left 0.65 21 C 0.94 53 D 0.85 39 D 1.06 80 F 0.93 54 D 1.17 119 F

Northbound Through 0.47 14 B 0.80 31 C 0.36 16 B 0.79 25 C 0.40 16 B 0.83 28 C

Northbound Right 0.08 10 B 0.13 18 B 0.10 10 B 0.41 17 B 0.11 11 B 0.38 17 B

Southbound Left 0.14 21 C 1.00 121 F 0.26 28 C 0.71 36 C 0.26 28 C 0.67 34 C

Southbound Through 0.95 56 E 1.00 79 E 0.77 36 D 0.73 38 D 0.79 37 D 0.80 42 D

Southbound Right 0.25 22 C 0.24 28 C 0.36 29 C 0.25 31 C 0.37 29 C 0.28 31 C

 Bowmanville Avenue & Aspen 

Springs Drive
0.78 13 B 0.75 14 B 0.51 10 A 0.57 11 B 0.57 13 B 0.68 13 B

Eastbound Left 0.62 40 D 0.68 40 D 0.67 40 D 0.73 41 D 0.77 43 D 0.80 42 D

Eastbound Right 0.09 33 C 0.09 31 C 0.24 33 C 0.10 29 C 0.33 31 C 0.17 27 C

Northbound Left 0.37 7 A 0.40 9 A 0.38 8 A 0.38 8 A 0.48 12 B 0.63 13 B

Northbound Through 0.41 5 A 0.73 10 B 0.28 5 A 0.52 8 A 0.29 5 A 0.54 10 A

Southbound Through 0.47 4 A 0.40 5 A 0.50 7 A 0.43 5 A

Southbound Through / Right 0.82 11 B 0.77 9 A

Southbound Right 0.13 2 A 0.15 2 A 0.16 5 A 0.24 2 A

 Bowmanville Avenue & Hartwell 

Avenue/Existing Condo Access
0.65 7 A 0.70 10 A 0.43 4 A 0.49 6 A 0.44 4 A 0.52 7 A

Eastbound Through / Left 0.27 41 D 0.4 41 D 0.30 41 D 0.45 41 D 0.30 41 D 0.45 41 D

Eastbound Right 0.03 39 D 0.05 38 D 0.03 39 D 0.06 38 D 0.03 39 D 0.06 38 D

Westbound Through / Left / Right 0.02 39 D 0.05 38 D 0.02 38 D 0.06 38 D 0.02 38 D 0.06 38 D

Northbound Left 0.11 3 A 0.24 4 A 0.14 3 A 0.29 5 A 0.14 3 A 0.3 5 A

Northbound Through / Right 0.45 5 A 0.73 9 A 0.29 3 A 0.49 5 A 0.30 3 A 0.53 5 A

Southbound Left 0.01 3 A 0.01 3 A 0.01 2 A 0.01 2 A 0.01 2 A 0.02 2 A

Southbound Through 0.44 2 A 0.36 3 A 0.45 2 A 0.37 3 A

Southbound Through / Right 0.69 6 A 0.62 6 A

Southbound Right 0.04 1 A 0.06 2 A 0.04 1 A 0.06 2 A

 Bonnycastle Drive & Aspen Springs 

Drive

Eastbound Through / Right 0 A 0 A 0 A 0 A 0 A 0 A

Westbound Through / Left 1 A 1 A 1 A 1 A 1 A 1 A

Northbound Left / Right 11 B 12 B 12 B 14 B 12 B 15 B

 Fry Crescent (East) & Aspen Springs 

Drive

Eastbound Through / Right 0 A 0 A 0 A 0 A 0 A 0 A

Westbound Through / Left 0 A 0 A 0 A 1 A 0 A 0 A

Northbound Left / Right 11 B 11 B 11 B 12 B 12 B 13 B

 Fry Crescent (West)/Existing Condo 

Access & Aspen Springs Drive

Eastbound Through / Left / Right 1 A 1 A 1 A 1 A 1 A 1 A

Westbound Through / Left / Right 0 A 0 A 0 A 0 A 0 A 0 A

Northbound Through / Left / Right 10 B 13 B 11 B 15 B 11 B 16 C

Southbound Through / Left / Right 11 B 13 B 12 B 14 B 13 B 15 B

 Aspen Springs Drive & 10 Aspen 

Springs Drive Access

Eastbound Through / Left 0 A 0 A 0 A 1 A

Westbound Through / Right 0 A 0 A 0 A 0 A

Southbound Left / Right 0 A 0 A 14 B 16 C

 Bowmanville Avenue & Shared 

Site/Metrolinx Laneway

Eastbound Right 0 A 0 A 11 B 11 B

Northbound Through 0 A 0 A 0 A 0 A

Southbound Through 0 A 0 A 0 A 0 A

Southbound Through / Right 0 A 0 A 0 A 0 A

Table 10 – Capacity Analysis Results, Existing and Future 2029 Traffic Conditions

Existing Traffic Conditions Background Traffic Conditions Total Traffic Conditions

 Weekday AM Peak   Weekday PM Peak   2029 Weekday AM   2029 Weekday PM   2029 Weekday AM   2029 Weekday PM 
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Table 11 – Vehicle Queuing Analysis Results, Future 2024 and 2029 Total Traffic Conditions 

Intersection 
    Movement  Available 

Storage Length 
(m) 

95th Percentile Vehicle Queues (m) 

2024 Total   2029 Total 

AM Peak 
Hour 

PM Peak 
Hour 

AM Peak 
Hour 

PM Peak 
Hour 

Bowmanville Avenue & Aspen 
Springs Drive 

     
   

    Eastbound Left   60  47  47  45  54 

    Eastbound Right  60  39  27  26  54 

    Southbound Through / Right  120  129  125  15  18 

    Northbound Left  130  130  97  39  62 

Bowmanville Avenue & Hartwell 
Avenue 

     
   

    Southbound Left   130  0  9  7  32 

Southbound Through/Right  130  113  100  23  18 

Bonnycastle Drive & Aspen Springs 
Drive 

     
   

    Eastbound Through / Right  85  0  5  0  0 

    Westbound Left / Through   95  0  15  7  18 

    Northbound Left / Right  55  14  18  16  23 

Aspen Springs Drive & Site Access           

    Eastbound Left / Through   95  10  16  7  37 

    Westbound Through / Right  60  0  5  0  0 

    Southbound Left / Right  30  14  16  16  15 

Bowmanville Avenue & Site Access           

    Eastbound Right  70  17  6  13  9 

    Southbound Through / Right  >300  63  56  0  0 

9. PARKING STUDY 

9.1 Parking Supply and Requirements 

Auto parking is to be provided via three underground parking levels, along with an at‐grade parking area, 
which are broken down as follows: 

 At‐Grade (visitor/customer parking): 18 spaces  

 Underground Parking Levels 1, 2 & 3 (visitor/resident parking): 757 spaces  

A total of 775 parking spaces are provided on site. The parking requirements for the proposed uses on 
site were calculated based on the Municipality of Clarington’s By‐law 84‐63, dated July 2015. Table 12 
below shows a breakdown of the parking requirements, with relevant excerpts of the by‐law provided in 
Appendix F. 
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Table 12 – Auto Parking Requirements and Supply, Zoning By‐Law  

Land Use 

Size 

(units / 

sq.m) 

Minimum Requirements 
Proposed 

Supply Rate  Spaces 

Dwelling 

Units 

Bachelor/ 

1‐bedroom 
385   1 parking space / unit  385 

665 
2‐bedroom  212  1.25 parking spaces / unit  265 

3‐bedroom  10  1.5 parking spaces / unit  15 

Visitors  607  0.25 parking spaces / unit  151.8  89 

Retail GFA  624.8  1 parking space / 30m² of GFA  20.8  21 

Accessible Parking: 2% of total space required  16.7  17 

Total (including accessible parking)  837  775 

Source: Municipality of Clarington By‐law 84‐63 

Based on the site plan, 775 parking spaces are provided on site,  including 665 spaces for residents, 89 

spaces  for visitors and 21 spaces  for visitors and customers. Based on  the zoning by‐law  the required 

parking supply is 837 spaces, compared to the proposed supply of 775 spaces, resulting in a shortfall of 

62 spaces. Overall, the parking requirement is met by 93%, and the shortage is fairly minor. A total of 17 

accessible parking spaces are provided on site, which meets the Zoning By‐law requirements.  

The subject site is located within Urban Centra land use area based on Municipality of Clarington’s Official 

Plan, and Urban Centre Mixed‐Use (MU3) zoning requirements are considered to be comparable for the 

subject site. MU3 zone has a minimum required parking rate of 1 space per unit for apartment and 1 space 

for every 40 sqm for retail uses. The parking requirements based on MU3 zone have been summarized in 

Table 13 for comparison purposes. The relevant excerpts of the by‐law provided in Appendix F. 

Table 13 – Auto Parking Requirements and Supply, MU3 Zone 

Land Use 

Size 

(units / 

sq.m) 

Minimum Requirements 
Proposed 

Supply Rate  Spaces 

Apartment Dwelling   607  1 parking space / unit  607  754 

Retail GFA  624.8  1 parking space / 40m² of GFA  15.6  21 

Accessible Parking: 2% of total space required   12.5  17 

Total (including accessible parking)  623  775 

Source: Municipality of Clarington By‐law 84‐63 

Based on the parking requirements for MU3 zone, the required parking supply is 623 spaces, compared 

to the proposed supply of 775 spaces, resulting in a surplus of 152 spaces. A total of 775 parking spaces 

are provided on site, which exceeds the requirements for MU3 zone.  
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9.2 Alternative Modes of Transpiration   

Existing Transit Infrastructure 

As mentioned earlier in Section 4.4, the subject site is located with in the service area of Durham Region 
Transit and GO Transit. Residents and visitors from the site can easily access the transit.  

Durham Region Transit’s Route 902 operates along Highway 2 from an area near the Lakeridge Health 

Bowmanville  Hospital,  and  the Oshawa  Centre  Terminal,  providing  a  connection  to  the  local  routes 

servicing the Oshawa area. The nearest bus stops are located at the Highway 2 and Bowmanville Avenue 

intersection located approximately 500m north of the subject site. Although the bus stops are just beyond 

a preferred walkable distance (400m), the eventual widening of Bowmanville Avenue is to  include new 

multi‐use paths, improving connections to these bus stops for residents and visitors. 

GO Transit’s Route 88 currently services  the site, with a bus stop  located on  the northwest corner of 
Bowmanville Avenue and Aspen Springs Drive, just next to the subject site. The route provides  locals a 
connection further east to Trent University in Peterborough, or west to the Oshawa GO Station, which can 
then be utilized to access other major transit hubs such as Union Station, in the City of Toronto. 

Future Bowmanville GO Expansion 

As previously mentioned  in this report, Metrolinx  is  in the preliminary planning stages of developing a 

new GO Station in the Town of Bowmanville, which is to be located within the lot adjacent west of the 

subject  development.  The  new  extension  to  the  Lakeshore  East  line  will  link  Bowmanville  and  the 

downtown Oshawa core to downtown Toronto in the form of four (4) new GO Stations, to be constructed 

along the existing railway infrastructure. The Bowmanville station is to be the eastern most node of the 

extension that will connect to the Lakeshore East  line, and project completion  is anticipated sometime 

between 2024 and 2029. A map providing an overview of the new extension is provided in Figure 13. 

As anticipated ridership for the Bowmanville expansion was unavailable, a review of the Fiscal Year‐To‐

Date Ridership Report, obtained from Metrolinx’s Open Datasets was conducted to further understand 

ridership statistics and growth along the Lakeshore East  line.  It should be noted the 2020 results from 

Metrolinx’s  Fiscal‐Year‐To‐Date Ridership  report were  significantly  affected  because  of  the  COVID‐19 

pandemic. Subsequently the results are not considered to accurately reflect the current demand of the 

GO Train service and were  left out of this review. Table 14 provides a breakdown of total ridership for 

2018 and 2019, with source information provided in Appendix B. 

Table 14 – Summary of Ridership Performance, GO Train Lakeshore East (2018 & 2019) 

Year  Total Ridership  Average Daily Ridership  Average Daily Ridership (%) 

2018  5.3 M  21.6 K  4.5 % 

2019  6.3 M  22.7 K  7.1 % 

As noted above, there was an approximate 2.5% increase in average daily ridership along the Lakeshore 

East line between 2018 and 2019. 

The  future  transit hub  is expected  to generate  some  ridership  from  the  surrounding  residential uses, 

including the subject development given its proximity to the site. Durham Region also indicated that train 

schedules are anticipated to have a headway frequency of 30 minutes during the peak hours, allowing 
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passengers greater flexibility when considering the time, they have to leave their home or work to catch 

their desired departure  time. This will provide a convenient mode of  transportation  to accommodate 

residents on their daily commute, as well as visitors to the development, and should help reduce overall 

auto parking demand on‐site. 

9.3 Public Parking Opportunities 

There is currently on‐street parking (approximately 25 spaces) available along the north and south sides 

of Aspen Springs Drive, beginning  from  the west  leg of  the Bonnycastle Drive  intersection  to a point 

approximately 30m east of Green Road (coinciding with the existing bicycle  lanes). Both the north and 

south  sides  of  the  roadway  allow  for  on‐street parking, which will provide  visitors/customers  to  the 

building potential parking opportunities. Figure 14 provides a map illustrating the areas within a 200‐m 

radius (2‐3 minutes) in which on‐street parking is available along the study area roadways. 

In conclusion, given the site context, access to transit facilities and the proximity to future Bowmanville 

GO station,  the proposed development could be accommodated by  the proposed parking supply  (775 

spaces) on site, alternative travel modes and on‐street parking availability.  

10. TRANSPORTATION DEMAND MANAGEMENT PLAN 

A  Transportation Demand Management  (TDM) Plan  is provided  as part of  this  report  in  an  effort  to 

minimize parking demands, traffic congestion, improve air quality, reduce greenhouse gas emissions, and 

improve public health in the long‐term. The plan will help provide the public greater choice, incentives, 

and opportunities to choose travel modes other than single‐occupant vehicles. Our proposed TDM plan 

for the site is outlined as follows: 

Pedestrian & Cycling 

There is existing sidewalk infrastructure along all study area roadways, with pathways to extend from the 

main  access  allowing  for  connectivity  to  the  sidewalk  network  on  both  Aspen  Springs  Drive  and 

Bowmanville Avenue. There are also currently bicycle  lanes provided along Aspen Springs Drive, which 

start at Bonnycastle Drive and continue to Green Road. There are bicycle parking spaces on‐site, providing 

visitors to the residence a means of securing their bike should they choose cycling over driving.  

The widening of Bowmanville Avenue, proposed through the municipal EA Study,  is also to  include the 

construction of new multi‐use paths on both the east and west sides, extending along the corridor within 

the  study  area.  This multi‐use  path  is  to  connect with  the  existing  sidewalk  network  along Hartwell 

Avenue, Aspen Springs Drive, and Regional Highway 2.  

Multi‐use pathway facilities are encouraged as both a means of travel and recreation. Sidewalks and off‐

road pathways are  intended  to be  integrated  into a continuous pedestrian  system  that  includes  local 

roads, arterial  roads,  collector  roads and off‐road pathways. Connecting pedestrian  systems  to major 

roadways such as Highway 2 encourages a healthier and more environmentally friendly lifestyle. A total 

of 252 bicycle spaces (including 18 outdoor spaces and 234 indoor spaces) is provided on site to encourage 

cycling. 
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Transit Services 

As discussed in Section 4.4, the subject site is served by GO Transit’s Route 88, allowing for connectivity 

between the Oshawa GO Station and Trent University in Peterborough, at which other major transit routes 

can be accessed. The nearest bus stop  is  located at the Bowmanville Avenue and Aspen Springs Drive 

intersection, adjacent to the site.  

Furthermore, the previously mentioned improvements to Bowmanville Avenue, such as the multi‐use trail 

will provide a viable connection from the subject site to the Bowmanville Avenue / Highway 2 intersection, 

where  Durham  Region  Transit’s  Route  902  bus  stops  are  located, which will  help  establish  a  viable 

connection  to other  local  routes operated by Durham Region Transit  in  the Bowmanville and Oshawa 

areas. 

The future Bowmanville GO station  is expected to generate ridership from the surrounding residential 

uses,  including  the subject development given  its proximity  to  the site. This will provide a convenient 

mode of  transportation  to accommodate  residents on  their daily  commute, as well as visitors  to  the 

development, and should help reduce overall auto parking demand on‐site. 

Increasing  public  transit  use  has many  benefits  such  as  protecting  the  environment,  reducing  traffic 

congestion on  regional  roads, providing  convenience,  saving energy,  strengthening  communities, and 

improving liveability. To encourage travel by transit, transit information packages containing route maps, 

schedules and other useful  information should be readily available  for residents and visitors within an 

accessible location, such as the entrance lobby of each building. 

Carpooling / Ridesharing 

To help reduce travel by single‐occupant automobiles, staff and visitors should be encouraged to carpool 

where possible. Smart Commute  is one of a network of  local transportation management associations 

across the GTA delivering TDM programs and services. 

Ridesharing is a growing trend within the GTA, allowing people without a vehicle to share a vehicle with 

others to their specified location. Uber was one of the first to start the ridesharing movement within the 

GTA. The ease of use with the smartphone application (app) is popular with young professionals who 

may look for other options than owning a personal vehicle for travel. 

Communication Strategy 

We recommend distribution of Information packages and pre‐loaded Presto cards to new residents. The 

Applicant is encouraged to reach out to Durham Region for assistance in the provision of these items: 

 Durham Region / GO Transit route maps and schedules 

 Cycling and Trails Map 

 Instructions for validating / pre‐loading and using Transit Passes  

As the residences get occupied, Information packages can be provided to residents so as to encourage 

alternative modes of travel. It is recommended that resident profile survey questionnaires be distributed 

to new residents at 50% occupancy of the buildings, in order to determine mode of travel characteristics. 

These surveys would identify whether the resident owns a personal vehicle, travels by transit, or would 
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use  transit  if service was  improved  ‐  thus  identifying  resident's  interest  in  transit and other modes of 

travel.  

11. SITE PLAN REVIEW 

11.1 Site Access Review  

A  review  of  the  proposed  site  access  design  was  completed  using  Carington’s  Zoning  By‐Law  and 
Transportation Association of Canada’s (TAC) Geometric Design Guidelines for Canadian Roads. Source 
information is provided in Appendix F and Appendix G. TAC defines the minimum spacing for residential 
driveways to be a minimum of 2m apart. Table 15 summarized the spacing requirement and proposed 
spacing.  

Table 15 – Required and Proposed Dimensions of Site Driveway 

  Distance to Street Corner  Curb Radius  Driveway Width 

Requirements  2.0m  3.0 ‐ 4.5m 
Minimum 4.5m for One‐

way, 6.0m for two‐way  

Proposed 

Aspen Springs 

Drive Access 
67.7m  6.0m  6.5m (two‐way) 

Bowmanville 

Avenue Access 
130.5m  6.0m  4.5m (one‐way) 

  Sources: Clarington’ s Zoning By‐law 84‐63, TAC Guidelines 

The  proposed  site  access  off  Aspen  Springs  Drive  is  approximately  67.7m  to  the  intersection  of 
Bowmanville  Avenue  and  Aspen  Springs  and  has  a  width  of  6.5m;  the  proposed  site  access  off 
Bowmanville Avenue  is approximately 130.5m  to  the  intersection of Bowmanville Avenue and Aspen 
Springs  and has  a width of 4.5m, which meet  the  requirements of  spacing  and width. Although  TAC 
identifies typical curb radius for residential developments as 3.0m to 4.5m, a radius of 6.0m is proposed 
at both site access to allow smooth vehicle turning movements. Details are discussed in Section 11.3, the 
site circulation review. 

11.2 Parking Design Review   

Table 16 summarized the dimension requirements and proposed dimensions for parking stalls and layout. 
Source information is provided in Appendix F. 

Table 16 – Required and Proposed Dimensions of Parking Layout 

  Space Width (m)  Space Length (m)  Aisle Width (m) 

Minimum 

Requirements 

2.75 

4.5 (accessible space) 
5.7 

Minimum 4.5 (one‐way) 

 6.0 (two‐way)  

Proposed 
2.75  

4.5 (accessible space) 
5.7 

4.5 (one‐way) 

6.0‐6.5 (two‐way) 

Sources: Clarington’ s Zoning By‐law 84‐63 

The proposed parking stalls have a width of 2.75m (4.5m for accessible parking spaces) and a length of 
5.7m. The driving aisle at grade is proposed to be 6.25m to 6.5m and the aisles underground are 6.0m. All 
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the  dimensions  of  parking  spaces meet  the  Town’s  zoning  By‐law’s minimum  requirements.  Source 
information is provided in Appendix F. 

11.3 Site Circulation Review 

A site circulation review was completed using AutoTurn vehicle turning template software to simulate 

design vehicles expected to use the site, including a loading vehicle (for moving, delivery, etc.), a waste 

collection vehicle and a passenger vehicle. Details of the site circulation review for each vehicle type is 

provided in this section: 

Passenger Vehicles 

Figure 15 and Figure 16 show passenger vehicles accessing the site via the driveway off Aspen Springs 

Drive, parking into critical spaces, and then exiting via the proposed two accesses.  

Figure 17 and Figure 18 show a passenger vehicle accessing the parking garage via ramp and parking into 

critical spaces, and then exiting via the same ramp. The parking layout for all the parking levels (P1 to P3) 

are identical.  

Loading Vehicles 

Figure 19, Figure 20 and Figure 21 show a Medium Sing‐Unit (MSU) vehicle accessing the driveway off 

Aspen Springs Drive and parking into the loading areas on ground floor, and exiting the site from the same 

access.  

Waste Collection Vehicles 

Figure 22 and Figure 23 demonstrate that a typical 12m waste collection vehicle is able to access and exit 

from the loading spaces and site adequately.   

Overall,  the  figures  indicated  that  the  proposed  site  plan  layout  is  adequate  for  the  circulation  of 

passenger vehicles,  loading vehicles, and waste collection vehicles.   Vehicles  larger  than a 12m waste 

collection truck are not expected to enter the site.  

12. SUMMARY AND CONCLUSIONS 

12.1 Summary 

This Transportation Study, prepared for the proposed residential condominium development at 10 Aspen 

Springs Drive, Clarington (Bowmanville), ON, is summarized as follows: 

Traffic Impact Study 

 Based on ITE’s Trip Generation manual, the site is expected to generate approximately 197 and 281 

two‐way trips during the weekday AM and PM peak hours, respectively. 

 For the intersection of Highway 2 and Bowmanville Avenue, background traffic growth is causing the 

intersection to operate at critical capacity, with signal timing plan adjustments, during weekday peak 

hours in horizon years.  

 The intersection of Bowmanville Avenue and Aspen Springs Drive is expected to operate over capacity 

during weekday PM peak hour under 2024 future conditions (with STP adjustments), but it is an interim 
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condition.  The  proposed  widening  road  improvements  along  Bowmanville  Avenue,  as  proposed 

through the municipal EA Study, would greatly improve the operation once completed.  

 The  capacity  and  queuing  analysis  indicates  that  the  proposed  site  driveway  and  all  other  the 

intersections  in the study area are expected to operate acceptably with reserve capacity  in horizon 

year 2024 and 2029. No road improvements (other than constructing the site driveway) or additional 

signal timing adjustments are required to accommodate the traffic generated by the development. 

Parking Study 

 A total of 775 parking spaces are provided on site,  including 665 spaces for residents,89 spaces for 

visitors and 21 spaces for retail uses. Based on the Zoning by‐law, the required parking supply is 837 

spaces, compared to the proposed supply of 775 spaces, resulting in a shortfall of 62 spaces. Overall, 

the parking requirement is met by 93%. A total of 17 accessible parking spaces are provided on site, 

which exceeds the Zoning By‐law requirements. 

 Based on the parking requirements for MU3 zone, the required parking supply is 623 spaces, compared 

to the proposed supply of 775 spaces, resulting in a surplus of 152 spaces. A total of 775 parking spaces 

are provided on site, which exceeds the requirements for MU3 zone.  

 The  future  Bowmanville  GO  Station,  just  north  of  the  subject  site  is  expected  to  generate  some 

ridership from the surrounding residential uses, including the subject development given its proximity 

to the site.  It will provide a convenient mode of transportation to accommodate residents on their 

daily commute, as well as visitors to the development, and should help reduce overall auto parking 

demand on‐site. 

 Given the site context, access to transit facilities and the proximity to future Bowmanville GO station, 

the  proposed  development  could  be  accommodated  by  the  proposed  parking  supply  on  site, 

alternative travel modes and on‐street parking availability.  

TDM Plan 

 Pedestrian connections are provided on‐site to connect residents, visitors and patrons to the municipal 

sidewalk  along Aspen  Springs Drive  and Bowmanville Avenue.  Transit  stops  are provided within  a 

walking distance from the site, and the site is therefore adequately serviced by transit. 

 The applicant would distribute transit service schedules / maps, cycling routes / pedestrian trails maps 

and a list / description of available community services in the area to new tenants as part of a welcome 

package. 

Site Plan Review 

 The Municipality of Clarington Zoning By‐law and TAC guidelines were  reviewed  to ensure proper 

access and parking  layout design. The proposed site accesses, parking stalls and parking aisles meet 

the design requirements. 

 The  vehicle  turning  templates  show  that  the  proposed  driveway  and  internal  drive  aisles  can 

accommodate waste collection, loading / delivery, and passenger vehicles. Vehicles larger than a waste 

collection vehicle are not expected at the site. 



 
 

 

25 

Transportation Study 
Proposed Mixed‐Use Development 

10 Aspen Springs Drive, Clarington (Bowmanville), ON 

12.2 Conclusions 

To conclude, our traffic findings for horizon year 2024 and 2029 indicate that the proposed development 

can be accommodated by surrounding road network and no improvements are required. The proposed 

auto parking supply is expected to be sufficient based on the site context, access to transit facilities and 

the  proximity  to  future  Bowmanville  GO  station.  A  review  of  parking  layout  requirements  and  site 

circulation is also provided herein. Traffic and parking activity at the proposed development will function 

in an acceptable manner.   

 

Respectfully submitted, 

 

 

Anil Seegobin, P.Eng.                                                                                                    Jing Min, E.I.T. 

Partner, Engineer                         Traffic Analyst 

Trans ‐Plan  Transportation   Inc.   

Transportat ion  Consultants  
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Figure 1 – Site Location 
 

Source: Google Earth 
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Transportation Study 
Proposed Mixed‐Use Development 

10 Aspen Springs Drive, Clarington (Bowmanville), ON 

Figure 5 – Study Area Transit Service 

 

 
 
 
Source: Durham Region Transit 
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Transportation Study 
Proposed Mixed‐Use Development 

10 Aspen Springs Drive, Clarington (Bowmanville), ON 

Figure 6 – Route Map of Line Peterborough/Oshawa  

 

 
Source: GO Transit 
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Transportation Study 
Proposed Mixed‐Use Development 

10 Aspen Springs Drive, Clarington (Bowmanville), ON 

Figure 13 – Future Bowmanville GO Expansion Map 

 Source: Metrolinx   
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Transportation Study 
Proposed Mixed‐Use Development 

10 Aspen Springs Drive, Clarington (Bowmanville), ON 

Figure 14 – Map of Available On‐Street Parking 

Source: Google Earth   

     Available on‐street parking 
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APPENDIX A 
Traffic Count Data and Signal Timing Plans



Turning Movement Count Diagram
Aspen Springs Drive and Bonnycastle Drive
Bowmanville, Ontario Tuesday, November 16, 2021

8:15 to 9:15 - to -

North Total 0 East Total 360 North Total 0 East Total 0

North Entering 0 Cyclists 0 0 0 East Entering 179 North Entering 0 Cyclists - - - East Entering 0

North Receiving 0 Truck 0 0 0 East Receiving 181 North Receiving 0 Truck - - - East Receiving 0

North Peds 0 Cars 0 0 0 East Peds 0 North Peds - Cars - - - East Peds -

0 0 0 0 0 0 - - - - - -
1 10 145 161 6 0 - - - - - -
0 0 20 12 0 0 - - - - - -

West Total 381 37 0 25 South Total 95 West Total 0 - - - South Total 0

West Entering 176 0 0 0 South Entering 63 West Entering 0 - - - South Entering 0

West Receiving 205 1 0 0 South Receiving 32 West Receiving 0 - - - South Receiving 0

West Peds 0 South Peds 2 West Peds - South Peds -

15:30 to 16:30

North Total 0 East Total 387 North Total 0 East Total 1722

North Entering 0 Cyclists 0 0 0 East Entering 178 North Entering 0 Cyclists 0 0 0 East Entering 816

North Receiving 0 Truck 0 0 0 East Receiving 209 North Receiving 0 Truck 0 0 0 East Receiving 906

North Peds 0 Cars 0 0 0 East Peds 4 North Peds 0 Cars 0 0 0 East Peds 6

0 0 0 0 0 0 0 0 0 0 0 0
0 2 184 146 5 0 1 17 762 696 14 0
0 0 40 26 1 0 0 2 148 104 2 0

West Total 417 40 0 23 South Total 130 West Total 1841 199 0 126 South Total 583

West Entering 226 0 0 0 South Entering 63 West Entering 930 1 0 0 South Entering 327

West Receiving 191 0 0 0 South Receiving 67 West Receiving 911 1 0 0 South Receiving 256

West Peds 0 South Peds 11 West Peds 3 South Peds 28

n/a

n/a

n/a

n/a

Aspen Sprin

Intersection ID: 
Date: 

AM Peak Hour: MD Peak Hour:

Intersection: 
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Turning Movement Count Diagram
Aspen Springs Drive and Fry Crescent (East)
Bowmanville, Ontario Tuesday, November 16, 2021

8:15 to 9:15 - to -

North Total 0 East Total 380 North Total 0 East Total 0

North Entering 0 Cyclists 0 0 0 East Entering 204 North Entering 0 Cyclists - - - East Entering 0

North Receiving 0 Truck 0 0 0 East Receiving 176 North Receiving 0 Truck - - - East Receiving 0

North Peds 0 Cars 0 0 0 East Peds 2 North Peds - Cars - - - East Peds -

0 0 0 0 0 0 - - - - - -
1 10 158 194 5 1 - - - - - -
0 0 3 3 1 0 - - - - - -

West Total 382 10 0 7 South Total 24 West Total 0 - - - South Total 0

West Entering 172 0 0 0 South Entering 17 West Entering 0 - - - South Entering 0

West Receiving 210 0 0 0 South Receiving 7 West Receiving 0 - - - South Receiving 0

West Peds 0 South Peds 4 West Peds - South Peds -

15:30 to 16:30

North Total 0 East Total 417 North Total 0 East Total 1838

North Entering 0 Cyclists 0 0 0 East Entering 192 North Entering 0 Cyclists 0 0 0 East Entering 910

North Receiving 0 Truck 0 0 0 East Receiving 225 North Receiving 0 Truck 0 0 0 East Receiving 928

North Peds 0 Cars 0 0 0 East Peds 1 North Peds 0 Cars 0 0 0 East Peds 3

0 0 0 0 0 0 0 0 0 0 0 0
0 2 215 175 6 0 1 19 871 860 14 1
0 0 13 11 0 0 0 0 28 34 1 0

West Total 418 7 0 8 South Total 39 West Total 1823 29 0 37 South Total 129

West Entering 230 0 0 0 South Entering 15 West Entering 919 0 0 0 South Entering 66

West Receiving 188 0 0 0 South Receiving 24 West Receiving 904 0 0 0 South Receiving 63

West Peds 2 South Peds 15 West Peds 4 South Peds 54Fry Cr (east)

Aspen Sprin

Fry Cr (east)

Aspen Sprin
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Intersection ID: 
Date: 
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Intersection: 
Municipality: 

n/a

n/a

n/a

n/a
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Turning Movement Count Diagram
Aspen Springs Drive and Condo Access Fry Crescent (West)
Bowmanville, Ontario Tuesday, November 16, 2021

8:15 to 9:15 - to -

North Total 55 East Total 381 North Total 0 East Total 0

North Entering 35 Cyclists 0 0 0 East Entering 209 North Entering 0 Cyclists - - - East Entering 0

North Receiving 20 Truck 0 0 1 East Receiving 172 North Receiving 0 Truck - - - East Receiving 0

North Peds 8 Cars 19 0 15 East Peds 0 North Peds - Cars - - - East Peds -

0 0 11 8 1 0 - - - - - -
1 10 138 191 4 1 - - - - - -
0 0 1 4 0 0 - - - - - -

West Total 380 4 0 6 South Total 16 West Total 0 - - - South Total 0

West Entering 161 0 0 1 South Entering 11 West Entering 0 - - - South Entering 0

West Receiving 219 0 0 0 South Receiving 5 West Receiving 0 - - - South Receiving 0

West Peds 0 South Peds 3 West Peds - South Peds -

15:30 to 16:30

North Total 61 East Total 417 North Total 309 East Total 1822

North Entering 21 Cyclists 0 0 0 East Entering 187 North Entering 154 Cyclists 0 0 0 East Entering 901

North Receiving 40 Truck 0 0 0 East Receiving 230 North Receiving 155 Truck 0 0 2 East Receiving 921

North Peds 5 Cars 8 0 13 East Peds 1 North Peds 23 Cars 66 0 86 East Peds 3

0 0 14 25 0 0 0 1 70 82 1 0
0 2 213 150 6 0 1 18 787 784 13 1
0 0 15 6 0 0 0 0 33 20 0 0

West Total 416 8 1 2 South Total 32 West Total 1798 24 1 26 South Total 105

West Entering 244 0 0 0 South Entering 11 West Entering 910 0 0 1 South Entering 52

West Receiving 172 0 0 0 South Receiving 21 West Receiving 888 0 0 0 South Receiving 53

West Peds 1 South Peds 14 West Peds 2 South Peds 36Fry Cr (west) Fry Cr (west)

Aspen Sprin
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Intersection ID: 
Date: 

AM Peak Hour: MD Peak Hour:

Intersection: 
Municipality: 
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Turning Movement Count Diagram
Martin Road and Hartwell Avenue
Bowmanville, Ontario Tuesday, November 16, 2021

8:30 to 9:30 - to -

North Total 7 East Total 10 North Total 0 East Total 0

North Entering 5 Cyclists 0 0 1 East Entering 5 North Entering 0 Cyclists - - - East Entering 0

North Receiving 2 Truck 0 0 0 East Receiving 5 North Receiving 0 Truck - - - East Receiving 0

North Peds 0 Cars 0 0 4 East Peds 5 North Peds - Cars - - - East Peds -

0 0 0 2 0 0 - - - - - -
0 0 0 1 0 1 - - - - - -
0 0 0 1 0 0 - - - - - -

West Total 2 0 0 0 South Total 1 West Total 0 - - - South Total 0

West Entering 0 0 0 0 South Entering 0 West Entering 0 - - - South Entering 0

West Receiving 2 0 0 0 South Receiving 1 West Receiving 0 - - - South Receiving 0

West Peds 0 South Peds 0 West Peds - South Peds -

15:00 to 16:00

North Total 10 East Total 18 North Total 39 East Total 64

North Entering 4 Cyclists 0 0 0 East Entering 11 North Entering 21 Cyclists 0 0 1 East Entering 34

North Receiving 6 Truck 0 0 0 East Receiving 7 North Receiving 18 Truck 0 0 0 East Receiving 30

North Peds 0 Cars 0 0 4 East Peds 3 North Peds 0 Cars 0 0 20 East Peds 11

0 0 0 6 0 0 0 0 0 18 0 0
0 0 0 2 0 0 0 0 1 4 0 1
0 0 0 3 0 0 0 0 0 11 0 0

West Total 2 0 0 3 South Total 6 West Total 6 0 0 8 South Total 19

West Entering 0 0 0 0 South Entering 3 West Entering 1 0 0 0 South Entering 8

West Receiving 2 0 0 0 South Receiving 3 West Receiving 5 0 0 0 South Receiving 11

West Peds 0 South Peds 0 West Peds 0 South Peds 0

Martin Rd

Martin Rd

Martin Rd

Martin Rd

Intersection ID: 
Date: 

AM Peak Hour: MD Peak Hour:

Intersection: 
Municipality: 
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Location

Date C&E No. Prepared by

Prepared for

*Please note a concerted effort has been made to ensure the accuracy and completeness of the data provided, however, 
inadvertent errors or omissions can still occur. Please bring any errors or omissions to the Region's attention.

INTERSECTION SIGNAL TIMING REPORT

34664493

Hwy. 2 and Bowmanville Ave. (RR 57)

Trans-Plan
C. Cybulska2021-NOV-17



Location

Date C&E No. Prepared by

Prepared for

*Please note a concerted effort has been made to ensure the accuracy and completeness of the data provided, however, 
inadvertent errors or omissions can still occur. Please bring any errors or omissions to the Region's attention.

INTERSECTION SIGNAL TIMING REPORT

34664493

Bowmanville Avenue (Regional Road 57) at Aspen Springs Drive

Trans-Plan
C. Cybulska11/16/2021



Location

Date C&E No. Prepared by

Prepared for

*Please note a concerted effort has been made to ensure the accuracy and completeness of the data provided, however, 
inadvertent errors or omissions can still occur. Please bring any errors or omissions to the Region's attention.

INTERSECTION SIGNAL TIMING REPORT

34664493

Bowmanville Ave. (RR 57) and Hartwell Ave. 

Trans-Plan
C. Cybulska2021-NOV-17



APPENDIX B 
Background Traffic Information



Review of Traffic Growth

Reginal Rd 57
Year AADT xy x^2 Growth by Annual

(vehicles) Linear Growth
Regression Rate

2017 18875 38070875 4068289 19565
2018 19295 38937310 4072324 17915
2019 15575 31445925 4076361 16265 -8.43%
6054 53745 108454110 12216974

events 3
m -1650
b 3347615

Source: AADT provided by the Region of Durham, 2017-2019

Hwy 2
Year AADT xy x^2 Growth by Annual

(vehicles) Linear Growth
Regression Rate

2017 29310 59118270 4068289 29732
2018 28960 58441280 4072324 28117
2019 26080 52655520 4076361 26502 -5.43%
6054 84350 170215070 12216974

events 3
m -1615
b 3287186.667

Source: AADT provided by the Region of Durham, 2017-2019
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Background Developments Information
Proposed Residential Development

10 Aspen Springs Drive, Bowmanville, ON

Development 1 ‐ Green Road and Highway 2

In  Out  Total In  Out  Total

ITE 820 (Shopping 

Centre)
187m²

14 39 53 36 27 63

ITE 820 (Shopping 

Centre)
174.4m²

11 29 40 26 21 47

25 68 93 62 48 110

Source: Figures 4‐1 and 4‐2, Transportation Impact Study, September 2021 by Nextrans Consulting

Development 2 ‐ 215, 219 & 223 King Street West

In  Out  Total In  Out  Total

Residential 425

ITE Code 230

27 129 156 125 62 187

Source: Figure 4‐1, Transportation Study Update #2, August 2017 by Nextrans Consulting

Development 3 ‐ 55 Clarington Boulevard

In  Out  Total In  Out  Total

Residential 134

ITE Code 222

20 86 106 83 43 127

Source: Exhibit 3.2, Memorandum: Update of 55 Clarington Boulevard TIS, February 2017 by Tranplan Associates

Proposed Multi‐Residential Development

Land Use
Units / 

Size (GFA)

AM Peak Hour PM Peak Hour

Land Use Units
AM Peak Hour PM Peak Hour

Trips

Proposed Residential Development

Land Use Units
AM Peak Hour PM Peak Hour

91

PHASE 1 (2024)

PHASE 2 (2026)

Trips

Total New Trips

ITE 221 (Multi‐Family 

High‐Rise)

ITE 221 (Multi‐Family 

High‐Rise)

137

Trips

Trips

Proposed Residential Development
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APPENDIX C 
Transportation Tomorrow Survey Data
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USER     : Trans-Plan Transportation Inc.

DATE     : Thursday November 04 2021

DATA     : 2016 TTS v1.1 North
FILTER 1 : Ward number of origin - ward_orig In 73 1%
FILTER 2 :Trip purpose of origin => Home West 48% 23% East
FILTER 3 : start_time => 600-1000 28%

ROW      : pd_dest South

COLUMN   : ward_orig

Destination Zone
No. of Trips 

from Ward 73
Percent of Trips 
from Ward 73

Location Respect 
to Site

PD 1 of Toronto 386 4.2% W

PD 3 of Toronto 56 0.6% W

PD 4 of Toronto 114 1.2% W

PD 5 of Toronto 109 1.2% W

PD 6 of Toronto 32 0.4% W

PD 8 of Toronto 11 0.1% W

PD 9 of Toronto 21 0.2% W

PD 11 of Toronto 15 0.2% W

PD 12 of Toronto 66 0.7% W

PD 13 of Toronto 149 1.6% W

PD 15 of Toronto 17 0.2% W

PD 16 of Toronto 30 0.3% W

Brock 10 0.1% N

Scugog 81 0.9% N

Pickering 531 5.8% S

Ajax 448 4.9% S

Whitby 1112 12.2% S

Oshawa 2708 29.7% W

Clarington

72 658 7.2% W

73 Internal

74 1538 16.8% E

75 287 3.1% E

Richmond Hill 42 0.5% S

Markham 93 1.0% S

Vaughan 30 0.3% S

Mississauga 73 0.8% S

Waterloo 9 0.1% S

Cambridge 17 0.2% S

Kawartha Lakes 40 0.4% E

Peterborough 180 2.0% E

Cavan Monaghan 91 1.0% E

Monaghan 7 0.1% E

Northumberland 118 1.3% S

Hastings 54 0.6% S

External 129 1.4%

Total 9133 100%



APPENDIX D 
Capacity and Queuing Analysis



Ti
m

in
gs

<E
xi

st
in

g>
 W

ee
kd

ay
 A

M
 P

ea
k 

H
ou

r
1:

 B
ow

m
an

vi
lle

 A
ve

nu
e 

& 
H

ig
hw

ay
 2

12
/22

/20
21

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 

Re
po

rt
Tr

an
s-P

lan
Pa

ge
 1

La
ne

 G
ro

up
EB

L
EB

T
EB

R
W

BL
W

BT
W

BR
NB

L
NB

T
NB

R
SB

L
SB

T
SB

R
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

13
5

56
2

20
3

15
8

68
8

46
18

3
26

1
83

28
47

3
24

0
Fu

tur
e V

olu
me

 (v
ph

)
13

5
56

2
20

3
15

8
68

8
46

18
3

26
1

83
28

47
3

24
0

Tu
rn

 T
yp

e
pm

+p
t

NA
Pe

rm
pm

+p
t

NA
Pe

rm
pm

+p
t

NA
Pe

rm
Pe

rm
NA

Pe
rm

Pr
ote

cte
d P

ha
se

s
5

2
1

6
3

8
4

Pe
rm

itte
d P

ha
se

s
2

2
6

6
8

8
4

4
De

tec
tor

 P
ha

se
5

2
2

1
6

6
3

8
8

4
4

4
Sw

itc
h P

ha
se

Mi
nim

um
 In

itia
l (s

)
5.0

20
.0

20
.0

5.0
20

.0
20

.0
5.0

12
.0

12
.0

12
.0

12
.0

12
.0

Mi
nim

um
 S

pli
t (

s)
9.0

28
.2

28
.2

9.0
28

.2
28

.2
9.0

26
.0

26
.0

30
.5

30
.5

30
.5

To
tal

 S
pli

t (
s)

9.9
29

.7
29

.7
9.9

29
.7

29
.7

15
.3

50
.4

50
.4

35
.1

35
.1

35
.1

To
tal

 S
pli

t (
%

)
11

.0%
33

.0%
33

.0%
11

.0%
33

.0%
33

.0%
17

.0%
56

.0%
56

.0%
39

.0%
39

.0%
39

.0%
Ye

llo
w 

Tim
e (

s)
3.0

4.3
4.3

3.0
4.3

4.3
3.0

4.9
4.9

4.9
4.9

4.9
Al

l-R
ed

 T
im

e (
s)

0.0
1.9

1.9
0.0

1.9
1.9

0.0
1.6

1.6
1.6

1.6
1.6

Lo
st 

Tim
e A

dju
st 

(s)
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
To

tal
 Lo

st 
Tim

e (
s)

3.0
6.2

6.2
3.0

6.2
6.2

3.0
6.5

6.5
6.5

6.5
6.5

Le
ad

/La
g

Le
ad

La
g

La
g

Le
ad

La
g

La
g

Le
ad

La
g

La
g

La
g

Le
ad

-L
ag

 O
pti

mi
ze

?
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Re

ca
ll M

od
e

No
ne

C-
Ma

x
C-

Ma
x

No
ne

No
ne

No
ne

No
ne

No
ne

No
ne

No
ne

No
ne

No
ne

Ac
t E

ffc
t G

re
en

 (s
)

34
.1

23
.6

23
.6

34
.1

23
.5

23
.5

46
.9

43
.4

43
.4

29
.6

29
.6

29
.6

Ac
tua

ted
 g/

C 
Ra

tio
0.3

8
0.2

6
0.2

6
0.3

8
0.2

6
0.2

6
0.5

2
0.4

8
0.4

8
0.3

3
0.3

3
0.3

3
v/c

 R
ati

o
0.8

0
0.7

4
0.4

9
0.7

4
0.9

1
0.1

4
0.6

2
0.4

7
0.1

4
0.1

3
0.9

5
0.4

5
Co

ntr
ol 

De
lay

48
.8

36
.8

6.9
38

.5
49

.2
1.1

20
.5

15
.5

2.6
23

.4
59

.7
7.2

Qu
eu

e D
ela

y
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
To

tal
 D

ela
y

48
.8

36
.8

6.9
38

.5
49

.2
1.1

20
.5

15
.5

2.6
23

.4
59

.7
7.2

LO
S

D
D

A
D

D
A

C
B

A
C

E
A

Ap
pr

oa
ch

 D
ela

y
31

.1
44

.4
14

.8
40

.0
Ap

pr
oa

ch
 LO

S
C

D
B

D

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 9
0

Ac
tua

ted
 C

yc
le 

Le
ng

th:
 90

Of
fse

t: 0
 (0

%
), 

Re
fer

en
ce

d t
o p

ha
se

 2:
EB

TL
, S

tar
t o

f G
re

en
Na

tur
al 

Cy
cle

: 8
0

Co
ntr

ol 
Ty

pe
: A

ctu
ate

d-
Co

or
din

ate
d

Ma
xim

um
 v/

c R
ati

o: 
0.9

5
Int

er
se

cti
on

 S
ign

al 
De

lay
: 3

3.9
Int

er
se

cti
on

 LO
S:

 C
Int

er
se

cti
on

 C
ap

ac
ity

 U
tili

za
tio

n 7
8.8

%
IC

U 
Le

ve
l o

f S
er

vic
e D

An
aly

sis
 P

er
iod

 (m
in)

 15

Sp
lits

 an
d 

Ph
as

es
:   

  1
: B

ow
ma

nv
ille

 A
ve

nu
e 

& 
Hi

gh
wa

y 2

H
C

M
 S

ig
na

liz
ed

 In
te

rs
ec

tio
n 

C
ap

ac
ity

 A
na

ly
si

s
<E

xi
st

in
g>

 W
ee

kd
ay

 A
M

 P
ea

k 
H

ou
r

1:
 B

ow
m

an
vi

lle
 A

ve
nu

e 
& 

H
ig

hw
ay

 2
12

/22
/20

21

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 

Re
po

rt
Tr

an
s-P

lan
Pa

ge
 2

Mo
ve

me
nt

EB
L

EB
T

EB
R

W
BL

W
BT

W
BR

NB
L

NB
T

NB
R

SB
L

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
vp

h)
13

5
56

2
20

3
15

8
68

8
46

18
3

26
1

83
28

47
3

24
0

Fu
tur

e V
olu

me
 (v

ph
)

13
5

56
2

20
3

15
8

68
8

46
18

3
26

1
83

28
47

3
24

0
Ide

al 
Flo

w 
(vp

hp
l)

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

To
tal

 Lo
st 

tim
e (

s)
3.0

6.2
6.2

3.0
6.2

6.2
3.0

6.5
6.5

6.5
6.5

6.5
La

ne
 U

til.
 F

ac
tor

1.0
0

0.9
5

1.0
0

1.0
0

0.9
5

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

Fr
pb

, p
ed

/bi
ke

s
1.0

0
1.0

0
0.9

7
1.0

0
1.0

0
0.9

7
1.0

0
1.0

0
0.9

8
1.0

0
1.0

0
0.9

7
Flp

b, 
pe

d/b
ike

s
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
Fr

t
1.0

0
1.0

0
0.8

5
1.0

0
1.0

0
0.8

5
1.0

0
1.0

0
0.8

5
1.0

0
1.0

0
0.8

5
Flt

 P
ro

tec
ted

0.9
5

1.0
0

1.0
0

0.9
5

1.0
0

1.0
0

0.9
5

1.0
0

1.0
0

0.9
5

1.0
0

1.0
0

Sa
td.

 F
low

 (p
ro

t)
15

87
31

47
13

44
15

85
31

74
12

53
15

47
15

62
14

74
14

44
16

01
13

60
Flt

 P
er

mi
tte

d
0.1

7
1.0

0
1.0

0
0.2

7
1.0

0
1.0

0
0.1

9
1.0

0
1.0

0
0.5

5
1.0

0
1.0

0
Sa

td.
 F

low
 (p

er
m)

28
3

31
47

13
44

45
9

31
74

12
53

31
2

15
62

14
74

83
6

16
01

13
60

Pe
ak

-h
ou

r f
ac

tor
, P

HF
0.7

9
0.9

2
0.7

5
0.8

1
0.9

1
0.7

9
0.9

5
0.7

4
0.7

5
0.7

5
0.9

5
0.8

6
Ad

j. F
low

 (v
ph

)
17

1
61

1
27

1
19

5
75

6
58

19
3

35
3

11
1

37
49

8
27

9
RT

OR
 R

ed
uc

tio
n (

vp
h)

0
0

20
0

0
0

43
0

0
57

0
0

16
7

La
ne

 G
ro

up
 F

low
 (v

ph
)

17
1

61
1

71
19

5
75

6
15

19
3

35
3

54
37

49
8

11
2

Co
nfl

. P
ed

s. 
(#

/hr
)

2
10

10
2

15
3

3
15

He
av

y V
eh

icl
es

 (%
)

15
%

16
%

18
%

15
%

15
%

27
%

18
%

23
%

9%
26

%
20

%
16

%
Tu

rn
 T

yp
e

pm
+p

t
NA

Pe
rm

pm
+p

t
NA

Pe
rm

pm
+p

t
NA

Pe
rm

Pe
rm

NA
Pe

rm
Pr

ote
cte

d P
ha

se
s

5
2

1
6

3
8

4
Pe

rm
itte

d P
ha

se
s

2
2

6
6

8
8

4
4

Ac
tua

ted
 G

re
en

, G
 (s

)
31

.0
23

.6
23

.6
30

.8
23

.5
23

.5
43

.4
43

.4
43

.4
29

.6
29

.6
29

.6
Ef

fec
tiv

e G
re

en
, g

 (s
)

31
.0

23
.6

23
.6

30
.8

23
.5

23
.5

43
.4

43
.4

43
.4

29
.6

29
.6

29
.6

Ac
tua

ted
 g/

C 
Ra

tio
0.3

4
0.2

6
0.2

6
0.3

4
0.2

6
0.2

6
0.4

8
0.4

8
0.4

8
0.3

3
0.3

3
0.3

3
Cl

ea
ra

nc
e T

im
e (

s)
3.0

6.2
6.2

3.0
6.2

6.2
3.0

6.5
6.5

6.5
6.5

6.5
Ve

hic
le 

Ex
ten

sio
n (

s)
3.0

3.0
3.0

3.0
3.0

3.0
3.0

3.0
3.0

3.0
3.0

3.0
La

ne
 G

rp
 C

ap
 (v

ph
)

20
4

82
5

35
2

24
8

82
8

32
7

29
8

75
3

71
0

27
4

52
6

44
7

v/s
 R

ati
o P

ro
t

c0
.07

0.1
9

0.0
6

c0
.24

c0
.08

0.2
3

c0
.31

v/s
 R

ati
o P

er
m

0.2
2

0.0
5

0.2
1

0.0
1

0.2
3

0.0
4

0.0
4

0.0
8

v/c
 R

ati
o

0.8
4

0.7
4

0.2
0

0.7
9

0.9
1

0.0
5

0.6
5

0.4
7

0.0
8

0.1
4

0.9
5

0.2
5

Un
ifo

rm
 D

ela
y, 

d1
22

.9
30

.4
25

.9
23

.7
32

.3
24

.9
16

.6
15

.6
12

.5
21

.2
29

.4
22

.1
Pr

og
re

ss
ion

 F
ac

tor
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
0.8

5
0.8

1
1.0

0
1.0

0
1.0

0
Inc

re
me

nta
l D

ela
y, 

d2
24

.8
5.9

1.3
15

.1
14

.3
0.1

4.5
0.4

0.0
0.2

26
.3

0.3
De

lay
 (s

)
47

.8
36

.3
27

.2
38

.7
46

.6
24

.9
21

.2
13

.7
10

.2
21

.4
55

.7
22

.4
Le

ve
l o

f S
er

vic
e

D
D

C
D

D
C

C
B

B
C

E
C

Ap
pr

oa
ch

 D
ela

y (
s)

35
.8

43
.8

15
.3

42
.7

Ap
pr

oa
ch

 LO
S

D
D

B
D

Int
er

se
cti

on
 S

um
ma

ry
HC

M 
20

00
 C

on
tro

l D
ela

y
35

.9
HC

M 
20

00
 Le

ve
l o

f S
er

vic
e

D
HC

M 
20

00
 V

olu
me

 to
 C

ap
ac

ity
 ra

tio
0.8

8
Ac

tua
ted

 C
yc

le 
Le

ng
th 

(s)
 

90
.0

Su
m 

of 
los

t ti
me

 (s
)

18
.7

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n

78
.8%

IC
U 

Le
ve

l o
f S

er
vic

e
D

An
aly

sis
 P

er
iod

 (m
in)

15
c  

  C
riti

ca
l L

an
e G

ro
up



Ti
m

in
gs

<E
xi

st
in

g>
 W

ee
kd

ay
 A

M
 P

ea
k 

H
ou

r
2:

 B
ow

m
an

vi
lle

 A
ve

nu
e 

& 
As

pe
n 

Sp
rin

gs
 D

riv
e

12
/22

/20
21

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 

Re
po

rt
Tr

an
s-P

lan
Pa

ge
 3

La
ne

 G
ro

up
EB

L
EB

R
NB

L
NB

T
SB

T
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

12
3

90
84

40
4

73
0

Fu
tur

e V
olu

me
 (v

ph
)

12
3

90
84

40
4

73
0

Tu
rn

 T
yp

e
Pr

ot
Pe

rm
Pe

rm
NA

NA
Pr

ote
cte

d P
ha

se
s

4
2

6
Pe

rm
itte

d P
ha

se
s

4
2

De
tec

tor
 P

ha
se

4
4

2
2

6
Sw

itc
h P

ha
se

Mi
nim

um
 In

itia
l (s

)
8.0

8.0
20

.0
20

.0
20

.0
Mi

nim
um

 S
pli

t (
s)

24
.0

24
.0

27
.0

27
.0

27
.0

To
tal

 S
pli

t (
s)

29
.7

29
.7

60
.3

60
.3

60
.3

To
tal

 S
pli

t (
%

)
33

.0%
33

.0%
67

.0%
67

.0%
67

.0%
Ye

llo
w 

Tim
e (

s)
3.3

3.3
4.2

4.2
4.2

Al
l-R

ed
 T

im
e (

s)
2.6

2.6
2.1

2.1
2.1

Lo
st 

Tim
e A

dju
st 

(s)
0.0

0.0
0.0

0.0
0.0

To
tal

 Lo
st 

Tim
e (

s)
5.9

5.9
6.3

6.3
6.3

Le
ad

/La
g

Le
ad

-L
ag

 O
pti

mi
ze

?
Re

ca
ll M

od
e

No
ne

No
ne

C-
Ma

x
C-

Ma
x

C-
Ma

x
Ac

t E
ffc

t G
re

en
 (s

)
14

.0
14

.0
63

.8
63

.8
63

.8
Ac

tua
ted

 g/
C 

Ra
tio

0.1
6

0.1
6

0.7
1

0.7
1

0.7
1

v/c
 R

ati
o

0.6
2

0.3
9

0.3
7

0.4
1

0.8
2

Co
ntr

ol 
De

lay
45

.3
9.2

8.6
5.6

12
.7

Qu
eu

e D
ela

y
0.0

0.0
0.0

0.0
0.0

To
tal

 D
ela

y
45

.3
9.2

8.6
5.6

12
.7

LO
S

D
A

A
A

B
Ap

pr
oa

ch
 D

ela
y

28
.9

6.1
12

.7
Ap

pr
oa

ch
 LO

S
C

A
B

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 9
0

Ac
tua

ted
 C

yc
le 

Le
ng

th:
 90

Of
fse

t: 0
 (0

%
), 

Re
fer

en
ce

d t
o p

ha
se

 2:
NB

TL
 an

d 6
:S

BT
, S

tar
t o

f G
re

en
Na

tur
al 

Cy
cle

: 8
0

Co
ntr

ol 
Ty

pe
: A

ctu
ate

d-
Co

or
din

ate
d

Ma
xim

um
 v/

c R
ati

o: 
0.8

2
Int

er
se

cti
on

 S
ign

al 
De

lay
: 1

3.4
Int

er
se

cti
on

 LO
S:

 B
Int

er
se

cti
on

 C
ap

ac
ity

 U
tili

za
tio

n 8
3.7

%
IC

U 
Le

ve
l o

f S
er

vic
e E

An
aly

sis
 P

er
iod

 (m
in)

 15

Sp
lits

 an
d 

Ph
as

es
:   

  2
: B

ow
ma

nv
ille

 A
ve

nu
e 

& 
As

pe
n S

pr
ing

s D
riv

e

H
C

M
 S

ig
na

liz
ed

 In
te

rs
ec

tio
n 

C
ap

ac
ity

 A
na

ly
si

s
<E

xi
st

in
g>

 W
ee

kd
ay

 A
M

 P
ea

k 
H

ou
r

2:
 B

ow
m

an
vi

lle
 A

ve
nu

e 
& 

As
pe

n 
Sp

rin
gs

 D
riv

e
12

/22
/20

21

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 

Re
po

rt
Tr

an
s-P

lan
Pa

ge
 4

Mo
ve

me
nt

EB
L

EB
R

NB
L

NB
T

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
vp

h)
12

3
90

84
40

4
73

0
10

3
Fu

tur
e V

olu
me

 (v
ph

)
12

3
90

84
40

4
73

0
10

3
Ide

al 
Flo

w 
(vp

hp
l)

19
00

19
00

19
00

19
00

19
00

19
00

To
tal

 Lo
st 

tim
e (

s)
5.9

5.9
6.3

6.3
6.3

La
ne

 U
til.

 F
ac

tor
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
Fr

pb
, p

ed
/bi

ke
s

1.0
0

1.0
0

1.0
0

1.0
0

0.9
9

Flp
b, 

pe
d/b

ike
s

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

Fr
t

1.0
0

0.8
5

1.0
0

1.0
0

0.9
8

Flt
 P

ro
tec

ted
0.9

5
1.0

0
0.9

5
1.0

0
1.0

0
Sa

td.
 F

low
 (p

ro
t)

17
22

15
12

16
44

15
62

15
64

Flt
 P

er
mi

tte
d

0.9
5

1.0
0

0.2
2

1.0
0

1.0
0

Sa
td.

 F
low

 (p
er

m)
17

22
15

12
38

2
15

62
15

64
Pe

ak
-h

ou
r f

ac
tor

, P
HF

0.7
4

0.6
5

0.8
3

0.8
8

0.9
4

0.7
5

Ad
j. F

low
 (v

ph
)

16
6

13
8

10
1

45
9

77
7

13
7

RT
OR

 R
ed

uc
tio

n (
vp

h)
0

11
7

0
0

5
0

La
ne

 G
ro

up
 F

low
 (v

ph
)

16
6

21
10

1
45

9
90

9
0

Co
nfl

. P
ed

s. 
(#

/hr
)

9
9

He
av

y V
eh

icl
es

 (%
)

6%
8%

11
%

23
%

19
%

23
%

Tu
rn

 T
yp

e
Pr

ot
Pe

rm
Pe

rm
NA

NA
Pr

ote
cte

d P
ha

se
s

4
2

6
Pe

rm
itte

d P
ha

se
s

4
2

Ac
tua

ted
 G

re
en

, G
 (s

)
14

.0
14

.0
63

.8
63

.8
63

.8
Ef

fec
tiv

e G
re

en
, g

 (s
)

14
.0

14
.0

63
.8

63
.8

63
.8

Ac
tua

ted
 g/

C 
Ra

tio
0.1

6
0.1

6
0.7

1
0.7

1
0.7

1
Cl

ea
ra

nc
e T

im
e (

s)
5.9

5.9
6.3

6.3
6.3

Ve
hic

le 
Ex

ten
sio

n (
s)

3.0
3.0

3.0
3.0

3.0
La

ne
 G

rp
 C

ap
 (v

ph
)

26
7

23
5

27
0

11
07

11
08

v/s
 R

ati
o P

ro
t

c0
.10

0.2
9

c0
.58

v/s
 R

ati
o P

er
m

0.0
1

0.2
6

v/c
 R

ati
o

0.6
2

0.0
9

0.3
7

0.4
1

0.8
2

Un
ifo

rm
 D

ela
y, 

d1
35

.5
32

.6
5.2

5.4
9.1

Pr
og

re
ss

ion
 F

ac
tor

1.0
0

1.0
0

0.6
7

0.7
3

0.6
9

Inc
re

me
nta

l D
ela

y, 
d2

4.4
0.2

3.6
1.1

4.3
De

lay
 (s

)
40

.0
32

.7
7.1

5.0
10

.5
Le

ve
l o

f S
er

vic
e

D
C

A
A

B
Ap

pr
oa

ch
 D

ela
y (

s)
36

.7
5.4

10
.5

Ap
pr

oa
ch

 LO
S

D
A

B

Int
er

se
cti

on
 S

um
ma

ry
HC

M 
20

00
 C

on
tro

l D
ela

y
13

.4
HC

M 
20

00
 Le

ve
l o

f S
er

vic
e

B
HC

M 
20

00
 V

olu
me

 to
 C

ap
ac

ity
 ra

tio
0.7

8
Ac

tua
ted

 C
yc

le 
Le

ng
th 

(s)
 

90
.0

Su
m 

of 
los

t ti
me

 (s
)

12
.2

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n

83
.7%

IC
U 

Le
ve

l o
f S

er
vic

e
E

An
aly

sis
 P

er
iod

 (m
in)

15
c  

  C
riti

ca
l L

an
e G

ro
up



Ti
m

in
gs

<E
xi

st
in

g>
 W

ee
kd

ay
 A

M
 P

ea
k 

H
ou

r
3:

 B
ow

m
an

vi
lle

 A
ve

nu
e 

& 
H

ar
tw

el
l A

ve
nu

e/
Ex

is
tin

g 
C

on
do

 A
cc

es
s

12
/22

/20
21

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 

Re
po

rt
Tr

an
s-P

lan
Pa

ge
 5

La
ne

 G
ro

up
EB

L
EB

T
EB

R
W

BL
W

BT
NB

L
NB

T
SB

L
SB

T
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

20
0

34
1

1
28

46
6

4
79

1
Fu

tur
e V

olu
me

 (v
ph

)
20

0
34

1
1

28
46

6
4

79
1

Tu
rn

 T
yp

e
Pe

rm
NA

Pe
rm

Pe
rm

NA
Pe

rm
NA

Pe
rm

NA
Pr

ote
cte

d P
ha

se
s

4
4

2
2

Pe
rm

itte
d P

ha
se

s
4

4
4

2
2

De
tec

tor
 P

ha
se

4
4

4
4

4
2

2
2

2
Sw

itc
h P

ha
se

Mi
nim

um
 In

itia
l (s

)
8.0

8.0
8.0

8.0
8.0

20
.0

20
.0

20
.0

20
.0

Mi
nim

um
 S

pli
t (

s)
24

.3
24

.3
24

.3
24

.3
24

.3
27

.0
27

.0
27

.0
27

.0
To

tal
 S

pli
t (

s)
29

.7
29

.7
29

.7
29

.7
29

.7
60

.3
60

.3
60

.3
60

.3
To

tal
 S

pli
t (

%
)

33
.0%

33
.0%

33
.0%

33
.0%

33
.0%

67
.0%

67
.0%

67
.0%

67
.0%

Ye
llo

w 
Tim

e (
s)

3.3
3.3

3.3
3.3

3.3
4.8

4.8
4.8

4.8
Al

l-R
ed

 T
im

e (
s)

3.0
3.0

3.0
3.0

3.0
1.8

1.8
1.8

1.8
Lo

st 
Tim

e A
dju

st 
(s)

0.0
0.0

0.0
0.0

0.0
0.0

0.0
To

tal
 Lo

st 
Tim

e (
s)

6.3
6.3

6.3
6.6

6.6
6.6

6.6
Le

ad
/La

g
Le

ad
-L

ag
 O

pti
mi

ze
?

Re
ca

ll M
od

e
No

ne
No

ne
No

ne
No

ne
No

ne
C-

Ma
x

C-
Ma

x
C-

Ma
x

C-
Ma

x
Ac

t E
ffc

t G
re

en
 (s

)
8.4

8.4
8.4

72
.8

72
.8

72
.8

72
.8

Ac
tua

ted
 g/

C 
Ra

tio
0.0

9
0.0

9
0.0

9
0.8

1
0.8

1
0.8

1
0.8

1
v/c

 R
ati

o
0.2

1
0.2

4
0.0

3
0.1

0
0.4

4
0.0

1
0.6

7
Co

ntr
ol 

De
lay

41
.5

15
.2

30
.7

3.6
4.9

3.8
6.2

Qu
eu

e D
ela

y
0.0

0.0
0.0

0.0
0.0

0.0
0.0

To
tal

 D
ela

y
41

.5
15

.2
30

.7
3.6

4.9
3.8

6.2
LO

S
D

B
C

A
A

A
A

Ap
pr

oa
ch

 D
ela

y
25

.5
30

.7
4.8

6.1
Ap

pr
oa

ch
 LO

S
C

C
A

A

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 9
0

Ac
tua

ted
 C

yc
le 

Le
ng

th:
 90

Of
fse

t: 0
 (0

%
), 

Re
fer

en
ce

d t
o p

ha
se

 2:
NB

SB
 an

d 6
:, S

tar
t o

f G
re

en
Na

tur
al 

Cy
cle

: 8
0

Co
ntr

ol 
Ty

pe
: A

ctu
ate

d-
Co

or
din

ate
d

Ma
xim

um
 v/

c R
ati

o: 
0.6

7
Int

er
se

cti
on

 S
ign

al 
De

lay
: 6

.6
Int

er
se

cti
on

 LO
S:

 A
Int

er
se

cti
on

 C
ap

ac
ity

 U
tili

za
tio

n 7
2.5

%
IC

U 
Le

ve
l o

f S
er

vic
e C

An
aly

sis
 P

er
iod

 (m
in)

 15

Sp
lits

 an
d 

Ph
as

es
:   

  3
: B

ow
ma

nv
ille

 A
ve

nu
e 

& 
Ha

rtw
ell

 A
ve

nu
e/

Ex
ist

ing
 C

on
do

 A
cc

es
s

H
C

M
 S

ig
na

liz
ed

 In
te

rs
ec

tio
n 

C
ap

ac
ity

 A
na

ly
si

s
<E

xi
st

in
g>

 W
ee

kd
ay

 A
M

 P
ea

k 
H

ou
r

3:
 B

ow
m

an
vi

lle
 A

ve
nu

e 
& 

H
ar

tw
el

l A
ve

nu
e/

Ex
is

tin
g 

C
on

do
 A

cc
es

s
12

/22
/20

21

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 

Re
po

rt
Tr

an
s-P

lan
Pa

ge
 6

Mo
ve

me
nt

EB
L

EB
T

EB
R

W
BL

W
BT

W
BR

NB
L

NB
T

NB
R

SB
L

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
vp

h)
20

0
34

1
1

2
28

46
6

0
4

79
1

25
Fu

tur
e V

olu
me

 (v
ph

)
20

0
34

1
1

2
28

46
6

0
4

79
1

25
Ide

al 
Flo

w 
(vp

hp
l)

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

To
tal

 Lo
st 

tim
e (

s)
6.3

6.3
6.3

6.6
6.6

6.6
6.6

La
ne

 U
til.

 F
ac

tor
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
Fr

pb
, p

ed
/bi

ke
s

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

Flp
b, 

pe
d/b

ike
s

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

0.9
9

1.0
0

Fr
t

1.0
0

0.8
5

0.9
3

1.0
0

1.0
0

1.0
0

0.9
9

Flt
 P

ro
tec

ted
0.9

5
1.0

0
0.9

9
0.9

5
1.0

0
0.9

5
1.0

0
Sa

td.
 F

low
 (p

ro
t)

18
25

15
41

17
69

16
44

15
75

18
11

16
15

Flt
 P

er
mi

tte
d

0.7
6

1.0
0

0.9
1

0.2
8

1.0
0

0.4
4

1.0
0

Sa
td.

 F
low

 (p
er

m)
14

51
15

41
16

22
48

6
15

75
84

3
16

15
Pe

ak
-h

ou
r f

ac
tor

, P
HF

0.6
8

0.9
2

0.7
5

0.8
2

0.8
2

0.8
2

0.6
8

0.8
4

0.9
2

0.9
2

0.9
5

0.6
0

Ad
j. F

low
 (v

ph
)

29
0

45
1

1
2

41
55

5
0

4
83

3
42

RT
OR

 R
ed

uc
tio

n (
vp

h)
0

0
42

0
2

0
0

0
0

0
1

0
La

ne
 G

ro
up

 F
low

 (v
ph

)
0

29
3

0
2

0
41

55
5

0
4

87
4

0
Co

nfl
. P

ed
s. 

(#
/hr

)
1

5
5

1
He

av
y V

eh
icl

es
 (%

)
0%

0%
6%

0%
0%

0%
11

%
22

%
0%

0%
18

%
17

%
Tu

rn
 T

yp
e

Pe
rm

NA
Pe

rm
Pe

rm
NA

Pe
rm

NA
Pe

rm
NA

Pr
ote

cte
d P

ha
se

s
4

4
2

2
Pe

rm
itte

d P
ha

se
s

4
4

4
2

2
Ac

tua
ted

 G
re

en
, G

 (s
)

6.8
6.8

6.8
70

.3
70

.3
70

.3
70

.3
Ef

fec
tiv

e G
re

en
, g

 (s
)

6.8
6.8

6.8
70

.3
70

.3
70

.3
70

.3
Ac

tua
ted

 g/
C 

Ra
tio

0.0
8

0.0
8

0.0
8

0.7
8

0.7
8

0.7
8

0.7
8

Cl
ea

ra
nc

e T
im

e (
s)

6.3
6.3

6.3
6.6

6.6
6.6

6.6
Ve

hic
le 

Ex
ten

sio
n (

s)
3.0

3.0
3.0

3.0
3.0

3.0
3.0

La
ne

 G
rp

 C
ap

 (v
ph

)
10

9
11

6
12

2
37

9
12

30
65

8
12

61
v/s

 R
ati

o P
ro

t
0.3

5
c0

.54
v/s

 R
ati

o P
er

m
c0

.02
0.0

0
0.0

0
0.0

8
0.0

0
v/c

 R
ati

o
0.2

7
0.0

3
0.0

2
0.1

1
0.4

5
0.0

1
0.6

9
Un

ifo
rm

 D
ela

y, 
d1

39
.2

38
.5

38
.5

2.4
3.3

2.2
4.7

Pr
og

re
ss

ion
 F

ac
tor

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.3
7

0.7
8

Inc
re

me
nta

l D
ela

y, 
d2

1.3
0.1

0.1
0.6

1.2
0.0

2.1
De

lay
 (s

)
40

.6
38

.6
38

.6
2.9

4.5
3.0

5.7
Le

ve
l o

f S
er

vic
e

D
D

D
A

A
A

A
Ap

pr
oa

ch
 D

ela
y (

s)
39

.4
38

.6
4.4

5.7
Ap

pr
oa

ch
 LO

S
D

D
A

A

Int
er

se
cti

on
 S

um
ma

ry
HC

M 
20

00
 C

on
tro

l D
ela

y
6.9

HC
M 

20
00

 Le
ve

l o
f S

er
vic

e
A

HC
M 

20
00

 V
olu

me
 to

 C
ap

ac
ity

 ra
tio

0.6
5

Ac
tua

ted
 C

yc
le 

Le
ng

th 
(s)

 
90

.0
Su

m 
of 

los
t ti

me
 (s

)
12

.9
Int

er
se

cti
on

 C
ap

ac
ity

 U
tili

za
tio

n
72

.5%
IC

U 
Le

ve
l o

f S
er

vic
e

C
An

aly
sis

 P
er

iod
 (m

in)
15

c  
  C

riti
ca

l L
an

e G
ro

up



H
C

M
 U

ns
ig

na
liz

ed
 In

te
rs

ec
tio

n 
C

ap
ac

ity
 A

na
ly

si
s

<E
xi

st
in

g>
 W

ee
kd

ay
 A

M
 P

ea
k 

H
ou

r
4:

 B
on

ny
ca

st
le

 D
riv

e 
& 

As
pe

n 
Sp

rin
gs

 D
riv

e
12

/22
/20

21

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 

Re
po

rt
Tr

an
s-P

lan
Pa

ge
 7

Mo
ve

me
nt

EB
T

EB
R

W
BL

W
BT

NB
L

NB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

18
7

21
12

17
5

38
26

Fu
tur

e V
olu

me
 (V

eh
/h)

18
7

21
12

17
5

38
26

Si
gn

 C
on

tro
l

Fr
ee

Fr
ee

St
op

Gr
ad

e
0%

0%
0%

Pe
ak

 H
ou

r F
ac

tor
0.9

3
0.9

3
0.9

3
0.9

3
0.9

3
0.9

3
Ho

ur
ly 

flo
w 

ra
te 

(vp
h)

20
1

23
13

18
8

41
28

Pe
de

str
ian

s
2

La
ne

 W
idt

h (
m)

3.7
W

alk
ing

 S
pe

ed
 (m

/s)
1.1

Pe
rce

nt 
Bl

oc
ka

ge
0

Ri
gh

t tu
rn

 fla
re

 (v
eh

)
Me

dia
n t

yp
e

No
ne

No
ne

Me
dia

n s
tor

ag
e 

ve
h)

Up
str

ea
m 

sig
na

l (m
)

16
5

pX
, p

lat
oo

n u
nb

loc
ke

d
vC

, c
on

flic
tin

g v
olu

me
22

6
42

8
21

4
vC

1, 
sta

ge
 1 

co
nf 

vo
l

vC
2, 

sta
ge

 2 
co

nf 
vo

l
vC

u, 
un

blo
ck

ed
 vo

l
22

6
42

8
21

4
tC

, s
ing

le 
(s)

4.1
6.4

6.2
tC

, 2
 st

ag
e 

(s)
tF

 (s
)

2.2
3.5

3.3
p0

 qu
eu

e f
re

e %
99

93
97

cM
 ca

pa
cit

y (
ve

h/h
)

13
52

58
0

82
9

Di
re

cti
on

, L
an

e #
EB

 1
W

B 
1

NB
 1

Vo
lum

e T
ota

l
22

4
20

1
69

Vo
lum

e L
ef

t
0

13
41

Vo
lum

e R
igh

t
23

0
28

cS
H

17
00

13
52

66
1

Vo
lum

e t
o C

ap
ac

ity
0.1

3
0.0

1
0.1

0
Qu

eu
e L

en
gth

 95
th 

(m
)

0.0
0.2

2.6
Co

ntr
ol 

De
lay

 (s
)

0.0
0.6

11
.1

La
ne

 LO
S

A
B

Ap
pr

oa
ch

 D
ela

y (
s)

0.0
0.6

11
.1

Ap
pr

oa
ch

 LO
S

B

Int
er

se
cti

on
 S

um
ma

ry
Av

er
ag

e D
ela

y 
1.8

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 

29
.4%

IC
U 

Le
ve

l o
f S

er
vic

e 
A

An
aly

sis
 P

er
iod

 (m
in)

15

H
C

M
 U

ns
ig

na
liz

ed
 In

te
rs

ec
tio

n 
C

ap
ac

ity
 A

na
ly

si
s

<E
xi

st
in

g>
 W

ee
kd

ay
 A

M
 P

ea
k 

H
ou

r
5:

 F
ry

 C
re

sc
en

t (
Ea

st
) &

 A
sp

en
 S

pr
in

gs
 D

riv
e

12
/22

/20
21

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 

Re
po

rt
Tr

an
s-P

lan
Pa

ge
 8

Mo
ve

me
nt

EB
T

EB
R

W
BL

W
BT

NB
L

NB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

20
1

3
4

20
9

11
7

Fu
tur

e V
olu

me
 (V

eh
/h)

20
1

3
4

20
9

11
7

Si
gn

 C
on

tro
l

Fr
ee

Fr
ee

St
op

Gr
ad

e
0%

0%
0%

Pe
ak

 H
ou

r F
ac

tor
0.9

2
0.9

2
0.9

2
0.9

2
0.9

2
0.9

2
Ho

ur
ly 

flo
w 

ra
te 

(vp
h)

21
8

3
4

22
7

12
8

Pe
de

str
ian

s
2

4
La

ne
 W

idt
h (

m)
3.7

3.7
W

alk
ing

 S
pe

ed
 (m

/s)
1.1

1.1
Pe

rce
nt 

Bl
oc

ka
ge

0
0

Ri
gh

t tu
rn

 fla
re

 (v
eh

)
Me

dia
n t

yp
e

No
ne

No
ne

Me
dia

n s
tor

ag
e 

ve
h)

Up
str

ea
m 

sig
na

l (m
)

25
0

pX
, p

lat
oo

n u
nb

loc
ke

d
vC

, c
on

flic
tin

g v
olu

me
22

5
45

8
22

6
vC

1, 
sta

ge
 1 

co
nf 

vo
l

vC
2, 

sta
ge

 2 
co

nf 
vo

l
vC

u, 
un

blo
ck

ed
 vo

l
22

5
45

8
22

6
tC

, s
ing

le 
(s)

4.1
6.4

6.2
tC

, 2
 st

ag
e 

(s)
tF

 (s
)

2.2
3.5

3.3
p0

 qu
eu

e f
re

e %
10

0
98

99
cM

 ca
pa

cit
y (

ve
h/h

)
13

50
56

0
81

4

Di
re

cti
on

, L
an

e #
EB

 1
W

B 
1

NB
 1

Vo
lum

e T
ota

l
22

1
23

1
20

Vo
lum

e L
ef

t
0

4
12

Vo
lum

e R
igh

t
3

0
8

cS
H

17
00

13
50

64
0

Vo
lum

e t
o C

ap
ac

ity
0.1

3
0.0

0
0.0

3
Qu

eu
e L

en
gth

 95
th 

(m
)

0.0
0.1

0.7
Co

ntr
ol 

De
lay

 (s
)

0.0
0.2

10
.8

La
ne

 LO
S

A
B

Ap
pr

oa
ch

 D
ela

y (
s)

0.0
0.2

10
.8

Ap
pr

oa
ch

 LO
S

B

Int
er

se
cti

on
 S

um
ma

ry
Av

er
ag

e D
ela

y 
0.5

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 

24
.9%

IC
U 

Le
ve

l o
f S

er
vic

e 
A

An
aly

sis
 P

er
iod

 (m
in)

15



H
C

M
 U

ns
ig

na
liz

ed
 In

te
rs

ec
tio

n 
C

ap
ac

ity
 A

na
ly

si
s

<E
xi

st
in

g>
 W

ee
kd

ay
 A

M
 P

ea
k 

H
ou

r
6:

 F
ry

 C
re

sc
en

t (
W

es
t)/

Ex
is

tin
g 

C
on

do
 A

cc
es

s 
& 

As
pe

n 
Sp

rin
gs

 D
riv

e
12

/22
/20

21

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 

Re
po

rt
Tr

an
s-P

lan
Pa

ge
 9

Mo
ve

me
nt

EB
L

EB
T

EB
R

W
BL

W
BT

W
BR

NB
L

NB
T

NB
R

SB
L

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

11
17

7
1

4
20

6
9

4
0

8
19

0
20

Fu
tur

e V
olu

me
 (V

eh
/h)

11
17

7
1

4
20

6
9

4
0

8
19

0
20

Si
gn

 C
on

tro
l

Fr
ee

Fr
ee

St
op

St
op

Gr
ad

e
0%

0%
0%

0%
Pe

ak
 H

ou
r F

ac
tor

0.9
1

0.9
1

0.9
1

0.9
1

0.9
1

0.9
1

0.9
1

0.9
1

0.9
1

0.9
1

0.9
1

0.9
1

Ho
ur

ly 
flo

w 
ra

te 
(vp

h)
12

19
5

1
4

22
6

10
4

0
9

21
0

22
Pe

de
str

ian
s

3
8

La
ne

 W
idt

h (
m)

3.7
3.7

W
alk

ing
 S

pe
ed

 (m
/s)

1.1
1.1

Pe
rce

nt 
Bl

oc
ka

ge
0

1
Ri

gh
t tu

rn
 fla

re
 (v

eh
)

Me
dia

n t
yp

e
No

ne
No

ne
Me

dia
n s

tor
ag

e 
ve

h)
Up

str
ea

m 
sig

na
l (m

)
32

8
pX

, p
lat

oo
n u

nb
loc

ke
d

vC
, c

on
flic

tin
g v

olu
me

24
4

19
9

48
4

47
4

19
8

47
6

47
0

23
9

vC
1, 

sta
ge

 1 
co

nf 
vo

l
vC

2, 
sta

ge
 2 

co
nf 

vo
l

vC
u, 

un
blo

ck
ed

 vo
l

24
4

19
9

48
4

47
4

19
8

47
6

47
0

23
9

tC
, s

ing
le 

(s)
4.1

4.1
7.1

6.5
6.2

7.1
6.5

6.2
tC

, 2
 st

ag
e 

(s)
tF

 (s
)

2.2
2.2

3.5
4.0

3.3
3.5

4.0
3.3

p0
 qu

eu
e f

re
e %

99
10

0
99

10
0

99
96

10
0

97
cM

 ca
pa

cit
y (

ve
h/h

)
13

24
13

81
47

3
48

1
84

5
48

5
48

3
79

9

Di
re

cti
on

, L
an

e #
EB

 1
W

B 
1

NB
 1

SB
 1

Vo
lum

e T
ota

l
20

8
24

0
13

43
Vo

lum
e L

ef
t

12
4

4
21

Vo
lum

e R
igh

t
1

10
9

22
cS

H
13

24
13

81
68

1
60

7
Vo

lum
e t

o C
ap

ac
ity

0.0
1

0.0
0

0.0
2

0.0
7

Qu
eu

e L
en

gth
 95

th 
(m

)
0.2

0.1
0.4

1.7
Co

ntr
ol 

De
lay

 (s
)

0.5
0.2

10
.4

11
.4

La
ne

 LO
S

A
A

B
B

Ap
pr

oa
ch

 D
ela

y (
s)

0.5
0.2

10
.4

11
.4

Ap
pr

oa
ch

 LO
S

B
B

Int
er

se
cti

on
 S

um
ma

ry
Av

er
ag

e D
ela

y 
1.5

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 

25
.5%

IC
U 

Le
ve

l o
f S

er
vic

e 
A

An
aly

sis
 P

er
iod

 (m
in)

15

T
im

in
gs

<
E

xi
st

in
g>

 W
ee

kd
ay

 P
M

 P
ea

k 
H

ou
r

1:
 B

ow
m

an
vi

lle
 A

ve
nu

e 
&

 H
ig

hw
ay

 2
03

-1
4-

20
22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 1

La
ne

 G
ro

up
EB

L
EB

T
EB

R
W

BL
W

BT
W

BR
NB

L
NB

T
NB

R
SB

L
SB

T
SB

R
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

26
5

10
49

28
9

13
0

80
6

61
24

1
43

9
16

2
84

32
6

20
7

Fu
tur

e V
olu

me
 (v

ph
)

26
5

10
49

28
9

13
0

80
6

61
24

1
43

9
16

2
84

32
6

20
7

Tu
rn

 T
yp

e
pm

+p
t

NA
Pe

rm
pm

+p
t

NA
Pe

rm
pm

+p
t

NA
Pe

rm
Pe

rm
NA

Pe
rm

Pr
ote

cte
d P

ha
se

s
5

2
1

6
3

8
4

Pe
rm

itte
d P

ha
se

s
2

2
6

6
8

8
4

4
De

tec
tor

 P
ha

se
5

2
2

1
6

6
3

8
8

4
4

4
Sw

itc
h P

ha
se

Mi
nim

um
 In

itia
l (s

)
5.0

20
.0

20
.0

5.0
20

.0
20

.0
5.0

12
.0

12
.0

12
.0

12
.0

12
.0

Mi
nim

um
 S

pli
t (

s)
9.0

28
.0

28
.0

9.0
28

.0
28

.0
9.0

26
.0

26
.0

26
.0

26
.0

26
.0

To
tal

 S
pli

t (
s)

10
.8

38
.7

38
.7

9.9
37

.8
37

.8
13

.5
41

.4
41

.4
27

.9
27

.9
27

.9
To

tal
 S

pli
t (

%
)

12
.0%

43
.0%

43
.0%

11
.0%

42
.0%

42
.0%

15
.0%

46
.0%

46
.0%

31
.0%

31
.0%

31
.0%

Ye
llo

w 
Tim

e (
s)

3.0
4.3

4.3
3.0

4.3
4.3

3.0
4.9

4.9
4.9

4.9
4.9

Al
l-R

ed
 T

im
e (

s)
0.0

1.9
1.9

0.0
1.9

1.9
0.0

1.6
1.6

1.6
1.6

1.6
Lo

st 
Tim

e A
dju

st 
(s)

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

To
tal

 Lo
st 

Tim
e (

s)
3.0

6.2
6.2

3.0
6.2

6.2
3.0

6.5
6.5

6.5
6.5

6.5
Le

ad
/La

g
Le

ad
La

g
La

g
Le

ad
La

g
La

g
Le

ad
La

g
La

g
La

g
Le

ad
-L

ag
 O

pti
mi

ze
?

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Re
ca

ll M
od

e
No

ne
C-

Ma
x

C-
Ma

x
No

ne
No

ne
No

ne
No

ne
No

ne
No

ne
No

ne
No

ne
No

ne
Ac

t E
ffc

t G
re

en
 (s

)
43

.5
32

.5
32

.5
41

.7
31

.6
31

.6
38

.4
34

.9
34

.9
21

.4
21

.4
21

.4
Ac

tua
ted

 g/
C 

Ra
tio

0.4
8

0.3
6

0.3
6

0.4
6

0.3
5

0.3
5

0.4
3

0.3
9

0.3
9

0.2
4

0.2
4

0.2
4

v/c
 R

ati
o

0.9
6

0.9
6

0.4
9

0.7
4

0.7
4

0.1
4

0.9
0

0.8
0

0.2
8

1.0
0

1.0
0

0.5
0

Co
ntr

ol 
De

lay
60

.7
46

.8
7.7

37
.1

30
.4

2.0
44

.5
30

.7
3.4

12
5.8

82
.0

9.9
Qu

eu
e D

ela
y

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

To
tal

 D
ela

y
60

.7
46

.8
7.7

37
.1

30
.4

2.0
44

.5
30

.7
3.4

12
5.8

82
.0

9.9
LO

S
E

D
A

D
C

A
D

C
A

F
F

A
Ap

pr
oa

ch
 D

ela
y

42
.0

29
.4

29
.2

64
.3

Ap
pr

oa
ch

 LO
S

D
C

C
E

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 90
Ac

tua
ted

 C
yc

le 
Le

ng
th:

 90
Of

fse
t: 0

 (0
%

), 
Re

fer
en

ce
d t

o p
ha

se
 2:

EB
TL

, S
tar

t o
f G

re
en

Na
tur

al 
Cy

cle
: 9

0
Co

ntr
ol 

Ty
pe

: A
ctu

ate
d-

Co
or

din
ate

d
Ma

xim
um

 v/
c R

ati
o: 

1.0
0

Int
er

se
cti

on
 S

ign
al 

De
lay

: 3
9.9

Int
er

se
cti

on
 LO

S:
 D

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 8

9.4
%

IC
U 

Le
ve

l o
f S

er
vic

e E
An

aly
sis

 P
er

iod
 (m

in)
 15

Sp
lits

 an
d P

ha
se

s: 
    

1: 
Bo

wm
an

vil
le 

Av
en

ue
 &

 H
igh

wa
y 2



H
C

M
 S

ig
na

liz
ed

 In
te

rs
ec

tio
n 

C
ap

ac
ity

 A
na

ly
si

s
<

E
xi

st
in

g>
 W

ee
kd

ay
 P

M
 P

ea
k 

H
ou

r
1:

 B
ow

m
an

vi
lle

 A
ve

nu
e 

&
 H

ig
hw

ay
 2

03
-1

4-
20

22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 2

Mo
ve

me
nt

EB
L

EB
T

EB
R

W
BL

W
BT

W
BR

NB
L

NB
T

NB
R

SB
L

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
vp

h)
26

5
10

49
28

9
13

0
80

6
61

24
1

43
9

16
2

84
32

6
20

7
Fu

tur
e V

olu
me

 (v
ph

)
26

5
10

49
28

9
13

0
80

6
61

24
1

43
9

16
2

84
32

6
20

7
Ide

al 
Flo

w 
(vp

hp
l)

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

To
tal

 Lo
st 

tim
e (

s)
3.0

6.2
6.2

3.0
6.2

6.2
3.0

6.5
6.5

6.5
6.5

6.5
La

ne
 U

til.
 F

ac
tor

1.0
0

0.9
5

1.0
0

1.0
0

0.9
5

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

Fr
pb

, p
ed

/bi
ke

s
1.0

0
1.0

0
0.9

7
1.0

0
1.0

0
0.9

7
1.0

0
1.0

0
0.9

8
1.0

0
1.0

0
0.9

7
Flp

b, 
pe

d/b
ike

s
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
Fr

t
1.0

0
1.0

0
0.8

5
1.0

0
1.0

0
0.8

5
1.0

0
1.0

0
0.8

5
1.0

0
1.0

0
0.8

5
Flt

 P
ro

tec
ted

0.9
5

1.0
0

1.0
0

0.9
5

1.0
0

1.0
0

0.9
5

1.0
0

1.0
0

0.9
5

1.0
0

1.0
0

Sa
td.

 F
low

 (p
ro

t)
22

00
32

02
13

56
16

30
32

30
13

26
15

99
16

01
14

09
15

70
16

01
13

84
Flt

 P
er

mi
tte

d
0.1

9
1.0

0
1.0

0
0.1

3
1.0

0
1.0

0
0.2

1
1.0

0
1.0

0
0.4

6
1.0

0
1.0

0
Sa

td.
 F

low
 (p

er
m)

32
1

32
02

13
56

21
7

32
30

13
26

35
6

16
01

14
09

45
5

16
01

13
84

Pe
ak

-h
ou

r f
ac

tor
, P

HF
0.8

7
0.9

5
0.9

0
0.8

4
0.9

6
0.8

2
0.9

1
0.8

8
0.8

7
0.7

8
0.8

6
0.8

4
Ad

j. F
low

 (v
ph

)
30

5
11

04
32

1
15

5
84

0
74

26
5

49
9

18
6

10
8

37
9

24
6

RT
OR

 R
ed

uc
tio

n (
vp

h)
0

0
16

7
0

0
48

0
0

11
3

0
0

16
5

La
ne

 G
ro

up
 F

low
 (v

ph
)

30
5

11
04

15
4

15
5

84
0

26
26

5
49

9
73

10
8

37
9

81
Co

nfl
. P

ed
s. 

(#
/hr

)
2

10
10

2
15

3
3

15
He

av
y V

eh
icl

es
 (%

)
16

%
14

%
17

%
12

%
13

%
20

%
14

%
20

%
14

%
16

%
20

%
14

%
Tu

rn
 T

yp
e

pm
+p

t
NA

Pe
rm

pm
+p

t
NA

Pe
rm

pm
+p

t
NA

Pe
rm

Pe
rm

NA
Pe

rm
Pr

ote
cte

d P
ha

se
s

5
2

1
6

3
8

4
Pe

rm
itte

d P
ha

se
s

2
2

6
6

8
8

4
4

Ac
tua

ted
 G

re
en

, G
 (s

)
40

.3
32

.5
32

.5
38

.5
31

.6
31

.6
34

.9
34

.9
34

.9
21

.4
21

.4
21

.4
Ef

fec
tiv

e G
re

en
, g

 (s
)

40
.3

32
.5

32
.5

38
.5

31
.6

31
.6

34
.9

34
.9

34
.9

21
.4

21
.4

21
.4

Ac
tua

ted
 g/

C 
Ra

tio
0.4

5
0.3

6
0.3

6
0.4

3
0.3

5
0.3

5
0.3

9
0.3

9
0.3

9
0.2

4
0.2

4
0.2

4
Cl

ea
ra

nc
e T

im
e (

s)
3.0

6.2
6.2

3.0
6.2

6.2
3.0

6.5
6.5

6.5
6.5

6.5
Ve

hic
le 

Ex
ten

sio
n (

s)
3.0

3.0
3.0

3.0
3.0

3.0
3.0

3.0
3.0

3.0
3.0

3.0
La

ne
 G

rp
 C

ap
 (v

ph
)

30
6

11
56

48
9

20
1

11
34

46
5

28
3

62
0

54
6

10
8

38
0

32
9

v/s
 R

ati
o P

ro
t

c0
.09

0.3
4

0.0
6

0.2
6

c0
.11

0.3
1

0.2
4

v/s
 R

ati
o P

er
m

c0
.36

0.1
1

0.2
7

0.0
2

c0
.25

0.0
5

0.2
4

0.0
6

v/c
 R

ati
o

1.0
0

0.9
6

0.3
1

0.7
7

0.7
4

0.0
6

0.9
4

0.8
0

0.1
3

1.0
0

1.0
0

0.2
4

Un
ifo

rm
 D

ela
y, 

d1
18

.7
28

.0
20

.7
19

.4
25

.6
19

.3
22

.5
24

.5
17

.8
34

.3
34

.3
27

.8
Pr

og
re

ss
ion

 F
ac

tor
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
0.8

4
0.8

7
0.8

2
1.0

0
1.0

0
1.0

0
Inc

re
me

nta
l D

ela
y, 

d2
50

.2
17

.7
1.7

16
.6

2.6
0.1

30
.1

5.7
0.1

86
.6

45
.1

0.4
De

lay
 (s

)
68

.9
45

.7
22

.4
35

.9
28

.3
19

.4
49

.0
27

.0
14

.7
12

0.9
79

.4
28

.2
Le

ve
l o

f S
er

vic
e

E
D

C
D

C
B

D
C

B
F

E
C

Ap
pr

oa
ch

 D
ela

y (
s)

45
.5

28
.8

30
.7

68
.3

Ap
pr

oa
ch

 LO
S

D
C

C
E

Int
er

se
cti

on
 S

um
ma

ry
HC

M 
20

00
 C

on
tro

l D
ela

y
42

.1
HC

M 
20

00
 Le

ve
l o

f S
er

vic
e

D
HC

M 
20

00
 V

olu
me

 to
 C

ap
ac

ity
 ra

tio
1.0

2
Ac

tua
ted

 C
yc

le 
Le

ng
th 

(s)
 

90
.0

Su
m 

of 
los

t ti
me

 (s
)

18
.7

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n

89
.4%

IC
U 

Le
ve

l o
f S

er
vic

e
E

An
aly

sis
 P

er
iod

 (m
in)

15
c  

  C
riti

ca
l L

an
e G

ro
up

T
im

in
gs

<
E

xi
st

in
g>

 W
ee

kd
ay

 P
M

 P
ea

k 
H

ou
r

2:
 B

ow
m

an
vi

lle
 A

ve
nu

e 
&

 A
sp

en
 S

pr
in

gs
 D

riv
e

03
-1

4-
20

22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 3

La
ne

 G
ro

up
EB

L
EB

R
NB

L
NB

T
SB

T
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

15
4

86
99

68
8

61
9

Fu
tur

e V
olu

me
 (v

ph
)

15
4

86
99

68
8

61
9

Tu
rn

 T
yp

e
Pr

ot
Pe

rm
Pe

rm
NA

NA
Pr

ote
cte

d P
ha

se
s

4
2

6
Pe

rm
itte

d P
ha

se
s

4
2

De
tec

tor
 P

ha
se

4
4

2
2

6
Sw

itc
h P

ha
se

Mi
nim

um
 In

itia
l (s

)
8.0

8.0
20

.0
20

.0
20

.0
Mi

nim
um

 S
pli

t (
s)

24
.0

24
.0

27
.0

27
.0

27
.0

To
tal

 S
pli

t (
s)

32
.4

32
.4

57
.6

57
.6

57
.6

To
tal

 S
pli

t (
%

)
36

.0%
36

.0%
64

.0%
64

.0%
64

.0%
Ye

llo
w 

Tim
e (

s)
3.3

3.3
4.2

4.2
4.2

Al
l-R

ed
 T

im
e (

s)
2.6

2.6
2.1

2.1
2.1

Lo
st 

Tim
e A

dju
st 

(s)
0.0

0.0
0.0

0.0
0.0

To
tal

 Lo
st 

Tim
e (

s)
5.9

5.9
6.3

6.3
6.3

Le
ad

/La
g

Le
ad

-L
ag

 O
pti

mi
ze

?
Re

ca
ll M

od
e

No
ne

No
ne

C-
Ma

x
C-

Ma
x

C-
Ma

x
Ac

t E
ffc

t G
re

en
 (s

)
16

.1
16

.1
61

.7
61

.7
61

.7
Ac

tua
ted

 g/
C 

Ra
tio

0.1
8

0.1
8

0.6
9

0.6
9

0.6
9

v/c
 R

ati
o

0.6
8

0.3
5

0.4
0

0.7
3

0.7
8

Co
ntr

ol 
De

lay
44

.9
8.1

9.5
11

.1
10

.3
Qu

eu
e D

ela
y

0.0
0.0

0.0
0.0

0.0
To

tal
 D

ela
y

44
.9

8.1
9.5

11
.1

10
.3

LO
S

D
A

A
B

B
Ap

pr
oa

ch
 D

ela
y

30
.6

10
.9

10
.3

Ap
pr

oa
ch

 LO
S

C
B

B

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 90
Ac

tua
ted

 C
yc

le 
Le

ng
th:

 90
Of

fse
t: 0

 (0
%

), 
Re

fer
en

ce
d t

o p
ha

se
 2:

NB
TL

 an
d 6

:S
BT

, S
tar

t o
f G

re
en

Na
tur

al 
Cy

cle
: 7

0
Co

ntr
ol 

Ty
pe

: A
ctu

ate
d-

Co
or

din
ate

d
Ma

xim
um

 v/
c R

ati
o: 

0.7
8

Int
er

se
cti

on
 S

ign
al 

De
lay

: 1
3.9

Int
er

se
cti

on
 LO

S:
 B

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 8

1.0
%

IC
U 

Le
ve

l o
f S

er
vic

e D
An

aly
sis

 P
er

iod
 (m

in)
 15

Sp
lits

 an
d P

ha
se

s: 
    

2: 
Bo

wm
an

vil
le 

Av
en

ue
 &

 A
sp

en
 S

pr
ing

s D
riv

e



H
C

M
 S

ig
na

liz
ed

 In
te

rs
ec

tio
n 

C
ap

ac
ity

 A
na

ly
si

s
<

E
xi

st
in

g>
 W

ee
kd

ay
 P

M
 P

ea
k 

H
ou

r
2:

 B
ow

m
an

vi
lle

 A
ve

nu
e 

&
 A

sp
en

 S
pr

in
gs

 D
riv

e
03

-1
4-

20
22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 4

Mo
ve

me
nt

EB
L

EB
R

NB
L

NB
T

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
vp

h)
15

4
86

99
68

8
61

9
12

6
Fu

tur
e V

olu
me

 (v
ph

)
15

4
86

99
68

8
61

9
12

6
Ide

al 
Flo

w 
(vp

hp
l)

19
00

19
00

19
00

19
00

19
00

19
00

To
tal

 Lo
st 

tim
e (

s)
5.9

5.9
6.3

6.3
6.3

La
ne

 U
til.

 F
ac

tor
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
Fr

pb
, p

ed
/bi

ke
s

1.0
0

1.0
0

1.0
0

1.0
0

0.9
9

Flp
b, 

pe
d/b

ike
s

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

Fr
t

1.0
0

0.8
5

1.0
0

1.0
0

0.9
7

Flt
 P

ro
tec

ted
0.9

5
1.0

0
0.9

5
1.0

0
1.0

0
Sa

td.
 F

low
 (p

ro
t)

17
22

15
12

16
44

15
62

15
46

Flt
 P

er
mi

tte
d

0.9
5

1.0
0

0.2
5

1.0
0

1.0
0

Sa
td.

 F
low

 (p
er

m)
17

22
15

12
43

7
15

62
15

46
Pe

ak
-h

ou
r f

ac
tor

, P
HF

0.7
4

0.6
5

0.8
3

0.8
8

0.9
4

0.7
5

Ad
j. F

low
 (v

ph
)

20
8

13
2

11
9

78
2

65
9

16
8

RT
OR

 R
ed

uc
tio

n (
vp

h)
0

10
8

0
0

8
0

La
ne

 G
ro

up
 F

low
 (v

ph
)

20
8

24
11

9
78

2
81

9
0

Co
nfl

. P
ed

s. 
(#

/hr
)

9
9

He
av

y V
eh

icl
es

 (%
)

6%
8%

11
%

23
%

19
%

23
%

Tu
rn

 T
yp

e
Pr

ot
Pe

rm
Pe

rm
NA

NA
Pr

ote
cte

d P
ha

se
s

4
2

6
Pe

rm
itte

d P
ha

se
s

4
2

Ac
tua

ted
 G

re
en

, G
 (s

)
16

.1
16

.1
61

.7
61

.7
61

.7
Ef

fec
tiv

e G
re

en
, g

 (s
)

16
.1

16
.1

61
.7

61
.7

61
.7

Ac
tua

ted
 g/

C 
Ra

tio
0.1

8
0.1

8
0.6

9
0.6

9
0.6

9
Cl

ea
ra

nc
e T

im
e (

s)
5.9

5.9
6.3

6.3
6.3

Ve
hic

le 
Ex

ten
sio

n (
s)

3.0
3.0

3.0
3.0

3.0
La

ne
 G

rp
 C

ap
 (v

ph
)

30
8

27
0

29
9

10
70

10
59

v/s
 R

ati
o P

ro
t

c0
.12

0.5
0

c0
.53

v/s
 R

ati
o P

er
m

0.0
2

0.2
7

v/c
 R

ati
o

0.6
8

0.0
9

0.4
0

0.7
3

0.7
7

Un
ifo

rm
 D

ela
y, 

d1
34

.5
30

.8
6.1

8.9
9.5

Pr
og

re
ss

ion
 F

ac
tor

1.0
0

1.0
0

0.7
7

0.6
8

0.5
2

Inc
re

me
nta

l D
ela

y, 
d2

5.8
0.1

2.9
3.3

3.5
De

lay
 (s

)
40

.3
31

.0
7.6

9.3
8.5

Le
ve

l o
f S

er
vic

e
D

C
A

A
A

Ap
pr

oa
ch

 D
ela

y (
s)

36
.7

9.1
8.5

Ap
pr

oa
ch

 LO
S

D
A

A

Int
er

se
cti

on
 S

um
ma

ry
HC

M 
20

00
 C

on
tro

l D
ela

y
13

.4
HC

M 
20

00
 Le

ve
l o

f S
er

vic
e

B
HC

M 
20

00
 V

olu
me

 to
 C

ap
ac

ity
 ra

tio
0.7

5
Ac

tua
ted

 C
yc

le 
Le

ng
th 

(s)
 

90
.0

Su
m 

of 
los

t ti
me

 (s
)

12
.2

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n

81
.0%

IC
U 

Le
ve

l o
f S

er
vic

e
D

An
aly

sis
 P

er
iod

 (m
in)

15
c  

  C
riti

ca
l L

an
e G

ro
up

T
im

in
gs

<
E

xi
st

in
g>

 W
ee

kd
ay

 P
M

 P
ea

k 
H

ou
r

3:
 B

ow
m

an
vi

lle
 A

ve
nu

e 
&

 H
ar

tw
el

l A
ve

nu
e/

E
xi

st
in

g 
C

on
do

 A
cc

es
s

03
-1

4-
20

22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 5

La
ne

 G
ro

up
EB

L
EB

T
EB

R
W

BL
W

BT
NB

L
NB

T
SB

L
SB

T
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

33
0

59
3

2
72

74
7

4
65

6
Fu

tur
e V

olu
me

 (v
ph

)
33

0
59

3
2

72
74

7
4

65
6

Tu
rn

 T
yp

e
Pe

rm
NA

Pe
rm

Pe
rm

NA
Pe

rm
NA

Pe
rm

NA
Pr

ote
cte

d P
ha

se
s

4
4

2
2

Pe
rm

itte
d P

ha
se

s
4

4
4

2
2

De
tec

tor
 P

ha
se

4
4

4
4

4
2

2
2

2
Sw

itc
h P

ha
se

Mi
nim

um
 In

itia
l (s

)
8.0

8.0
8.0

8.0
8.0

20
.0

20
.0

20
.0

20
.0

Mi
nim

um
 S

pli
t (

s)
23

.0
23

.0
23

.0
23

.0
23

.0
27

.0
27

.0
27

.0
27

.0
To

tal
 S

pli
t (

s)
32

.4
32

.4
32

.4
32

.4
32

.4
57

.6
57

.6
57

.6
57

.6
To

tal
 S

pli
t (

%
)

36
.0%

36
.0%

36
.0%

36
.0%

36
.0%

64
.0%

64
.0%

64
.0%

64
.0%

Ye
llo

w 
Tim

e (
s)

3.3
3.3

3.3
3.3

3.3
4.8

4.8
4.8

4.8
Al

l-R
ed

 T
im

e (
s)

3.0
3.0

3.0
3.0

3.0
1.8

1.8
1.8

1.8
Lo

st 
Tim

e A
dju

st 
(s)

0.0
0.0

0.0
0.0

0.0
0.0

0.0
To

tal
 Lo

st 
Tim

e (
s)

6.3
6.3

6.3
6.6

6.6
6.6

6.6
Le

ad
/La

g
Le

ad
-L

ag
 O

pti
mi

ze
?

Re
ca

ll M
od

e
No

ne
No

ne
No

ne
No

ne
No

ne
C-

Ma
x

C-
Ma

x
C-

Ma
x

C-
Ma

x
Ac

t E
ffc

t G
re

en
 (s

)
9.3

9.3
9.3

72
.0

72
.0

72
.0

72
.0

Ac
tua

ted
 g/

C 
Ra

tio
0.1

0
0.1

0
0.1

0
0.8

0
0.8

0
0.8

0
0.8

0
v/c

 R
ati

o
0.3

3
0.3

4
0.0

8
0.2

3
0.7

1
0.0

1
0.6

0
Co

ntr
ol 

De
lay

43
.2

13
.3

26
.6

5.0
10

.3
4.5

6.1
Qu

eu
e D

ela
y

0.0
0.0

0.0
0.0

0.0
0.0

0.0
To

tal
 D

ela
y

43
.2

13
.3

26
.6

5.0
10

.3
4.5

6.1
LO

S
D

B
C

A
B

A
A

Ap
pr

oa
ch

 D
ela

y
24

.8
26

.6
9.7

6.1
Ap

pr
oa

ch
 LO

S
C

C
A

A

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 90
Ac

tua
ted

 C
yc

le 
Le

ng
th:

 90
Of

fse
t: 0

 (0
%

), 
Re

fer
en

ce
d t

o p
ha

se
 2:

NB
SB

 an
d 6

:, S
tar

t o
f G

re
en

Na
tur

al 
Cy

cle
: 8

0
Co

ntr
ol 

Ty
pe

: A
ctu

ate
d-

Co
or

din
ate

d
Ma

xim
um

 v/
c R

ati
o: 

0.7
1

Int
er

se
cti

on
 S

ign
al 

De
lay

: 9
.4

Int
er

se
cti

on
 LO

S:
 A

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 7

7.3
%

IC
U 

Le
ve

l o
f S

er
vic

e D
An

aly
sis

 P
er

iod
 (m

in)
 15

Sp
lits

 an
d P

ha
se

s: 
    

3: 
Bo

wm
an

vil
le 

Av
en

ue
 &

 H
ar

tw
ell

 A
ve

nu
e/E

xis
tin

g C
on

do
 A

cc
es

s



H
C

M
 S

ig
na

liz
ed

 In
te

rs
ec

tio
n 

C
ap

ac
ity

 A
na

ly
si

s
<

E
xi

st
in

g>
 W

ee
kd

ay
 P

M
 P

ea
k 

H
ou

r
3:

 B
ow

m
an

vi
lle

 A
ve

nu
e 

&
 H

ar
tw

el
l A

ve
nu

e/
E

xi
st

in
g 

C
on

do
 A

cc
es

s
03

-1
4-

20
22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 6

Mo
ve

me
nt

EB
L

EB
T

EB
R

W
BL

W
BT

W
BR

NB
L

NB
T

NB
R

SB
L

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
vp

h)
33

0
59

3
2

6
72

74
7

3
4

65
6

45
Fu

tur
e V

olu
me

 (v
ph

)
33

0
59

3
2

6
72

74
7

3
4

65
6

45
Ide

al 
Flo

w 
(vp

hp
l)

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

To
tal

 Lo
st 

tim
e (

s)
6.3

6.3
6.3

6.6
6.6

6.6
6.6

La
ne

 U
til.

 F
ac

tor
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
Fr

pb
, p

ed
/bi

ke
s

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

Flp
b, 

pe
d/b

ike
s

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

Fr
t

1.0
0

0.8
5

0.9
3

1.0
0

1.0
0

1.0
0

0.9
9

Flt
 P

ro
tec

ted
0.9

5
1.0

0
0.9

8
0.9

5
1.0

0
0.9

5
1.0

0
Sa

td.
 F

low
 (p

ro
t)

18
25

15
41

17
54

16
43

15
75

18
25

16
02

Flt
 P

er
mi

tte
d

0.7
5

1.0
0

0.8
8

0.3
3

1.0
0

0.2
7

1.0
0

Sa
td.

 F
low

 (p
er

m)
14

39
15

41
15

65
56

8
15

75
51

5
16

02
Pe

ak
-h

ou
r f

ac
tor

, P
HF

0.6
8

0.9
2

0.7
5

0.8
2

0.8
2

0.8
2

0.6
8

0.8
4

0.9
2

0.9
2

0.9
5

0.6
0

Ad
j. F

low
 (v

ph
)

49
0

79
4

2
7

10
6

88
9

3
4

69
1

75
RT

OR
 R

ed
uc

tio
n (

vp
h)

0
0

72
0

6
0

0
0

0
0

2
0

La
ne

 G
ro

up
 F

low
 (v

ph
)

0
49

7
0

7
0

10
6

89
2

0
4

76
4

0
Co

nfl
. P

ed
s. 

(#
/hr

)
1

5
5

1
He

av
y V

eh
icl

es
 (%

)
0%

0%
6%

0%
0%

0%
11

%
22

%
0%

0%
18

%
17

%
Tu

rn
 T

yp
e

Pe
rm

NA
Pe

rm
Pe

rm
NA

Pe
rm

NA
Pe

rm
NA

Pr
ote

cte
d P

ha
se

s
4

4
2

2
Pe

rm
itte

d P
ha

se
s

4
4

4
2

2
Ac

tua
ted

 G
re

en
, G

 (s
)

7.7
7.7

7.7
69

.4
69

.4
69

.4
69

.4
Ef

fec
tiv

e G
re

en
, g

 (s
)

7.7
7.7

7.7
69

.4
69

.4
69

.4
69

.4
Ac

tua
ted

 g/
C 

Ra
tio

0.0
9

0.0
9

0.0
9

0.7
7

0.7
7

0.7
7

0.7
7

Cl
ea

ra
nc

e T
im

e (
s)

6.3
6.3

6.3
6.6

6.6
6.6

6.6
Ve

hic
le 

Ex
ten

sio
n (

s)
3.0

3.0
3.0

3.0
3.0

3.0
3.0

La
ne

 G
rp

 C
ap

 (v
ph

)
12

3
13

1
13

3
43

7
12

14
39

7
12

35
v/s

 R
ati

o P
ro

t
c0

.57
0.4

8
v/s

 R
ati

o P
er

m
c0

.03
0.0

0
0.0

0
0.1

9
0.0

1
v/c

 R
ati

o
0.4

0
0.0

5
0.0

5
0.2

4
0.7

3
0.0

1
0.6

2
Un

ifo
rm

 D
ela

y, 
d1

39
.0

37
.8

37
.8

2.9
5.4

2.4
4.5

Pr
og

re
ss

ion
 F

ac
tor

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.3
5

0.8
7

Inc
re

me
nta

l D
ela

y, 
d2

2.1
0.2

0.2
1.3

4.0
0.0

1.7
De

lay
 (s

)
41

.1
38

.0
37

.9
4.2

9.4
3.2

5.6
Le

ve
l o

f S
er

vic
e

D
D

D
A

A
A

A
Ap

pr
oa

ch
 D

ela
y (

s)
39

.2
37

.9
8.9

5.6
Ap

pr
oa

ch
 LO

S
D

D
A

A

Int
er

se
cti

on
 S

um
ma

ry
HC

M 
20

00
 C

on
tro

l D
ela

y
9.8

HC
M 

20
00

 Le
ve

l o
f S

er
vic

e
A

HC
M 

20
00

 V
olu

me
 to

 C
ap

ac
ity

 ra
tio

0.7
0

Ac
tua

ted
 C

yc
le 

Le
ng

th 
(s)

 
90

.0
Su

m 
of 

los
t ti

me
 (s

)
12

.9
Int

er
se

cti
on

 C
ap

ac
ity

 U
tili

za
tio

n
77

.3%
IC

U 
Le

ve
l o

f S
er

vic
e

D
An

aly
sis

 P
er

iod
 (m

in)
15

c  
  C

riti
ca

l L
an

e G
ro

up

H
C

M
 U

ns
ig

na
liz

ed
 In

te
rs

ec
tio

n 
C

ap
ac

ity
 A

na
ly

si
s

<
E

xi
st

in
g>

 W
ee

kd
ay

 P
M

 P
ea

k 
H

ou
r

4:
 B

on
ny

ca
st

le
 D

riv
e 

&
 A

sp
en

 S
pr

in
gs

 D
riv

e
03

-1
4-

20
22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 7

Mo
ve

me
nt

EB
T

EB
R

W
BL

W
BT

NB
L

NB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

21
6

42
28

19
7

42
24

Fu
tur

e V
olu

me
 (V

eh
/h)

21
6

42
28

19
7

42
24

Si
gn

 C
on

tro
l

Fr
ee

Fr
ee

St
op

Gr
ad

e
0%

0%
0%

Pe
ak

 H
ou

r F
ac

tor
0.9

3
0.9

3
0.9

3
0.9

3
0.9

3
0.9

3
Ho

ur
ly 

flo
w 

ra
te 

(vp
h)

23
2

45
30

21
2

45
26

Pe
de

str
ian

s
2

La
ne

 W
idt

h (
m)

3.7
W

alk
ing

 S
pe

ed
 (m

/s)
1.1

Pe
rce

nt 
Bl

oc
ka

ge
0

Ri
gh

t tu
rn

 fla
re

 (v
eh

)
Me

dia
n t

yp
e

No
ne

No
ne

Me
dia

n s
tor

ag
e v

eh
)

Up
str

ea
m 

sig
na

l (m
)

16
5

pX
, p

lat
oo

n u
nb

loc
ke

d
vC

, c
on

flic
tin

g v
olu

me
27

9
52

8
25

6
vC

1, 
sta

ge
 1 

co
nf 

vo
l

vC
2, 

sta
ge

 2 
co

nf 
vo

l
vC

u, 
un

blo
ck

ed
 vo

l
27

9
52

8
25

6
tC

, s
ing

le 
(s)

4.1
6.4

6.2
tC

, 2
 st

ag
e (

s)
tF

 (s
)

2.2
3.5

3.3
p0

 qu
eu

e f
re

e %
98

91
97

cM
 ca

pa
cit

y (
ve

h/h
)

12
93

50
1

78
5

Di
re

cti
on

, L
an

e #
EB

 1
W

B 
1

NB
 1

Vo
lum

e T
ota

l
27

7
24

2
71

Vo
lum

e L
eft

0
30

45
Vo

lum
e R

igh
t

45
0

26
cS

H
17

00
12

93
57

8
Vo

lum
e t

o C
ap

ac
ity

0.1
6

0.0
2

0.1
2

Qu
eu

e L
en

gth
 95

th 
(m

)
0.0

0.5
3.2

Co
ntr

ol 
De

lay
 (s

)
0.0

1.2
12

.1
La

ne
 LO

S
A

B
Ap

pr
oa

ch
 D

ela
y (

s)
0.0

1.2
12

.1
Ap

pr
oa

ch
 LO

S
B

Int
er

se
cti

on
 S

um
ma

ry
Av

er
ag

e D
ela

y 
1.9

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 

39
.7%

IC
U 

Le
ve

l o
f S

er
vic

e 
A

An
aly

sis
 P

er
iod

 (m
in)

15



H
C

M
 U

ns
ig

na
liz

ed
 In

te
rs

ec
tio

n 
C

ap
ac

ity
 A

na
ly

si
s

<
E

xi
st

in
g>

 W
ee

kd
ay

 P
M

 P
ea

k 
H

ou
r

5:
 F

ry
 C

re
sc

en
t (

E
as

t)
 &

 A
sp

en
 S

pr
in

gs
 D

riv
e

03
-1

4-
20

22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 8

Mo
ve

me
nt

EB
T

EB
R

W
BL

W
BT

NB
L

NB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

24
9

14
11

22
8

7
8

Fu
tur

e V
olu

me
 (V

eh
/h)

24
9

14
11

22
8

7
8

Si
gn

 C
on

tro
l

Fr
ee

Fr
ee

St
op

Gr
ad

e
0%

0%
0%

Pe
ak

 H
ou

r F
ac

tor
0.9

2
0.9

2
0.9

2
0.9

2
0.9

2
0.9

2
Ho

ur
ly 

flo
w 

ra
te 

(vp
h)

27
1

15
12

24
8

8
9

Pe
de

str
ian

s
2

4
La

ne
 W

idt
h (

m)
3.7

3.7
W

alk
ing

 S
pe

ed
 (m

/s)
1.1

1.1
Pe

rce
nt 

Bl
oc

ka
ge

0
0

Ri
gh

t tu
rn

 fla
re

 (v
eh

)
Me

dia
n t

yp
e

No
ne

No
ne

Me
dia

n s
tor

ag
e v

eh
)

Up
str

ea
m 

sig
na

l (m
)

25
0

pX
, p

lat
oo

n u
nb

loc
ke

d
vC

, c
on

flic
tin

g v
olu

me
29

0
55

4
28

4
vC

1, 
sta

ge
 1 

co
nf 

vo
l

vC
2, 

sta
ge

 2 
co

nf 
vo

l
vC

u, 
un

blo
ck

ed
 vo

l
29

0
55

4
28

4
tC

, s
ing

le 
(s)

4.1
6.4

6.2
tC

, 2
 st

ag
e (

s)
tF

 (s
)

2.2
3.5

3.3
p0

 qu
eu

e f
re

e %
99

98
99

cM
 ca

pa
cit

y (
ve

h/h
)

12
78

49
0

75
5

Di
re

cti
on

, L
an

e #
EB

 1
W

B 
1

NB
 1

Vo
lum

e T
ota

l
28

6
26

0
17

Vo
lum

e L
eft

0
12

8
Vo

lum
e R

igh
t

15
0

9
cS

H
17

00
12

78
60

2
Vo

lum
e t

o C
ap

ac
ity

0.1
7

0.0
1

0.0
3

Qu
eu

e L
en

gth
 95

th 
(m

)
0.0

0.2
0.7

Co
ntr

ol 
De

lay
 (s

)
0.0

0.4
11

.2
La

ne
 LO

S
A

B
Ap

pr
oa

ch
 D

ela
y (

s)
0.0

0.4
11

.2
Ap

pr
oa

ch
 LO

S
B

Int
er

se
cti

on
 S

um
ma

ry
Av

er
ag

e D
ela

y 
0.5

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 

31
.6%

IC
U 

Le
ve

l o
f S

er
vic

e 
A

An
aly

sis
 P

er
iod

 (m
in)

15

H
C

M
 U

ns
ig

na
liz

ed
 In

te
rs

ec
tio

n 
C

ap
ac

ity
 A

na
ly

si
s

<
E

xi
st

in
g>

 W
ee

kd
ay

 P
M

 P
ea

k 
H

ou
r

6:
 F

ry
 C

re
sc

en
t (

W
es

t)
/E

xi
st

in
g 

C
on

do
 A

cc
es

s 
&

 A
sp

en
 S

pr
in

gs
 D

riv
e

03
-1

4-
20

22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 9

Mo
ve

me
nt

EB
L

EB
T

EB
R

W
BL

W
BT

W
BR

NB
L

NB
T

NB
R

SB
L

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

15
24

6
16

7
19

7
31

8
1

2
16

0
8

Fu
tur

e V
olu

me
 (V

eh
/h)

15
24

6
16

7
19

7
31

8
1

2
16

0
8

Si
gn

 C
on

tro
l

Fr
ee

Fr
ee

St
op

St
op

Gr
ad

e
0%

0%
0%

0%
Pe

ak
 H

ou
r F

ac
tor

0.9
1

0.9
1

0.9
1

0.9
1

0.9
1

0.9
1

0.9
1

0.9
1

0.9
1

0.9
1

0.9
1

0.9
1

Ho
ur

ly 
flo

w 
ra

te 
(vp

h)
16

27
0

18
8

21
6

34
9

1
2

18
0

9
Pe

de
str

ian
s

3
8

La
ne

 W
idt

h (
m)

3.7
3.7

W
alk

ing
 S

pe
ed

 (m
/s)

1.1
1.1

Pe
rce

nt 
Bl

oc
ka

ge
0

1
Ri

gh
t tu

rn
 fla

re
 (v

eh
)

Me
dia

n t
yp

e
No

ne
No

ne
Me

dia
n s

tor
ag

e v
eh

)
Up

str
ea

m 
sig

na
l (m

)
32

8
pX

, p
lat

oo
n u

nb
loc

ke
d

vC
, c

on
flic

tin
g v

olu
me

25
8

29
1

57
2

58
8

28
2

57
0

58
0

24
1

vC
1, 

sta
ge

 1 
co

nf 
vo

l
vC

2, 
sta

ge
 2 

co
nf 

vo
l

vC
u, 

un
blo

ck
ed

 vo
l

25
8

29
1

57
2

58
8

28
2

57
0

58
0

24
1

tC
, s

ing
le 

(s)
4.1

4.1
7.1

6.5
6.2

7.1
6.5

6.2
tC

, 2
 st

ag
e (

s)
tF

 (s
)

2.2
2.2

3.5
4.0

3.3
3.5

4.0
3.3

p0
 qu

eu
e f

re
e %

99
99

98
10

0
10

0
96

10
0

99
cM

 ca
pa

cit
y (

ve
h/h

)
13

08
12

79
41

8
41

2
75

9
42

0
41

6
79

7

Di
re

cti
on

, L
an

e #
EB

 1
W

B 
1

NB
 1

SB
 1

Vo
lum

e T
ota

l
30

4
25

8
12

27
Vo

lum
e L

eft
16

8
9

18
Vo

lum
e R

igh
t

18
34

2
9

cS
H

13
08

12
79

45
2

49
9

Vo
lum

e t
o C

ap
ac

ity
0.0

1
0.0

1
0.0

3
0.0

5
Qu

eu
e L

en
gth

 95
th 

(m
)

0.3
0.1

0.6
1.3

Co
ntr

ol 
De

lay
 (s

)
0.5

0.3
13

.2
12

.6
La

ne
 LO

S
A

A
B

B
Ap

pr
oa

ch
 D

ela
y (

s)
0.5

0.3
13

.2
12

.6
Ap

pr
oa

ch
 LO

S
B

B

Int
er

se
cti

on
 S

um
ma

ry
Av

er
ag

e D
ela

y 
1.2

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 

30
.6%

IC
U 

Le
ve

l o
f S

er
vic

e 
A

An
aly

sis
 P

er
iod

 (m
in)

15



T
im

in
gs

<
B

ac
kg

ro
un

d>
 2

02
4 

W
ee

kd
ay

 A
M

 P
ea

k 
H

ou
r

1:
 B

ow
m

an
vi

lle
 A

ve
nu

e 
&

 H
ig

hw
ay

 2
03

-1
4-

20
22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 1

La
ne

 G
ro

up
EB

L
EB

T
EB

R
W

BL
W

BT
W

BR
NB

L
NB

T
NB

R
SB

L
SB

T
SB

R
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

15
4

63
8

22
9

16
7

74
1

49
19

7
27

7
88

30
50

2
25

9
Fu

tur
e V

olu
me

 (v
ph

)
15

4
63

8
22

9
16

7
74

1
49

19
7

27
7

88
30

50
2

25
9

Tu
rn

 T
yp

e
pm

+p
t

NA
Pe

rm
pm

+p
t

NA
Pe

rm
pm

+p
t

NA
Pe

rm
Pe

rm
NA

Pe
rm

Pr
ote

cte
d P

ha
se

s
5

2
1

6
3

8
4

Pe
rm

itte
d P

ha
se

s
2

2
6

6
8

8
4

4
De

tec
tor

 P
ha

se
5

2
2

1
6

6
3

8
8

4
4

4
Sw

itc
h P

ha
se

Mi
nim

um
 In

itia
l (s

)
5.0

20
.0

20
.0

5.0
20

.0
20

.0
5.0

12
.0

12
.0

12
.0

12
.0

12
.0

Mi
nim

um
 S

pli
t (

s)
9.0

28
.2

28
.2

9.0
28

.2
28

.2
9.0

26
.0

26
.0

30
.5

30
.5

30
.5

To
tal

 S
pli

t (
s)

11
.0

30
.0

30
.0

11
.0

30
.0

30
.0

11
.0

49
.0

49
.0

38
.0

38
.0

38
.0

To
tal

 S
pli

t (
%

)
12

.2%
33

.3%
33

.3%
12

.2%
33

.3%
33

.3%
12

.2%
54

.4%
54

.4%
42

.2%
42

.2%
42

.2%
Ye

llo
w 

Tim
e (

s)
3.0

4.3
4.3

3.0
4.3

4.3
3.0

4.9
4.9

4.9
4.9

4.9
Al

l-R
ed

 T
im

e (
s)

0.0
1.9

1.9
0.0

1.9
1.9

0.0
1.6

1.6
1.6

1.6
1.6

Lo
st 

Tim
e A

dju
st 

(s)
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
To

tal
 Lo

st 
Tim

e (
s)

3.0
6.2

6.2
3.0

6.2
6.2

3.0
6.5

6.5
6.5

6.5
6.5

Le
ad

/La
g

Le
ad

La
g

La
g

Le
ad

La
g

La
g

Le
ad

La
g

La
g

La
g

Le
ad

-L
ag

 O
pti

mi
ze

?
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Re

ca
ll M

od
e

No
ne

C-
Ma

x
C-

Ma
x

No
ne

No
ne

No
ne

No
ne

No
ne

No
ne

No
ne

No
ne

No
ne

Ac
t E

ffc
t G

re
en

 (s
)

35
.4

23
.8

23
.8

35
.4

23
.8

23
.8

45
.6

42
.1

42
.1

31
.1

31
.1

31
.1

Ac
tua

ted
 g/

C 
Ra

tio
0.3

9
0.2

6
0.2

6
0.3

9
0.2

6
0.2

6
0.5

1
0.4

7
0.4

7
0.3

5
0.3

5
0.3

5
v/c

 R
ati

o
0.8

4
0.8

3
0.5

3
0.8

1
0.9

7
0.1

5
0.8

0
0.5

1
0.1

6
0.1

4
0.9

5
0.4

7
Co

ntr
ol 

De
lay

51
.3

41
.6

7.0
45

.1
58

.7
1.6

36
.2

16
.5

2.3
21

.7
59

.0
6.8

Qu
eu

e D
ela

y
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
To

tal
 D

ela
y

51
.3

41
.6

7.0
45

.1
58

.7
1.6

36
.2

16
.5

2.3
21

.7
59

.0
6.8

LO
S

D
D

A
D

E
A

D
B

A
C

E
A

Ap
pr

oa
ch

 D
ela

y
34

.3
52

.8
20

.0
39

.2
Ap

pr
oa

ch
 LO

S
C

D
B

D

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 90
Ac

tua
ted

 C
yc

le 
Le

ng
th:

 90
Of

fse
t: 0

 (0
%

), 
Re

fer
en

ce
d t

o p
ha

se
 2:

EB
TL

, S
tar

t o
f G

re
en

Na
tur

al 
Cy

cle
: 9

0
Co

ntr
ol 

Ty
pe

: A
ctu

ate
d-

Co
or

din
ate

d
Ma

xim
um

 v/
c R

ati
o: 

0.9
7

Int
er

se
cti

on
 S

ign
al 

De
lay

: 3
8.0

Int
er

se
cti

on
 LO

S:
 D

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 8

3.6
%

IC
U 

Le
ve

l o
f S

er
vic

e E
An

aly
sis

 P
er

iod
 (m

in)
 15

Sp
lits

 an
d P

ha
se

s: 
    

1: 
Bo

wm
an

vil
le 

Av
en

ue
 &

 H
igh

wa
y 2

H
C

M
 S

ig
na

liz
ed

 In
te

rs
ec

tio
n 

C
ap

ac
ity

 A
na

ly
si

s
<

B
ac

kg
ro

un
d>

 2
02

4 
W

ee
kd

ay
 A

M
 P

ea
k 

H
ou

r
1:

 B
ow

m
an

vi
lle

 A
ve

nu
e 

&
 H

ig
hw

ay
 2

03
-1

4-
20

22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 2

Mo
ve

me
nt

EB
L

EB
T

EB
R

W
BL

W
BT

W
BR

NB
L

NB
T

NB
R

SB
L

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
vp

h)
15

4
63

8
22

9
16

7
74

1
49

19
7

27
7

88
30

50
2

25
9

Fu
tur

e V
olu

me
 (v

ph
)

15
4

63
8

22
9

16
7

74
1

49
19

7
27

7
88

30
50

2
25

9
Ide

al 
Flo

w 
(vp

hp
l)

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

To
tal

 Lo
st 

tim
e (

s)
3.0

6.2
6.2

3.0
6.2

6.2
3.0

6.5
6.5

6.5
6.5

6.5
La

ne
 U

til.
 F

ac
tor

1.0
0

0.9
5

1.0
0

1.0
0

0.9
5

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

Fr
pb

, p
ed

/bi
ke

s
1.0

0
1.0

0
0.9

7
1.0

0
1.0

0
0.9

7
1.0

0
1.0

0
0.9

8
1.0

0
1.0

0
0.9

7
Flp

b, 
pe

d/b
ike

s
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
Fr

t
1.0

0
1.0

0
0.8

5
1.0

0
1.0

0
0.8

5
1.0

0
1.0

0
0.8

5
1.0

0
1.0

0
0.8

5
Flt

 P
ro

tec
ted

0.9
5

1.0
0

1.0
0

0.9
5

1.0
0

1.0
0

0.9
5

1.0
0

1.0
0

0.9
5

1.0
0

1.0
0

Sa
td.

 F
low

 (p
ro

t)
15

87
31

47
13

44
15

86
31

74
12

53
15

47
15

62
14

74
14

45
16

01
13

60
Flt

 P
er

mi
tte

d
0.1

7
1.0

0
1.0

0
0.2

1
1.0

0
1.0

0
0.1

8
1.0

0
1.0

0
0.5

4
1.0

0
1.0

0
Sa

td.
 F

low
 (p

er
m)

28
1

31
47

13
44

35
9

31
74

12
53

29
4

15
62

14
74

82
0

16
01

13
60

Pe
ak

-h
ou

r f
ac

tor
, P

HF
0.7

9
0.9

2
0.7

5
0.8

1
0.9

1
0.7

9
0.9

5
0.7

4
0.7

5
0.7

5
0.9

5
0.8

6
Ad

j. F
low

 (v
ph

)
19

5
69

3
30

5
20

6
81

4
62

20
7

37
4

11
7

40
52

8
30

1
RT

OR
 R

ed
uc

tio
n (

vp
h)

0
0

22
4

0
0

46
0

0
62

0
0

17
4

La
ne

 G
ro

up
 F

low
 (v

ph
)

19
5

69
3

81
20

6
81

4
16

20
7

37
4

55
40

52
8

12
7

Co
nfl

. P
ed

s. 
(#

/hr
)

2
10

10
2

15
3

3
15

He
av

y V
eh

icl
es

 (%
)

15
%

16
%

18
%

15
%

15
%

27
%

18
%

23
%

9%
26

%
20

%
16

%
Tu

rn
 T

yp
e

pm
+p

t
NA

Pe
rm

pm
+p

t
NA

Pe
rm

pm
+p

t
NA

Pe
rm

Pe
rm

NA
Pe

rm
Pr

ote
cte

d P
ha

se
s

5
2

1
6

3
8

4
Pe

rm
itte

d P
ha

se
s

2
2

6
6

8
8

4
4

Ac
tua

ted
 G

re
en

, G
 (s

)
32

.2
23

.8
23

.8
32

.2
23

.8
23

.8
42

.1
42

.1
42

.1
31

.1
31

.1
31

.1
Ef

fec
tiv

e G
re

en
, g

 (s
)

32
.2

23
.8

23
.8

32
.2

23
.8

23
.8

42
.1

42
.1

42
.1

31
.1

31
.1

31
.1

Ac
tua

ted
 g/

C 
Ra

tio
0.3

6
0.2

6
0.2

6
0.3

6
0.2

6
0.2

6
0.4

7
0.4

7
0.4

7
0.3

5
0.3

5
0.3

5
Cl

ea
ra

nc
e T

im
e (

s)
3.0

6.2
6.2

3.0
6.2

6.2
3.0

6.5
6.5

6.5
6.5

6.5
Ve

hic
le 

Ex
ten

sio
n (

s)
3.0

3.0
3.0

3.0
3.0

3.0
3.0

3.0
3.0

3.0
3.0

3.0
La

ne
 G

rp
 C

ap
 (v

ph
)

22
2

83
2

35
5

24
2

83
9

33
1

24
8

73
0

68
9

28
3

55
3

46
9

v/s
 R

ati
o P

ro
t

c0
.08

0.2
2

0.0
8

c0
.26

c0
.07

0.2
4

c0
.33

v/s
 R

ati
o P

er
m

0.2
3

0.0
6

0.2
2

0.0
1

0.3
2

0.0
4

0.0
5

0.0
9

v/c
 R

ati
o

0.8
8

0.8
3

0.2
3

0.8
5

0.9
7

0.0
5

0.8
3

0.5
1

0.0
8

0.1
4

0.9
5

0.2
7

Un
ifo

rm
 D

ela
y, 

d1
22

.8
31

.2
25

.9
22

.5
32

.7
24

.7
18

.1
16

.8
13

.2
20

.3
28

.8
21

.3
Pr

og
re

ss
ion

 F
ac

tor
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
0.9

7
0.8

2
0.6

8
1.0

0
1.0

0
1.0

0
Inc

re
me

nta
l D

ela
y, 

d2
30

.0
9.6

1.5
23

.8
23

.9
0.1

19
.8

0.6
0.0

0.2
27

.1
0.3

De
lay

 (s
)

52
.7

40
.8

27
.4

46
.4

56
.6

24
.7

37
.3

14
.3

9.1
20

.5
55

.9
21

.6
Le

ve
l o

f S
er

vic
e

D
D

C
D

E
C

D
B

A
C

E
C

Ap
pr

oa
ch

 D
ela

y (
s)

39
.3

52
.9

20
.2

42
.4

Ap
pr

oa
ch

 LO
S

D
D

C
D

Int
er

se
cti

on
 S

um
ma

ry
HC

M 
20

00
 C

on
tro

l D
ela

y
40

.4
HC

M 
20

00
 Le

ve
l o

f S
er

vic
e

D
HC

M 
20

00
 V

olu
me

 to
 C

ap
ac

ity
 ra

tio
0.9

4
Ac

tua
ted

 C
yc

le 
Le

ng
th 

(s)
 

90
.0

Su
m 

of 
los

t ti
me

 (s
)

18
.7

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n

83
.6%

IC
U 

Le
ve

l o
f S

er
vic

e
E

An
aly

sis
 P

er
iod

 (m
in)

15
c  

  C
riti

ca
l L

an
e G

ro
up



T
im

in
gs

<
B

ac
kg

ro
un

d>
 2

02
4 

W
ee

kd
ay

 A
M

 P
ea

k 
H

ou
r

2:
 B

ow
m

an
vi

lle
 A

ve
nu

e 
&

 A
sp

en
 S

pr
in

gs
 D

riv
e

03
-1

4-
20

22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 3

La
ne

 G
ro

up
EB

L
EB

R
NB

L
NB

T
SB

T
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

13
1

95
89

43
1

78
9

Fu
tur

e V
olu

me
 (v

ph
)

13
1

95
89

43
1

78
9

Tu
rn

 T
yp

e
Pr

ot
Pe

rm
Pe

rm
NA

NA
Pr

ote
cte

d P
ha

se
s

4
2

6
Pe

rm
itte

d P
ha

se
s

4
2

De
tec

tor
 P

ha
se

4
4

2
2

6
Sw

itc
h P

ha
se

Mi
nim

um
 In

itia
l (s

)
8.0

8.0
20

.0
20

.0
20

.0
Mi

nim
um

 S
pli

t (
s)

24
.0

24
.0

27
.0

27
.0

27
.0

To
tal

 S
pli

t (
s)

27
.0

27
.0

63
.0

63
.0

63
.0

To
tal

 S
pli

t (
%

)
30

.0%
30

.0%
70

.0%
70

.0%
70

.0%
Ye

llo
w 

Tim
e (

s)
3.3

3.3
4.2

4.2
4.2

Al
l-R

ed
 T

im
e (

s)
2.6

2.6
2.1

2.1
2.1

Lo
st 

Tim
e A

dju
st 

(s)
0.0

0.0
0.0

0.0
0.0

To
tal

 Lo
st 

Tim
e (

s)
5.9

5.9
6.3

6.3
6.3

Le
ad

/La
g

Le
ad

-L
ag

 O
pti

mi
ze

?
Re

ca
ll M

od
e

No
ne

No
ne

C-
Ma

x
C-

Ma
x

C-
Ma

x
Ac

t E
ffc

t G
re

en
 (s

)
14

.5
14

.5
63

.3
63

.3
63

.3
Ac

tua
ted

 g/
C 

Ra
tio

0.1
6

0.1
6

0.7
0

0.7
0

0.7
0

v/c
 R

ati
o

0.6
4

0.4
0

0.4
9

0.4
5

0.8
9

Co
ntr

ol 
De

lay
45

.5
8.9

13
.2

5.6
19

.7
Qu

eu
e D

ela
y

0.0
0.0

0.0
0.0

0.0
To

tal
 D

ela
y

45
.5

8.9
13

.2
5.6

19
.7

LO
S

D
A

B
A

B
Ap

pr
oa

ch
 D

ela
y

28
.9

7.0
19

.7
Ap

pr
oa

ch
 LO

S
C

A
B

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 90
Ac

tua
ted

 C
yc

le 
Le

ng
th:

 90
Of

fse
t: 0

 (0
%

), 
Re

fer
en

ce
d t

o p
ha

se
 2:

NB
TL

 an
d 6

:S
BT

, S
tar

t o
f G

re
en

Na
tur

al 
Cy

cle
: 9

0
Co

ntr
ol 

Ty
pe

: A
ctu

ate
d-

Co
or

din
ate

d
Ma

xim
um

 v/
c R

ati
o: 

0.8
9

Int
er

se
cti

on
 S

ign
al 

De
lay

: 1
7.3

Int
er

se
cti

on
 LO

S:
 B

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 8

7.6
%

IC
U 

Le
ve

l o
f S

er
vic

e E
An

aly
sis

 P
er

iod
 (m

in)
 15

Sp
lits

 an
d P

ha
se

s: 
    

2: 
Bo

wm
an

vil
le 

Av
en

ue
 &

 A
sp

en
 S

pr
ing

s D
riv

e

H
C

M
 S

ig
na

liz
ed

 In
te

rs
ec

tio
n 

C
ap

ac
ity

 A
na

ly
si

s
<

B
ac

kg
ro

un
d>

 2
02

4 
W

ee
kd

ay
 A

M
 P

ea
k 

H
ou

r
2:

 B
ow

m
an

vi
lle

 A
ve

nu
e 

&
 A

sp
en

 S
pr

in
gs

 D
riv

e
03

-1
4-

20
22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 4

Mo
ve

me
nt

EB
L

EB
R

NB
L

NB
T

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
vp

h)
13

1
95

89
43

1
78

9
10

9
Fu

tur
e V

olu
me

 (v
ph

)
13

1
95

89
43

1
78

9
10

9
Ide

al 
Flo

w 
(vp

hp
l)

19
00

19
00

19
00

19
00

19
00

19
00

To
tal

 Lo
st 

tim
e (

s)
5.9

5.9
6.3

6.3
6.3

La
ne

 U
til.

 F
ac

tor
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
Fr

pb
, p

ed
/bi

ke
s

1.0
0

1.0
0

1.0
0

1.0
0

0.9
9

Flp
b, 

pe
d/b

ike
s

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

Fr
t

1.0
0

0.8
5

1.0
0

1.0
0

0.9
8

Flt
 P

ro
tec

ted
0.9

5
1.0

0
0.9

5
1.0

0
1.0

0
Sa

td.
 F

low
 (p

ro
t)

17
22

15
12

16
44

15
62

15
64

Flt
 P

er
mi

tte
d

0.9
5

1.0
0

0.1
8

1.0
0

1.0
0

Sa
td.

 F
low

 (p
er

m)
17

22
15

12
31

3
15

62
15

64
Pe

ak
-h

ou
r f

ac
tor

, P
HF

0.7
4

0.6
5

0.8
3

0.8
8

0.9
4

0.7
5

Ad
j. F

low
 (v

ph
)

17
7

14
6

10
7

49
0

83
9

14
5

RT
OR

 R
ed

uc
tio

n (
vp

h)
0

12
2

0
0

6
0

La
ne

 G
ro

up
 F

low
 (v

ph
)

17
7

24
10

7
49

0
97

8
0

Co
nfl

. P
ed

s. 
(#

/hr
)

9
9

He
av

y V
eh

icl
es

 (%
)

6%
8%

11
%

23
%

19
%

23
%

Tu
rn

 T
yp

e
Pr

ot
Pe

rm
Pe

rm
NA

NA
Pr

ote
cte

d P
ha

se
s

4
2

6
Pe

rm
itte

d P
ha

se
s

4
2

Ac
tua

ted
 G

re
en

, G
 (s

)
14

.5
14

.5
63

.3
63

.3
63

.3
Ef

fec
tiv

e G
re

en
, g

 (s
)

14
.5

14
.5

63
.3

63
.3

63
.3

Ac
tua

ted
 g/

C 
Ra

tio
0.1

6
0.1

6
0.7

0
0.7

0
0.7

0
Cl

ea
ra

nc
e T

im
e (

s)
5.9

5.9
6.3

6.3
6.3

Ve
hic

le 
Ex

ten
sio

n (
s)

3.0
3.0

3.0
3.0

3.0
La

ne
 G

rp
 C

ap
 (v

ph
)

27
7

24
3

22
0

10
98

11
00

v/s
 R

ati
o P

ro
t

c0
.10

0.3
1

c0
.63

v/s
 R

ati
o P

er
m

0.0
2

0.3
4

v/c
 R

ati
o

0.6
4

0.1
0

0.4
9

0.4
5

0.8
9

Un
ifo

rm
 D

ela
y, 

d1
35

.3
32

.2
6.0

5.8
10

.6
Pr

og
re

ss
ion

 F
ac

tor
1.0

0
1.0

0
0.6

8
0.6

6
0.9

5
Inc

re
me

nta
l D

ela
y, 

d2
4.8

0.2
6.9

1.2
6.8

De
lay

 (s
)

40
.1

32
.3

10
.9

5.0
16

.9
Le

ve
l o

f S
er

vic
e

D
C

B
A

B
Ap

pr
oa

ch
 D

ela
y (

s)
36

.6
6.1

16
.9

Ap
pr

oa
ch

 LO
S

D
A

B

Int
er

se
cti

on
 S

um
ma

ry
HC

M 
20

00
 C

on
tro

l D
ela

y
16

.8
HC

M 
20

00
 Le

ve
l o

f S
er

vic
e

B
HC

M 
20

00
 V

olu
me

 to
 C

ap
ac

ity
 ra

tio
0.8

4
Ac

tua
ted

 C
yc

le 
Le

ng
th 

(s)
 

90
.0

Su
m 

of 
los

t ti
me

 (s
)

12
.2

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n

87
.6%

IC
U 

Le
ve

l o
f S

er
vic

e
E

An
aly

sis
 P

er
iod

 (m
in)

15
c  

  C
riti

ca
l L

an
e G

ro
up



T
im

in
gs

<
B

ac
kg

ro
un

d>
 2

02
4 

W
ee

kd
ay

 A
M

 P
ea

k 
H

ou
r

3:
 B

ow
m

an
vi

lle
 A

ve
nu

e 
&

 H
ar

tw
el

l A
ve

nu
e/

E
xi

st
in

g 
C

on
do

 A
cc

es
s

03
-1

4-
20

22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 5

La
ne

 G
ro

up
EB

L
EB

T
EB

R
W

BL
W

BT
NB

L
NB

T
SB

L
SB

T
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

21
0

36
1

1
30

49
8

4
85

3
Fu

tur
e V

olu
me

 (v
ph

)
21

0
36

1
1

30
49

8
4

85
3

Tu
rn

 T
yp

e
Pe

rm
NA

Pe
rm

Pe
rm

NA
Pe

rm
NA

Pe
rm

NA
Pr

ote
cte

d P
ha

se
s

4
4

2
2

Pe
rm

itte
d P

ha
se

s
4

4
4

2
2

De
tec

tor
 P

ha
se

4
4

4
4

4
2

2
2

2
Sw

itc
h P

ha
se

Mi
nim

um
 In

itia
l (s

)
8.0

8.0
8.0

8.0
8.0

20
.0

20
.0

20
.0

20
.0

Mi
nim

um
 S

pli
t (

s)
23

.0
23

.0
23

.0
23

.0
23

.0
27

.0
27

.0
27

.0
27

.0
To

tal
 S

pli
t (

s)
29

.7
29

.7
29

.7
29

.7
29

.7
60

.3
60

.3
60

.3
60

.3
To

tal
 S

pli
t (

%
)

33
.0%

33
.0%

33
.0%

33
.0%

33
.0%

67
.0%

67
.0%

67
.0%

67
.0%

Ye
llo

w 
Tim

e (
s)

3.3
3.3

3.3
3.3

3.3
4.8

4.8
4.8

4.8
Al

l-R
ed

 T
im

e (
s)

3.0
3.0

3.0
3.0

3.0
1.8

1.8
1.8

1.8
Lo

st 
Tim

e A
dju

st 
(s)

0.0
0.0

0.0
0.0

0.0
0.0

0.0
To

tal
 Lo

st 
Tim

e (
s)

6.3
6.3

6.3
6.6

6.6
6.6

6.6
Le

ad
/La

g
Le

ad
-L

ag
 O

pti
mi

ze
?

Re
ca

ll M
od

e
No

ne
No

ne
No

ne
No

ne
No

ne
C-

Ma
x

C-
Ma

x
C-

Ma
x

C-
Ma

x
Ac

t E
ffc

t G
re

en
 (s

)
8.5

8.5
8.5

72
.8

72
.8

72
.8

72
.8

Ac
tua

ted
 g/

C 
Ra

tio
0.0

9
0.0

9
0.0

9
0.8

1
0.8

1
0.8

1
0.8

1
v/c

 R
ati

o
0.2

3
0.2

6
0.0

3
0.1

3
0.4

7
0.0

1
0.7

2
Co

ntr
ol 

De
lay

41
.7

15
.0

30
.3

4.0
5.2

4.2
8.0

Qu
eu

e D
ela

y
0.0

0.0
0.0

0.0
0.0

0.0
0.0

To
tal

 D
ela

y
41

.7
15

.0
30

.3
4.0

5.2
4.2

8.0
LO

S
D

B
C

A
A

A
A

Ap
pr

oa
ch

 D
ela

y
25

.5
30

.3
5.1

7.9
Ap

pr
oa

ch
 LO

S
C

C
A

A

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 90
Ac

tua
ted

 C
yc

le 
Le

ng
th:

 90
Of

fse
t: 0

 (0
%

), 
Re

fer
en

ce
d t

o p
ha

se
 2:

NB
SB

 an
d 6

:, S
tar

t o
f G

re
en

Na
tur

al 
Cy

cle
: 8

0
Co

ntr
ol 

Ty
pe

: A
ctu

ate
d-

Co
or

din
ate

d
Ma

xim
um

 v/
c R

ati
o: 

0.7
2

Int
er

se
cti

on
 S

ign
al 

De
lay

: 7
.7

Int
er

se
cti

on
 LO

S:
 A

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 7

5.8
%

IC
U 

Le
ve

l o
f S

er
vic

e D
An

aly
sis

 P
er

iod
 (m

in)
 15

Sp
lits

 an
d P

ha
se

s: 
    

3: 
Bo

wm
an

vil
le 

Av
en

ue
 &

 H
ar

tw
ell

 A
ve

nu
e/E

xis
tin

g C
on

do
 A

cc
es

s

H
C

M
 S

ig
na

liz
ed

 In
te

rs
ec

tio
n 

C
ap

ac
ity

 A
na

ly
si

s
<

B
ac

kg
ro

un
d>

 2
02

4 
W

ee
kd

ay
 A

M
 P

ea
k 

H
ou

r
3:

 B
ow

m
an

vi
lle

 A
ve

nu
e 

&
 H

ar
tw

el
l A

ve
nu

e/
E

xi
st

in
g 

C
on

do
 A

cc
es

s
03

-1
4-

20
22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 6

Mo
ve

me
nt

EB
L

EB
T

EB
R

W
BL

W
BT

W
BR

NB
L

NB
T

NB
R

SB
L

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
vp

h)
21

0
36

1
1

2
30

49
8

0
4

85
3

26
Fu

tur
e V

olu
me

 (v
ph

)
21

0
36

1
1

2
30

49
8

0
4

85
3

26
Ide

al 
Flo

w 
(vp

hp
l)

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

To
tal

 Lo
st 

tim
e (

s)
6.3

6.3
6.3

6.6
6.6

6.6
6.6

La
ne

 U
til.

 F
ac

tor
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
Fr

pb
, p

ed
/bi

ke
s

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

Flp
b, 

pe
d/b

ike
s

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

0.9
9

1.0
0

Fr
t

1.0
0

0.8
5

0.9
3

1.0
0

1.0
0

1.0
0

0.9
9

Flt
 P

ro
tec

ted
0.9

5
1.0

0
0.9

9
0.9

5
1.0

0
0.9

5
1.0

0
Sa

td.
 F

low
 (p

ro
t)

18
25

15
41

17
69

16
44

15
75

18
12

16
16

Flt
 P

er
mi

tte
d

0.7
6

1.0
0

0.9
1

0.2
5

1.0
0

0.4
2

1.0
0

Sa
td.

 F
low

 (p
er

m)
14

51
15

41
16

22
43

3
15

75
80

3
16

16
Pe

ak
-h

ou
r f

ac
tor

, P
HF

0.6
8

0.9
2

0.7
5

0.8
2

0.8
2

0.8
2

0.6
8

0.8
4

0.9
2

0.9
2

0.9
5

0.6
0

Ad
j. F

low
 (v

ph
)

31
0

48
1

1
2

44
59

3
0

4
89

8
43

RT
OR

 R
ed

uc
tio

n (
vp

h)
0

0
44

0
2

0
0

0
0

0
1

0
La

ne
 G

ro
up

 F
low

 (v
ph

)
0

31
4

0
2

0
44

59
3

0
4

94
0

0
Co

nfl
. P

ed
s. 

(#
/hr

)
1

5
5

1
He

av
y V

eh
icl

es
 (%

)
0%

0%
6%

0%
0%

0%
11

%
22

%
0%

0%
18

%
17

%
Tu

rn
 T

yp
e

Pe
rm

NA
Pe

rm
Pe

rm
NA

Pe
rm

NA
Pe

rm
NA

Pr
ote

cte
d P

ha
se

s
4

4
2

2
Pe

rm
itte

d P
ha

se
s

4
4

4
2

2
Ac

tua
ted

 G
re

en
, G

 (s
)

6.9
6.9

6.9
70

.2
70

.2
70

.2
70

.2
Ef

fec
tiv

e G
re

en
, g

 (s
)

6.9
6.9

6.9
70

.2
70

.2
70

.2
70

.2
Ac

tua
ted

 g/
C 

Ra
tio

0.0
8

0.0
8

0.0
8

0.7
8

0.7
8

0.7
8

0.7
8

Cl
ea

ra
nc

e T
im

e (
s)

6.3
6.3

6.3
6.6

6.6
6.6

6.6
Ve

hic
le 

Ex
ten

sio
n (

s)
3.0

3.0
3.0

3.0
3.0

3.0
3.0

La
ne

 G
rp

 C
ap

 (v
ph

)
11

1
11

8
12

4
33

7
12

28
62

6
12

60
v/s

 R
ati

o P
ro

t
0.3

8
c0

.58
v/s

 R
ati

o P
er

m
c0

.02
0.0

0
0.0

0
0.1

0
0.0

0
v/c

 R
ati

o
0.2

8
0.0

3
0.0

2
0.1

3
0.4

8
0.0

1
0.7

5
Un

ifo
rm

 D
ela

y, 
d1

39
.2

38
.5

38
.4

2.4
3.5

2.2
5.2

Pr
og

re
ss

ion
 F

ac
tor

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.4
9

0.9
4

Inc
re

me
nta

l D
ela

y, 
d2

1.4
0.1

0.1
0.8

1.4
0.0

2.3
De

lay
 (s

)
40

.6
38

.6
38

.5
3.2

4.9
3.3

7.2
Le

ve
l o

f S
er

vic
e

D
D

D
A

A
A

A
Ap

pr
oa

ch
 D

ela
y (

s)
39

.4
38

.5
4.7

7.2
Ap

pr
oa

ch
 LO

S
D

D
A

A

Int
er

se
cti

on
 S

um
ma

ry
HC

M 
20

00
 C

on
tro

l D
ela

y
7.9

HC
M 

20
00

 Le
ve

l o
f S

er
vic

e
A

HC
M 

20
00

 V
olu

me
 to

 C
ap

ac
ity

 ra
tio

0.7
0

Ac
tua

ted
 C

yc
le 

Le
ng

th 
(s)

 
90

.0
Su

m 
of 

los
t ti

me
 (s

)
12

.9
Int

er
se

cti
on

 C
ap

ac
ity

 U
tili

za
tio

n
75

.8%
IC

U 
Le

ve
l o

f S
er

vic
e

D
An

aly
sis

 P
er

iod
 (m

in)
15

c  
  C

riti
ca

l L
an

e G
ro

up



H
C

M
 U

ns
ig

na
liz

ed
 In

te
rs

ec
tio

n 
C

ap
ac

ity
 A

na
ly

si
s<

B
ac

kg
ro

un
d>

 2
02

4 
W

ee
kd

ay
 A

M
 P

ea
k 

H
ou

r
4:

 B
on

ny
ca

st
le

 D
riv

e 
&

 A
sp

en
 S

pr
in

gs
 D

riv
e

03
-1

4-
20

22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 7

Mo
ve

me
nt

EB
T

EB
R

W
BL

W
BT

NB
L

NB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

19
9

22
14

18
5

41
28

Fu
tur

e V
olu

me
 (V

eh
/h)

19
9

22
14

18
5

41
28

Si
gn

 C
on

tro
l

Fr
ee

Fr
ee

St
op

Gr
ad

e
0%

0%
0%

Pe
ak

 H
ou

r F
ac

tor
0.9

3
0.9

3
0.9

3
0.9

3
0.9

3
0.9

3
Ho

ur
ly 

flo
w 

ra
te 

(vp
h)

21
4

24
15

19
9

44
30

Pe
de

str
ian

s
2

La
ne

 W
idt

h (
m)

3.7
W

alk
ing

 S
pe

ed
 (m

/s)
1.1

Pe
rce

nt 
Bl

oc
ka

ge
0

Ri
gh

t tu
rn

 fla
re

 (v
eh

)
Me

dia
n t

yp
e

No
ne

No
ne

Me
dia

n s
tor

ag
e v

eh
)

Up
str

ea
m 

sig
na

l (m
)

16
0

pX
, p

lat
oo

n u
nb

loc
ke

d
vC

, c
on

flic
tin

g v
olu

me
24

0
45

7
22

8
vC

1, 
sta

ge
 1 

co
nf 

vo
l

vC
2, 

sta
ge

 2 
co

nf 
vo

l
vC

u, 
un

blo
ck

ed
 vo

l
24

0
45

7
22

8
tC

, s
ing

le 
(s)

4.1
6.4

6.2
tC

, 2
 st

ag
e (

s)
tF

 (s
)

2.2
3.5

3.3
p0

 qu
eu

e f
re

e %
99

92
96

cM
 ca

pa
cit

y (
ve

h/h
)

13
36

55
8

81
5

Di
re

cti
on

, L
an

e #
EB

 1
W

B 
1

NB
 1

Vo
lum

e T
ota

l
23

8
21

4
74

Vo
lum

e L
eft

0
15

44
Vo

lum
e R

igh
t

24
0

30
cS

H
17

00
13

36
64

0
Vo

lum
e t

o C
ap

ac
ity

0.1
4

0.0
1

0.1
2

Qu
eu

e L
en

gth
 95

th 
(m

)
0.0

0.3
3.0

Co
ntr

ol 
De

lay
 (s

)
0.0

0.6
11

.4
La

ne
 LO

S
A

B
Ap

pr
oa

ch
 D

ela
y (

s)
0.0

0.6
11

.4
Ap

pr
oa

ch
 LO

S
B

Int
er

se
cti

on
 S

um
ma

ry
Av

er
ag

e D
ela

y 
1.9

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 

31
.9%

IC
U 

Le
ve

l o
f S

er
vic

e 
A

An
aly

sis
 P

er
iod

 (m
in)

15

H
C

M
 U

ns
ig

na
liz

ed
 In

te
rs

ec
tio

n 
C

ap
ac

ity
 A

na
ly

si
s<

B
ac

kg
ro

un
d>

 2
02

4 
W

ee
kd

ay
 A

M
 P

ea
k 

H
ou

r
5:

 F
ry

 C
re

sc
en

t (
E

as
t)

 &
 A

sp
en

 S
pr

in
gs

 D
riv

e
03

-1
4-

20
22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 8

Mo
ve

me
nt

EB
T

EB
R

W
BL

W
BT

NB
L

NB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

21
3

3
4

22
2

11
8

Fu
tur

e V
olu

me
 (V

eh
/h)

21
3

3
4

22
2

11
8

Si
gn

 C
on

tro
l

Fr
ee

Fr
ee

St
op

Gr
ad

e
0%

0%
0%

Pe
ak

 H
ou

r F
ac

tor
0.9

2
0.9

2
0.9

2
0.9

2
0.9

2
0.9

2
Ho

ur
ly 

flo
w 

ra
te 

(vp
h)

23
2

3
4

24
1

12
9

Pe
de

str
ian

s
2

4
La

ne
 W

idt
h (

m)
3.7

3.7
W

alk
ing

 S
pe

ed
 (m

/s)
1.1

1.1
Pe

rce
nt 

Bl
oc

ka
ge

0
0

Ri
gh

t tu
rn

 fla
re

 (v
eh

)
Me

dia
n t

yp
e

No
ne

No
ne

Me
dia

n s
tor

ag
e v

eh
)

Up
str

ea
m 

sig
na

l (m
)

24
5

pX
, p

lat
oo

n u
nb

loc
ke

d
vC

, c
on

flic
tin

g v
olu

me
23

9
48

6
24

0
vC

1, 
sta

ge
 1 

co
nf 

vo
l

vC
2, 

sta
ge

 2 
co

nf 
vo

l
vC

u, 
un

blo
ck

ed
 vo

l
23

9
48

6
24

0
tC

, s
ing

le 
(s)

4.1
6.4

6.2
tC

, 2
 st

ag
e (

s)
tF

 (s
)

2.2
3.5

3.3
p0

 qu
eu

e f
re

e %
10

0
98

99
cM

 ca
pa

cit
y (

ve
h/h

)
13

34
54

0
80

0

Di
re

cti
on

, L
an

e #
EB

 1
W

B 
1

NB
 1

Vo
lum

e T
ota

l
23

5
24

5
21

Vo
lum

e L
eft

0
4

12
Vo

lum
e R

igh
t

3
0

9
cS

H
17

00
13

34
62

7
Vo

lum
e t

o C
ap

ac
ity

0.1
4

0.0
0

0.0
3

Qu
eu

e L
en

gth
 95

th 
(m

)
0.0

0.1
0.8

Co
ntr

ol 
De

lay
 (s

)
0.0

0.2
10

.9
La

ne
 LO

S
A

B
Ap

pr
oa

ch
 D

ela
y (

s)
0.0

0.2
10

.9
Ap

pr
oa

ch
 LO

S
B

Int
er

se
cti

on
 S

um
ma

ry
Av

er
ag

e D
ela

y 
0.5

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 

25
.5%

IC
U 

Le
ve

l o
f S

er
vic

e 
A

An
aly

sis
 P

er
iod

 (m
in)

15



H
C

M
 U

ns
ig

na
liz

ed
 In

te
rs

ec
tio

n 
C

ap
ac

ity
 A

na
ly

si
s<

B
ac

kg
ro

un
d>

 2
02

4 
W

ee
kd

ay
 A

M
 P

ea
k 

H
ou

r
6:

 F
ry

 C
re

sc
en

t (
W

es
t)

/E
xi

st
in

g 
C

on
do

 A
cc

es
s 

&
 A

sp
en

 S
pr

in
gs

 D
riv

e
03

-1
4-

20
22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 9

Mo
ve

me
nt

EB
L

EB
T

EB
R

W
BL

W
BT

W
BR

NB
L

NB
T

NB
R

SB
L

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

12
18

8
1

4
21

9
10

4
0

9
20

0
21

Fu
tur

e V
olu

me
 (V

eh
/h)

12
18

8
1

4
21

9
10

4
0

9
20

0
21

Si
gn

 C
on

tro
l

Fr
ee

Fr
ee

St
op

St
op

Gr
ad

e
0%

0%
0%

0%
Pe

ak
 H

ou
r F

ac
tor

0.9
1

0.9
1

0.9
1

0.9
1

0.9
1

0.9
1

0.9
1

0.9
1

0.9
1

0.9
1

0.9
1

0.9
1

Ho
ur

ly 
flo

w 
ra

te 
(vp

h)
13

20
7

1
4

24
1

11
4

0
10

22
0

23
Pe

de
str

ian
s

3
8

La
ne

 W
idt

h (
m)

3.7
3.7

W
alk

ing
 S

pe
ed

 (m
/s)

1.1
1.1

Pe
rce

nt 
Bl

oc
ka

ge
0

1
Ri

gh
t tu

rn
 fla

re
 (v

eh
)

Me
dia

n t
yp

e
No

ne
No

ne
Me

dia
n s

tor
ag

e v
eh

)
Up

str
ea

m 
sig

na
l (m

)
32

3
pX

, p
lat

oo
n u

nb
loc

ke
d

vC
, c

on
flic

tin
g v

olu
me

26
0

21
1

51
4

50
4

21
0

50
6

50
0

25
4

vC
1, 

sta
ge

 1 
co

nf 
vo

l
vC

2, 
sta

ge
 2 

co
nf 

vo
l

vC
u, 

un
blo

ck
ed

 vo
l

26
0

21
1

51
4

50
4

21
0

50
6

50
0

25
4

tC
, s

ing
le 

(s)
4.1

4.1
7.1

6.5
6.2

7.1
6.5

6.2
tC

, 2
 st

ag
e (

s)
tF

 (s
)

2.2
2.2

3.5
4.0

3.3
3.5

4.0
3.3

p0
 qu

eu
e f

re
e %

99
10

0
99

10
0

99
95

10
0

97
cM

 ca
pa

cit
y (

ve
h/h

)
13

06
13

68
45

1
46

2
83

2
46

2
46

5
78

3

Di
re

cti
on

, L
an

e #
EB

 1
W

B 
1

NB
 1

SB
 1

Vo
lum

e T
ota

l
22

1
25

6
14

45
Vo

lum
e L

eft
13

4
4

22
Vo

lum
e R

igh
t

1
11

10
23

cS
H

13
06

13
68

67
0

58
5

Vo
lum

e t
o C

ap
ac

ity
0.0

1
0.0

0
0.0

2
0.0

8
Qu

eu
e L

en
gth

 95
th 

(m
)

0.2
0.1

0.5
1.9

Co
ntr

ol 
De

lay
 (s

)
0.5

0.1
10

.5
11

.7
La

ne
 LO

S
A

A
B

B
Ap

pr
oa

ch
 D

ela
y (

s)
0.5

0.1
10

.5
11

.7
Ap

pr
oa

ch
 LO

S
B

B

Int
er

se
cti

on
 S

um
ma

ry
Av

er
ag

e D
ela

y 
1.5

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 

27
.2%

IC
U 

Le
ve

l o
f S

er
vic

e 
A

An
aly

sis
 P

er
iod

 (m
in)

15

H
C

M
 U

ns
ig

na
liz

ed
 In

te
rs

ec
tio

n 
C

ap
ac

ity
 A

na
ly

si
s<

B
ac

kg
ro

un
d>

 2
02

4 
W

ee
kd

ay
 A

M
 P

ea
k 

H
ou

r
7:

 A
sp

en
 S

pr
in

gs
 D

riv
e 

&
 1

0 
A

sp
en

 S
pr

in
gs

 D
riv

e 
A

cc
es

s
03

-1
4-

20
22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 10

Mo
ve

me
nt

EB
L

EB
T

W
BT

W
BR

SB
L

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

0
22

6
19

9
0

0
0

Fu
tur

e V
olu

me
 (V

eh
/h)

0
22

6
19

9
0

0
0

Si
gn

 C
on

tro
l

Fr
ee

Fr
ee

St
op

Gr
ad

e
0%

0%
0%

Pe
ak

 H
ou

r F
ac

tor
0.9

2
0.9

2
0.9

2
0.9

2
0.9

2
0.9

2
Ho

ur
ly 

flo
w 

ra
te 

(vp
h)

0
24

6
21

6
0

0
0

Pe
de

str
ian

s
La

ne
 W

idt
h (

m)
W

alk
ing

 S
pe

ed
 (m

/s)
Pe

rce
nt 

Bl
oc

ka
ge

Ri
gh

t tu
rn

 fla
re

 (v
eh

)
Me

dia
n t

yp
e

No
ne

No
ne

Me
dia

n s
tor

ag
e v

eh
)

Up
str

ea
m 

sig
na

l (m
)

79
pX

, p
lat

oo
n u

nb
loc

ke
d

vC
, c

on
flic

tin
g v

olu
me

21
6

46
2

21
6

vC
1, 

sta
ge

 1 
co

nf 
vo

l
vC

2, 
sta

ge
 2 

co
nf 

vo
l

vC
u, 

un
blo

ck
ed

 vo
l

21
6

46
2

21
6

tC
, s

ing
le 

(s)
4.1

6.4
6.2

tC
, 2

 st
ag

e (
s)

tF
 (s

)
2.2

3.5
3.3

p0
 qu

eu
e f

re
e %

10
0

10
0

10
0

cM
 ca

pa
cit

y (
ve

h/h
)

13
54

55
8

82
4

Di
re

cti
on

, L
an

e #
EB

 1
W

B 
1

SB
 1

Vo
lum

e T
ota

l
24

6
21

6
0

Vo
lum

e L
eft

0
0

0
Vo

lum
e R

igh
t

0
0

0
cS

H
13

54
17

00
17

00
Vo

lum
e t

o C
ap

ac
ity

0.0
0

0.1
3

0.0
0

Qu
eu

e L
en

gth
 95

th 
(m

)
0.0

0.0
0.0

Co
ntr

ol 
De

lay
 (s

)
0.0

0.0
0.0

La
ne

 LO
S

A
Ap

pr
oa

ch
 D

ela
y (

s)
0.0

0.0
0.0

Ap
pr

oa
ch

 LO
S

A

Int
er

se
cti

on
 S

um
ma

ry
Av

er
ag

e D
ela

y 
0.0

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 

15
.2%

IC
U 

Le
ve

l o
f S

er
vic

e 
A

An
aly

sis
 P

er
iod

 (m
in)

15



H
C

M
 U

ns
ig

na
liz

ed
 In

te
rs

ec
tio

n 
C

ap
ac

ity
 A

na
ly

si
s<

B
ac

kg
ro

un
d>

 2
02

4 
W

ee
kd

ay
 A

M
 P

ea
k 

H
ou

r
8:

 B
ow

m
an

vi
lle

 A
ve

nu
e 

&
 S

ha
re

d 
S

ite
/M

et
ro

lin
x 

La
ne

w
ay

03
-1

4-
20

22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 11

Mo
ve

me
nt

EB
L

EB
R

NB
L

NB
T

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

0
0

0
56

3
89

9
0

Fu
tur

e V
olu

me
 (V

eh
/h)

0
0

0
56

3
89

9
0

Si
gn

 C
on

tro
l

St
op

Fr
ee

Fr
ee

Gr
ad

e
0%

0%
0%

Pe
ak

 H
ou

r F
ac

tor
0.9

2
0.9

2
0.9

2
0.9

2
0.9

2
0.9

2
Ho

ur
ly 

flo
w 

ra
te 

(vp
h)

0
0

0
61

2
97

7
0

Pe
de

str
ian

s
La

ne
 W

idt
h (

m)
W

alk
ing

 S
pe

ed
 (m

/s)
Pe

rce
nt 

Bl
oc

ka
ge

Ri
gh

t tu
rn

 fla
re

 (v
eh

)
Me

dia
n t

yp
e

No
ne

No
ne

Me
dia

n s
tor

ag
e v

eh
)

Up
str

ea
m 

sig
na

l (m
)

11
7

37
9

pX
, p

lat
oo

n u
nb

loc
ke

d
0.7

9
0.7

3
0.7

3
vC

, c
on

flic
tin

g v
olu

me
15

89
97

7
97

7
vC

1, 
sta

ge
 1 

co
nf 

vo
l

vC
2, 

sta
ge

 2 
co

nf 
vo

l
vC

u, 
un

blo
ck

ed
 vo

l
12

87
78

6
78

6
tC

, s
ing

le 
(s)

6.4
6.2

4.1
tC

, 2
 st

ag
e (

s)
tF

 (s
)

3.5
3.3

2.2
p0

 qu
eu

e f
re

e %
10

0
10

0
10

0
cM

 ca
pa

cit
y (

ve
h/h

)
14

3
28

7
61

0

Di
re

cti
on

, L
an

e #
EB

 1
NB

 1
SB

 1
Vo

lum
e T

ota
l

0
61

2
97

7
Vo

lum
e L

eft
0

0
0

Vo
lum

e R
igh

t
0

0
0

cS
H

17
00

17
00

17
00

Vo
lum

e t
o C

ap
ac

ity
0.0

0
0.3

6
0.5

7
Qu

eu
e L

en
gth

 95
th 

(m
)

0.0
0.0

0.0
Co

ntr
ol 

De
lay

 (s
)

0.0
0.0

0.0
La

ne
 LO

S
A

Ap
pr

oa
ch

 D
ela

y (
s)

0.0
0.0

0.0
Ap

pr
oa

ch
 LO

S
A

Int
er

se
cti

on
 S

um
ma

ry
Av

er
ag

e D
ela

y 
0.0

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 

50
.6%

IC
U 

Le
ve

l o
f S

er
vic

e 
A

An
aly

sis
 P

er
iod

 (m
in)

15

T
im

in
gs

<
B

ac
kg

ro
un

d>
 2

02
4 

W
ee

kd
ay

 P
M

 P
ea

k 
H

ou
r

1:
 B

ow
m

an
vi

lle
 A

ve
nu

e 
&

 H
ig

hw
ay

 2
03

-1
4-

20
22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 1

La
ne

 G
ro

up
EB

L
EB

T
EB

R
W

BL
W

BT
W

BR
NB

L
NB

T
NB

R
SB

L
SB

T
SB

R
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

29
1

11
49

31
7

13
8

91
0

65
27

0
46

6
17

1
89

34
6

23
4

Fu
tur

e V
olu

me
 (v

ph
)

29
1

11
49

31
7

13
8

91
0

65
27

0
46

6
17

1
89

34
6

23
4

Tu
rn

 T
yp

e
pm

+p
t

NA
Pe

rm
pm

+p
t

NA
Pe

rm
pm

+p
t

NA
Pe

rm
Pe

rm
NA

Pe
rm

Pr
ote

cte
d P

ha
se

s
5

2
1

6
3

8
4

Pe
rm

itte
d P

ha
se

s
2

2
6

6
8

8
4

4
De

tec
tor

 P
ha

se
5

2
2

1
6

6
3

8
8

4
4

4
Sw

itc
h P

ha
se

Mi
nim

um
 In

itia
l (s

)
4.5

20
.0

20
.0

4.0
20

.0
20

.0
4.0

12
.0

12
.0

12
.0

12
.0

12
.0

Mi
nim

um
 S

pli
t (

s)
9.0

28
.2

28
.2

7.0
28

.2
28

.2
7.0

30
.5

30
.5

25
.0

25
.0

25
.0

To
tal

 S
pli

t (
s)

14
.0

37
.0

37
.0

9.0
32

.0
32

.0
14

.0
44

.0
44

.0
30

.0
30

.0
30

.0
To

tal
 S

pli
t (

%
)

15
.6%

41
.1%

41
.1%

10
.0%

35
.6%

35
.6%

15
.6%

48
.9%

48
.9%

33
.3%

33
.3%

33
.3%

Ye
llo

w 
Tim

e (
s)

3.0
4.3

4.3
3.0

4.3
4.3

3.0
4.9

4.9
4.9

4.9
4.9

Al
l-R

ed
 T

im
e (

s)
0.0

1.9
1.9

0.0
1.9

1.9
0.0

1.6
1.6

1.6
1.6

1.6
Lo

st 
Tim

e A
dju

st 
(s)

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

To
tal

 Lo
st 

Tim
e (

s)
3.0

6.2
6.2

3.0
6.2

6.2
3.0

6.5
6.5

6.5
6.5

6.5
Le

ad
/La

g
Le

ad
La

g
La

g
Le

ad
La

g
La

g
Le

ad
La

g
La

g
La

g
Le

ad
-L

ag
 O

pti
mi

ze
?

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Re
ca

ll M
od

e
No

ne
C-

Ma
x

C-
Ma

x
No

ne
No

ne
No

ne
No

ne
No

ne
No

ne
No

ne
No

ne
No

ne
Ac

t E
ffc

t G
re

en
 (s

)
43

.0
30

.8
30

.8
35

.0
25

.8
25

.8
41

.0
37

.5
37

.5
23

.5
23

.5
23

.5
Ac

tua
ted

 g/
C 

Ra
tio

0.4
8

0.3
4

0.3
4

0.3
9

0.2
9

0.2
9

0.4
6

0.4
2

0.4
2

0.2
6

0.2
6

0.2
6

v/c
 R

ati
o

0.9
5

1.1
0

0.5
6

0.8
5

1.0
2

0.1
6

0.8
5

0.7
9

0.2
8

0.6
0

0.9
6

0.5
1

Co
ntr

ol 
De

lay
62

.9
90

.2
10

.7
54

.0
69

.2
0.7

34
.7

27
.1

2.6
44

.7
70

.3
9.2

Qu
eu

e D
ela

y
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
To

tal
 D

ela
y

62
.9

90
.2

10
.7

54
.0

69
.2

0.7
34

.7
27

.1
2.6

44
.7

70
.3

9.2
LO

S
E

F
B

D
E

A
C

C
A

D
E

A
Ap

pr
oa

ch
 D

ela
y

70
.6

62
.5

24
.3

45
.2

Ap
pr

oa
ch

 LO
S

E
E

C
D

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 90
Ac

tua
ted

 C
yc

le 
Le

ng
th:

 90
Of

fse
t: 0

 (0
%

), 
Re

fer
en

ce
d t

o p
ha

se
 2:

EB
TL

, S
tar

t o
f G

re
en

Na
tur

al 
Cy

cle
: 9

0
Co

ntr
ol 

Ty
pe

: A
ctu

ate
d-

Co
or

din
ate

d
Ma

xim
um

 v/
c R

ati
o: 

1.1
0

Int
er

se
cti

on
 S

ign
al 

De
lay

: 5
5.1

Int
er

se
cti

on
 LO

S:
 E

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 9

5.1
%

IC
U 

Le
ve

l o
f S

er
vic

e F
An

aly
sis

 P
er

iod
 (m

in)
 15

Sp
lits

 an
d P

ha
se

s: 
    

1: 
Bo

wm
an

vil
le 

Av
en

ue
 &

 H
igh

wa
y 2



H
C

M
 S

ig
na

liz
ed

 In
te

rs
ec

tio
n 

C
ap

ac
ity

 A
na

ly
si

s
<

B
ac

kg
ro

un
d>

 2
02

4 
W

ee
kd

ay
 P

M
 P

ea
k 

H
ou

r
1:

 B
ow

m
an

vi
lle

 A
ve

nu
e 

&
 H

ig
hw

ay
 2

03
-1

4-
20

22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 2

Mo
ve

me
nt

EB
L

EB
T

EB
R

W
BL

W
BT

W
BR

NB
L

NB
T

NB
R

SB
L

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
vp

h)
29

1
11

49
31

7
13

8
91

0
65

27
0

46
6

17
1

89
34

6
23

4
Fu

tur
e V

olu
me

 (v
ph

)
29

1
11

49
31

7
13

8
91

0
65

27
0

46
6

17
1

89
34

6
23

4
Ide

al 
Flo

w 
(vp

hp
l)

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

To
tal

 Lo
st 

tim
e (

s)
3.0

6.2
6.2

3.0
6.2

6.2
3.0

6.5
6.5

6.5
6.5

6.5
La

ne
 U

til.
 F

ac
tor

1.0
0

0.9
5

1.0
0

1.0
0

0.9
5

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

Fr
pb

, p
ed

/bi
ke

s
1.0

0
1.0

0
0.9

7
1.0

0
1.0

0
0.9

7
1.0

0
1.0

0
0.9

8
1.0

0
1.0

0
0.9

7
Flp

b, 
pe

d/b
ike

s
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
Fr

t
1.0

0
1.0

0
0.8

5
1.0

0
1.0

0
0.8

5
1.0

0
1.0

0
0.8

5
1.0

0
1.0

0
0.8

5
Flt

 P
ro

tec
ted

0.9
5

1.0
0

1.0
0

0.9
5

1.0
0

1.0
0

0.9
5

1.0
0

1.0
0

0.9
5

1.0
0

1.0
0

Sa
td.

 F
low

 (p
ro

t)
22

00
32

02
13

56
16

30
32

30
13

26
15

99
16

01
14

09
15

70
16

01
13

84
Flt

 P
er

mi
tte

d
0.1

4
1.0

0
1.0

0
0.1

6
1.0

0
1.0

0
0.2

2
1.0

0
1.0

0
0.4

4
1.0

0
1.0

0
Sa

td.
 F

low
 (p

er
m)

23
0

32
02

13
56

26
6

32
30

13
26

36
3

16
01

14
09

72
6

16
01

13
84

Pe
ak

-h
ou

r f
ac

tor
, P

HF
0.8

7
0.9

5
0.9

0
0.8

4
0.9

6
0.8

2
1.0

0
0.8

8
0.8

7
0.7

8
0.8

6
0.8

4
Ad

j. F
low

 (v
ph

)
33

4
12

09
35

2
16

4
94

8
79

27
0

53
0

19
7

11
4

40
2

27
9

RT
OR

 R
ed

uc
tio

n (
vp

h)
0

0
16

8
0

0
56

0
0

11
3

0
0

18
2

La
ne

 G
ro

up
 F

low
 (v

ph
)

33
4

12
09

18
4

16
4

94
8

23
27

0
53

0
84

11
4

40
2

97
Co

nfl
. P

ed
s. 

(#
/hr

)
2

10
10

2
15

3
3

15
He

av
y V

eh
icl

es
 (%

)
16

%
14

%
17

%
12

%
13

%
20

%
14

%
20

%
14

%
16

%
20

%
14

%
Tu

rn
 T

yp
e

pm
+p

t
NA

Pe
rm

pm
+p

t
NA

Pe
rm

pm
+p

t
NA

Pe
rm

Pe
rm

NA
Pe

rm
Pr

ote
cte

d P
ha

se
s

5
2

1
6

3
8

4
Pe

rm
itte

d P
ha

se
s

2
2

6
6

8
8

4
4

Ac
tua

ted
 G

re
en

, G
 (s

)
39

.8
30

.8
30

.8
31

.8
25

.8
25

.8
37

.5
37

.5
37

.5
23

.5
23

.5
23

.5
Ef

fec
tiv

e G
re

en
, g

 (s
)

39
.8

30
.8

30
.8

31
.8

25
.8

25
.8

37
.5

37
.5

37
.5

23
.5

23
.5

23
.5

Ac
tua

ted
 g/

C 
Ra

tio
0.4

4
0.3

4
0.3

4
0.3

5
0.2

9
0.2

9
0.4

2
0.4

2
0.4

2
0.2

6
0.2

6
0.2

6
Cl

ea
ra

nc
e T

im
e (

s)
3.0

6.2
6.2

3.0
6.2

6.2
3.0

6.5
6.5

6.5
6.5

6.5
Ve

hic
le 

Ex
ten

sio
n (

s)
3.0

3.0
3.0

3.0
3.0

3.0
3.0

3.0
3.0

3.0
3.0

3.0
La

ne
 G

rp
 C

ap
 (v

ph
)

34
2

10
95

46
4

18
4

92
5

38
0

30
2

66
7

58
7

18
9

41
8

36
1

v/s
 R

ati
o P

ro
t

c0
.12

c0
.38

0.0
6

0.2
9

c0
.11

0.3
3

0.2
5

v/s
 R

ati
o P

er
m

0.3
1

0.1
4

0.2
5

0.0
2

c0
.26

0.0
6

0.1
6

0.0
7

v/c
 R

ati
o

0.9
8

1.1
0

0.4
0

0.8
9

1.0
2

0.0
6

0.8
9

0.7
9

0.1
4

0.6
0

0.9
6

0.2
7

Un
ifo

rm
 D

ela
y, 

d1
26

.3
29

.6
22

.5
24

.9
32

.1
23

.3
20

.4
22

.9
16

.3
29

.2
32

.8
26

.4
Pr

og
re

ss
ion

 F
ac

tor
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
0.8

3
0.8

5
0.6

7
1.0

0
1.0

0
1.0

0
Inc

re
me

nta
l D

ela
y, 

d2
42

.0
60

.4
2.5

37
.4

36
.1

0.1
19

.7
4.5

0.1
5.3

34
.0

0.4
De

lay
 (s

)
68

.2
90

.0
25

.1
62

.4
68

.2
23

.4
36

.7
23

.8
10

.9
34

.5
66

.8
26

.8
Le

ve
l o

f S
er

vic
e

E
F

C
E

E
C

D
C

B
C

E
C

Ap
pr

oa
ch

 D
ela

y (
s)

74
.1

64
.4

24
.8

48
.2

Ap
pr

oa
ch

 LO
S

E
E

C
D

Int
er

se
cti

on
 S

um
ma

ry
HC

M 
20

00
 C

on
tro

l D
ela

y
57

.4
HC

M 
20

00
 Le

ve
l o

f S
er

vic
e

E
HC

M 
20

00
 V

olu
me

 to
 C

ap
ac

ity
 ra

tio
1.0

5
Ac

tua
ted

 C
yc

le 
Le

ng
th 

(s)
 

90
.0

Su
m 

of 
los

t ti
me

 (s
)

18
.7

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n

95
.1%

IC
U 

Le
ve

l o
f S

er
vic

e
F

An
aly

sis
 P

er
iod

 (m
in)

15
c  

  C
riti

ca
l L

an
e G

ro
up

T
im

in
gs

<
B

ac
kg

ro
un

d>
 2

02
4 

W
ee

kd
ay

 P
M

 P
ea

k 
H

ou
r

2:
 B

ow
m

an
vi

lle
 A

ve
nu

e 
&

 A
sp

en
 S

pr
in

gs
 D

riv
e

03
-1

4-
20

22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 3

La
ne

 G
ro

up
EB

L
EB

R
NB

L
NB

T
SB

T
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

16
3

92
10

5
74

4
66

7
Fu

tur
e V

olu
me

 (v
ph

)
16

3
92

10
5

74
4

66
7

Tu
rn

 T
yp

e
Pr

ot
Pe

rm
pm

+p
t

NA
NA

Pr
ote

cte
d P

ha
se

s
4

5
2

6
Pe

rm
itte

d P
ha

se
s

4
2

De
tec

tor
 P

ha
se

4
4

5
2

6
Sw

itc
h P

ha
se

Mi
nim

um
 In

itia
l (s

)
8.0

8.0
5.0

20
.0

20
.0

Mi
nim

um
 S

pli
t (

s)
24

.0
24

.0
8.0

27
.0

27
.0

To
tal

 S
pli

t (
s)

24
.0

24
.0

9.0
66

.0
57

.0
To

tal
 S

pli
t (

%
)

26
.7%

26
.7%

10
.0%

73
.3%

63
.3%

Ye
llo

w 
Tim

e (
s)

3.3
3.3

3.0
4.2

4.2
Al

l-R
ed

 T
im

e (
s)

2.6
2.6

0.0
2.1

2.1
Lo

st 
Tim

e A
dju

st 
(s)

0.0
0.0

0.0
0.0

0.0
To

tal
 Lo

st 
Tim

e (
s)

5.9
5.9

3.0
6.3

6.3
Le

ad
/La

g
Le

ad
La

g
Le

ad
-L

ag
 O

pti
mi

ze
?

Ye
s

Ye
s

Re
ca

ll M
od

e
No

ne
No

ne
No

ne
C-

Ma
x

C-
Ma

x
Ac

t E
ffc

t G
re

en
 (s

)
15

.0
15

.0
66

.1
62

.8
53

.3
Ac

tua
ted

 g/
C 

Ra
tio

0.1
7

0.1
7

0.7
3

0.7
0

0.5
9

v/c
 R

ati
o

0.7
1

0.3
8

0.5
7

0.7
6

1.0
1

Co
ntr

ol 
De

lay
50

.2
9.0

22
.9

10
.6

42
.9

Qu
eu

e D
ela

y
0.0

0.0
0.0

0.0
0.0

To
tal

 D
ela

y
50

.2
9.0

22
.9

10
.6

42
.9

LO
S

D
A

C
B

D
Ap

pr
oa

ch
 D

ela
y

33
.1

12
.1

42
.9

Ap
pr

oa
ch

 LO
S

C
B

D

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 90
Ac

tua
ted

 C
yc

le 
Le

ng
th:

 90
Of

fse
t: 0

 (0
%

), 
Re

fer
en

ce
d t

o p
ha

se
 2:

NB
TL

 an
d 6

:S
BT

, S
tar

t o
f G

re
en

Na
tur

al 
Cy

cle
: 9

0
Co

ntr
ol 

Ty
pe

: A
ctu

ate
d-

Co
or

din
ate

d
Ma

xim
um

 v/
c R

ati
o: 

1.0
1

Int
er

se
cti

on
 S

ign
al 

De
lay

: 2
8.2

Int
er

se
cti

on
 LO

S:
 C

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 7

1.6
%

IC
U 

Le
ve

l o
f S

er
vic

e C
An

aly
sis

 P
er

iod
 (m

in)
 15

Sp
lits

 an
d P

ha
se

s: 
    

2: 
Bo

wm
an

vil
le 

Av
en

ue
 &

 A
sp

en
 S

pr
ing

s D
riv

e



H
C

M
 S

ig
na

liz
ed

 In
te

rs
ec

tio
n 

C
ap

ac
ity

 A
na

ly
si

s
<

B
ac

kg
ro

un
d>

 2
02

4 
W

ee
kd

ay
 P

M
 P

ea
k 

H
ou

r
2:

 B
ow

m
an

vi
lle

 A
ve

nu
e 

&
 A

sp
en

 S
pr

in
gs

 D
riv

e
03

-1
4-

20
22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 4

Mo
ve

me
nt

EB
L

EB
R

NB
L

NB
T

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
vp

h)
16

3
92

10
5

74
4

66
7

13
4

Fu
tur

e V
olu

me
 (v

ph
)

16
3

92
10

5
74

4
66

7
13

4
Ide

al 
Flo

w 
(vp

hp
l)

19
00

19
00

19
00

19
00

19
00

19
00

To
tal

 Lo
st 

tim
e (

s)
5.9

5.9
3.0

6.3
6.3

La
ne

 U
til.

 F
ac

tor
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
Fr

pb
, p

ed
/bi

ke
s

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

Flp
b, 

pe
d/b

ike
s

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

Fr
t

1.0
0

0.8
5

1.0
0

1.0
0

0.9
8

Flt
 P

ro
tec

ted
0.9

5
1.0

0
0.9

5
1.0

0
1.0

0
Sa

td.
 F

low
 (p

ro
t)

16
01

14
71

16
44

16
42

16
41

Flt
 P

er
mi

tte
d

0.9
5

1.0
0

0.0
8

1.0
0

1.0
0

Sa
td.

 F
low

 (p
er

m)
16

01
14

71
14

3
16

42
16

41
Pe

ak
-h

ou
r f

ac
tor

, P
HF

0.8
6

0.6
8

0.8
7

0.8
5

0.8
0

0.8
9

Ad
j. F

low
 (v

ph
)

19
0

13
5

12
1

87
5

83
4

15
1

RT
OR

 R
ed

uc
tio

n (
vp

h)
0

11
3

0
0

7
0

La
ne

 G
ro

up
 F

low
 (v

ph
)

19
0

23
12

1
87

5
97

8
0

Co
nfl

. P
ed

s. 
(#

/hr
)

3
1

1
He

av
y V

eh
icl

es
 (%

)
14

%
11

%
11

%
17

%
15

%
10

%
Tu

rn
 T

yp
e

Pr
ot

Pe
rm

pm
+p

t
NA

NA
Pr

ote
cte

d P
ha

se
s

4
5

2
6

Pe
rm

itte
d P

ha
se

s
4

2
Ac

tua
ted

 G
re

en
, G

 (s
)

15
.0

15
.0

62
.8

62
.8

53
.3

Ef
fec

tiv
e G

re
en

, g
 (s

)
15

.0
15

.0
62

.8
62

.8
53

.3
Ac

tua
ted

 g/
C 

Ra
tio

0.1
7

0.1
7

0.7
0

0.7
0

0.5
9

Cl
ea

ra
nc

e T
im

e (
s)

5.9
5.9

3.0
6.3

6.3
Ve

hic
le 

Ex
ten

sio
n (

s)
3.0

3.0
3.0

3.0
3.0

La
ne

 G
rp

 C
ap

 (v
ph

)
26

6
24

5
20

8
11

45
97

1
v/s

 R
ati

o P
ro

t
c0

.12
0.0

4
c0

.53
c0

.60
v/s

 R
ati

o P
er

m
0.0

2
0.3

6
v/c

 R
ati

o
0.7

1
0.0

9
0.5

8
0.7

6
1.0

1
Un

ifo
rm

 D
ela

y, 
d1

35
.5

31
.7

16
.6

8.8
18

.4
Pr

og
re

ss
ion

 F
ac

tor
1.0

0
1.0

0
1.7

9
0.6

7
0.7

1
Inc

re
me

nta
l D

ela
y, 

d2
8.8

0.2
2.8

3.3
26

.1
De

lay
 (s

)
44

.2
31

.9
32

.4
9.2

39
.2

Le
ve

l o
f S

er
vic

e
D

C
C

A
D

Ap
pr

oa
ch

 D
ela

y (
s)

39
.1

12
.0

39
.2

Ap
pr

oa
ch

 LO
S

D
B

D

Int
er

se
cti

on
 S

um
ma

ry
HC

M 
20

00
 C

on
tro

l D
ela

y
27

.4
HC

M 
20

00
 Le

ve
l o

f S
er

vic
e

C
HC

M 
20

00
 V

olu
me

 to
 C

ap
ac

ity
 ra

tio
0.9

3
Ac

tua
ted

 C
yc

le 
Le

ng
th 

(s)
 

90
.0

Su
m 

of 
los

t ti
me

 (s
)

15
.2

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n

71
.6%

IC
U 

Le
ve

l o
f S

er
vic

e
C

An
aly

sis
 P

er
iod

 (m
in)

15
c  

  C
riti

ca
l L

an
e G

ro
up

T
im

in
gs

<
B

ac
kg

ro
un

d>
 2

02
4 

W
ee

kd
ay

 P
M

 P
ea

k 
H

ou
r

3:
 B

ow
m

an
vi

lle
 A

ve
nu

e 
&

 H
ar

tw
el

l A
ve

nu
e/

E
xi

st
in

g 
C

on
do

 A
cc

es
s

03
-1

4-
20

22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 5

La
ne

 G
ro

up
EB

L
EB

T
EB

R
W

BL
W

BT
NB

L
NB

T
SB

L
SB

T
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

35
0

63
3

2
76

80
7

4
70

7
Fu

tur
e V

olu
me

 (v
ph

)
35

0
63

3
2

76
80

7
4

70
7

Tu
rn

 T
yp

e
Pe

rm
NA

Pe
rm

Pe
rm

NA
Pe

rm
NA

Pe
rm

NA
Pr

ote
cte

d P
ha

se
s

4
4

2
2

Pe
rm

itte
d P

ha
se

s
4

4
4

2
2

De
tec

tor
 P

ha
se

4
4

4
4

4
2

2
2

2
Sw

itc
h P

ha
se

Mi
nim

um
 In

itia
l (s

)
5.0

5.0
5.0

5.0
5.0

5.0
5.0

5.0
5.0

Mi
nim

um
 S

pli
t (

s)
23

.0
23

.0
23

.0
23

.0
23

.0
27

.0
27

.0
27

.0
27

.0
To

tal
 S

pli
t (

s)
32

.4
32

.4
32

.4
32

.4
32

.4
57

.6
57

.6
57

.6
57

.6
To

tal
 S

pli
t (

%
)

36
.0%

36
.0%

36
.0%

36
.0%

36
.0%

64
.0%

64
.0%

64
.0%

64
.0%

Ye
llo

w 
Tim

e (
s)

3.3
3.3

3.3
3.3

3.3
4.8

4.8
4.8

4.8
Al

l-R
ed

 T
im

e (
s)

3.0
3.0

3.0
3.0

3.0
1.8

1.8
1.8

1.8
Lo

st 
Tim

e A
dju

st 
(s)

0.0
0.0

0.0
0.0

0.0
0.0

0.0
To

tal
 Lo

st 
Tim

e (
s)

6.3
6.3

6.3
6.6

6.6
6.6

6.6
Le

ad
/La

g
Le

ad
-L

ag
 O

pti
mi

ze
?

Re
ca

ll M
od

e
No

ne
No

ne
No

ne
No

ne
No

ne
C-

Ma
x

C-
Ma

x
C-

Ma
x

C-
Ma

x
Ac

t E
ffc

t G
re

en
 (s

)
8.7

8.7
8.7

72
.1

72
.1

72
.1

72
.1

Ac
tua

ted
 g/

C 
Ra

tio
0.1

0
0.1

0
0.1

0
0.8

0
0.8

0
0.8

0
0.8

0
v/c

 R
ati

o
0.3

7
0.3

8
0.0

9
0.2

7
0.7

6
0.0

1
0.6

4
Co

ntr
ol 

De
lay

44
.8

13
.6

25
.2

5.6
12

.6
5.2

8.3
Qu

eu
e D

ela
y

0.0
0.0

0.0
0.0

0.0
0.0

0.0
To

tal
 D

ela
y

44
.8

13
.6

25
.2

5.6
12

.6
5.2

8.3
LO

S
D

B
C

A
B

A
A

Ap
pr

oa
ch

 D
ela

y
25

.4
25

.2
11

.8
8.2

Ap
pr

oa
ch

 LO
S

C
C

B
A

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 90
Ac

tua
ted

 C
yc

le 
Le

ng
th:

 90
Of

fse
t: 0

 (0
%

), 
Re

fer
en

ce
d t

o p
ha

se
 2:

NB
SB

 an
d 6

:, S
tar

t o
f G

re
en

Na
tur

al 
Cy

cle
: 9

0
Co

ntr
ol 

Ty
pe

: A
ctu

ate
d-

Co
or

din
ate

d
Ma

xim
um

 v/
c R

ati
o: 

0.7
6

Int
er

se
cti

on
 S

ign
al 

De
lay

: 1
1.4

Int
er

se
cti

on
 LO

S:
 B

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 6

9.2
%

IC
U 

Le
ve

l o
f S

er
vic

e C
An

aly
sis

 P
er

iod
 (m

in)
 15

Sp
lits

 an
d P

ha
se

s: 
    

3: 
Bo

wm
an

vil
le 

Av
en

ue
 &

 H
ar

tw
ell

 A
ve

nu
e/E

xis
tin

g C
on

do
 A

cc
es

s



H
C

M
 S

ig
na

liz
ed

 In
te

rs
ec

tio
n 

C
ap

ac
ity

 A
na

ly
si

s
<

B
ac

kg
ro

un
d>

 2
02

4 
W

ee
kd

ay
 P

M
 P

ea
k 

H
ou

r
3:

 B
ow

m
an

vi
lle

 A
ve

nu
e 

&
 H

ar
tw

el
l A

ve
nu

e/
E

xi
st

in
g 

C
on

do
 A

cc
es

s
03

-1
4-

20
22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 6

Mo
ve

me
nt

EB
L

EB
T

EB
R

W
BL

W
BT

W
BR

NB
L

NB
T

NB
R

SB
L

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
vp

h)
35

0
63

3
2

7
76

80
7

3
4

70
7

47
Fu

tur
e V

olu
me

 (v
ph

)
35

0
63

3
2

7
76

80
7

3
4

70
7

47
Ide

al 
Flo

w 
(vp

hp
l)

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

To
tal

 Lo
st 

tim
e (

s)
6.3

6.3
6.3

6.6
6.6

6.6
6.6

La
ne

 U
til.

 F
ac

tor
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
Fr

pb
, p

ed
/bi

ke
s

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

Flp
b, 

pe
d/b

ike
s

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

Fr
t

1.0
0

0.8
5

0.9
2

1.0
0

1.0
0

1.0
0

0.9
9

Flt
 P

ro
tec

ted
0.9

5
1.0

0
0.9

9
0.9

5
1.0

0
0.9

5
1.0

0
Sa

td.
 F

low
 (p

ro
t)

18
25

15
41

17
42

16
43

15
75

18
25

16
03

Flt
 P

er
mi

tte
d

0.7
5

1.0
0

0.8
9

0.3
0

1.0
0

0.2
4

1.0
0

Sa
td.

 F
low

 (p
er

m)
14

36
15

41
15

75
52

2
15

75
45

2
16

03
Pe

ak
-h

ou
r f

ac
tor

, P
HF

0.6
8

0.9
2

0.7
5

0.8
2

0.8
2

0.8
2

0.6
8

0.8
4

0.9
2

0.9
2

0.9
5

0.6
0

Ad
j. F

low
 (v

ph
)

51
0

84
4

2
9

11
2

96
1

3
4

74
4

78
RT

OR
 R

ed
uc

tio
n (

vp
h)

0
0

77
0

8
0

0
0

0
0

2
0

La
ne

 G
ro

up
 F

low
 (v

ph
)

0
51

7
0

7
0

11
2

96
4

0
4

82
0

0
Co

nfl
. P

ed
s. 

(#
/hr

)
1

5
5

1
He

av
y V

eh
icl

es
 (%

)
0%

0%
6%

0%
0%

0%
11

%
22

%
0%

0%
18

%
17

%
Tu

rn
 T

yp
e

Pe
rm

NA
Pe

rm
Pe

rm
NA

Pe
rm

NA
Pe

rm
NA

Pr
ote

cte
d P

ha
se

s
4

4
2

2
Pe

rm
itte

d P
ha

se
s

4
4

4
2

2
Ac

tua
ted

 G
re

en
, G

 (s
)

7.6
7.6

7.6
69

.5
69

.5
69

.5
69

.5
Ef

fec
tiv

e G
re

en
, g

 (s
)

7.6
7.6

7.6
69

.5
69

.5
69

.5
69

.5
Ac

tua
ted

 g/
C 

Ra
tio

0.0
8

0.0
8

0.0
8

0.7
7

0.7
7

0.7
7

0.7
7

Cl
ea

ra
nc

e T
im

e (
s)

6.3
6.3

6.3
6.6

6.6
6.6

6.6
Ve

hic
le 

Ex
ten

sio
n (

s)
3.0

3.0
3.0

3.0
3.0

3.0
3.0

La
ne

 G
rp

 C
ap

 (v
ph

)
12

1
13

0
13

3
40

3
12

16
34

9
12

37
v/s

 R
ati

o P
ro

t
c0

.61
0.5

1
v/s

 R
ati

o P
er

m
c0

.04
0.0

0
0.0

0
0.2

1
0.0

1
v/c

 R
ati

o
0.4

2
0.0

5
0.0

5
0.2

8
0.7

9
0.0

1
0.6

6
Un

ifo
rm

 D
ela

y, 
d1

39
.1

37
.9

37
.9

3.0
6.0

2.4
4.8

Pr
og

re
ss

ion
 F

ac
tor

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.6
3

1.2
6

Inc
re

me
nta

l D
ela

y, 
d2

2.4
0.2

0.2
1.7

5.4
0.0

1.1
De

lay
 (s

)
41

.5
38

.1
38

.0
4.7

11
.4

3.9
7.1

Le
ve

l o
f S

er
vic

e
D

D
D

A
B

A
A

Ap
pr

oa
ch

 D
ela

y (
s)

39
.4

38
.0

10
.7

7.1
Ap

pr
oa

ch
 LO

S
D

D
B

A

Int
er

se
cti

on
 S

um
ma

ry
HC

M 
20

00
 C

on
tro

l D
ela

y
11

.3
HC

M 
20

00
 Le

ve
l o

f S
er

vic
e

B
HC

M 
20

00
 V

olu
me

 to
 C

ap
ac

ity
 ra

tio
0.7

6
Ac

tua
ted

 C
yc

le 
Le

ng
th 

(s)
 

90
.0

Su
m 

of 
los

t ti
me

 (s
)

12
.9

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n

69
.2%

IC
U 

Le
ve

l o
f S

er
vic

e
C

An
aly

sis
 P

er
iod

 (m
in)

15
c  

  C
riti

ca
l L

an
e G

ro
up

H
C

M
 U

ns
ig

na
liz

ed
 In

te
rs

ec
tio

n 
C

ap
ac

ity
 A

na
ly

si
s<

B
ac

kg
ro

un
d>

 2
02

4 
W

ee
kd

ay
 P

M
 P

ea
k 

H
ou

r
4:

 B
on

ny
ca

st
le

 D
riv

e 
&

 A
sp

en
 S

pr
in

gs
 D

riv
e

03
-1

4-
20

22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 7

Mo
ve

me
nt

EB
T

EB
R

W
BL

W
BT

NB
L

NB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

23
0

44
29

20
9

45
25

Fu
tur

e V
olu

me
 (V

eh
/h)

23
0

44
29

20
9

45
25

Si
gn

 C
on

tro
l

Fr
ee

Fr
ee

St
op

Gr
ad

e
0%

0%
0%

Pe
ak

 H
ou

r F
ac

tor
0.9

3
0.9

3
0.9

3
0.9

3
0.9

3
0.9

3
Ho

ur
ly 

flo
w 

ra
te 

(vp
h)

24
7

47
31

22
5

48
27

Pe
de

str
ian

s
2

La
ne

 W
idt

h (
m)

3.7
W

alk
ing

 S
pe

ed
 (m

/s)
1.1

Pe
rce

nt 
Bl

oc
ka

ge
0

Ri
gh

t tu
rn

 fla
re

 (v
eh

)
Me

dia
n t

yp
e

No
ne

No
ne

Me
dia

n s
tor

ag
e v

eh
)

Up
str

ea
m 

sig
na

l (m
)

16
0

pX
, p

lat
oo

n u
nb

loc
ke

d
vC

, c
on

flic
tin

g v
olu

me
29

6
56

0
27

2
vC

1, 
sta

ge
 1 

co
nf 

vo
l

vC
2, 

sta
ge

 2 
co

nf 
vo

l
vC

u, 
un

blo
ck

ed
 vo

l
29

6
56

0
27

2
tC

, s
ing

le 
(s)

4.1
6.4

6.2
tC

, 2
 st

ag
e (

s)
tF

 (s
)

2.2
3.5

3.3
p0

 qu
eu

e f
re

e %
98

90
96

cM
 ca

pa
cit

y (
ve

h/h
)

12
74

48
0

77
0

Di
re

cti
on

, L
an

e #
EB

 1
W

B 
1

NB
 1

Vo
lum

e T
ota

l
29

4
25

6
75

Vo
lum

e L
eft

0
31

48
Vo

lum
e R

igh
t

47
0

27
cS

H
17

00
12

74
55

5
Vo

lum
e t

o C
ap

ac
ity

0.1
7

0.0
2

0.1
4

Qu
eu

e L
en

gth
 95

th 
(m

)
0.0

0.6
3.5

Co
ntr

ol 
De

lay
 (s

)
0.0

1.2
12

.5
La

ne
 LO

S
A

B
Ap

pr
oa

ch
 D

ela
y (

s)
0.0

1.2
12

.5
Ap

pr
oa

ch
 LO

S
B

Int
er

se
cti

on
 S

um
ma

ry
Av

er
ag

e D
ela

y 
2.0

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 

41
.4%

IC
U 

Le
ve

l o
f S

er
vic

e 
A

An
aly

sis
 P

er
iod

 (m
in)

15



H
C

M
 U

ns
ig

na
liz

ed
 In

te
rs

ec
tio

n 
C

ap
ac

ity
 A

na
ly

si
s<

B
ac

kg
ro

un
d>

 2
02

4 
W

ee
kd

ay
 P

M
 P

ea
k 

H
ou

r
5:

 F
ry

 C
re

sc
en

t (
E

as
t)

 &
 A

sp
en

 S
pr

in
gs

 D
riv

e
03

-1
4-

20
22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 8

Mo
ve

me
nt

EB
T

EB
R

W
BL

W
BT

NB
L

NB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

26
4

14
12

24
2

8
9

Fu
tur

e V
olu

me
 (V

eh
/h)

26
4

14
12

24
2

8
9

Si
gn

 C
on

tro
l

Fr
ee

Fr
ee

St
op

Gr
ad

e
0%

0%
0%

Pe
ak

 H
ou

r F
ac

tor
0.9

2
0.9

2
0.9

2
0.9

2
0.9

2
0.9

2
Ho

ur
ly 

flo
w 

ra
te 

(vp
h)

28
7

15
13

26
3

9
10

Pe
de

str
ian

s
2

4
La

ne
 W

idt
h (

m)
3.7

3.7
W

alk
ing

 S
pe

ed
 (m

/s)
1.1

1.1
Pe

rce
nt 

Bl
oc

ka
ge

0
0

Ri
gh

t tu
rn

 fla
re

 (v
eh

)
Me

dia
n t

yp
e

No
ne

No
ne

Me
dia

n s
tor

ag
e v

eh
)

Up
str

ea
m 

sig
na

l (m
)

24
5

pX
, p

lat
oo

n u
nb

loc
ke

d
vC

, c
on

flic
tin

g v
olu

me
30

6
58

8
30

0
vC

1, 
sta

ge
 1 

co
nf 

vo
l

vC
2, 

sta
ge

 2 
co

nf 
vo

l
vC

u, 
un

blo
ck

ed
 vo

l
30

6
58

8
30

0
tC

, s
ing

le 
(s)

4.1
6.4

6.2
tC

, 2
 st

ag
e (

s)
tF

 (s
)

2.2
3.5

3.3
p0

 qu
eu

e f
re

e %
99

98
99

cM
 ca

pa
cit

y (
ve

h/h
)

12
61

46
8

73
9

Di
re

cti
on

, L
an

e #
EB

 1
W

B 
1

NB
 1

Vo
lum

e T
ota

l
30

2
27

6
19

Vo
lum

e L
eft

0
13

9
Vo

lum
e R

igh
t

15
0

10
cS

H
17

00
12

61
58

0
Vo

lum
e t

o C
ap

ac
ity

0.1
8

0.0
1

0.0
3

Qu
eu

e L
en

gth
 95

th 
(m

)
0.0

0.2
0.8

Co
ntr

ol 
De

lay
 (s

)
0.0

0.5
11

.4
La

ne
 LO

S
A

B
Ap

pr
oa

ch
 D

ela
y (

s)
0.0

0.5
11

.4
Ap

pr
oa

ch
 LO

S
B

Int
er

se
cti

on
 S

um
ma

ry
Av

er
ag

e D
ela

y 
0.6

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 

33
.2%

IC
U 

Le
ve

l o
f S

er
vic

e 
A

An
aly

sis
 P

er
iod

 (m
in)

15

H
C

M
 U

ns
ig

na
liz

ed
 In

te
rs

ec
tio

n 
C

ap
ac

ity
 A

na
ly

si
s<

B
ac

kg
ro

un
d>

 2
02

4 
W

ee
kd

ay
 P

M
 P

ea
k 

H
ou

r
6:

 F
ry

 C
re

sc
en

t (
W

es
t)

/E
xi

st
in

g 
C

on
do

 A
cc

es
s 

&
 A

sp
en

 S
pr

in
gs

 D
riv

e
03

-1
4-

20
22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 9

Mo
ve

me
nt

EB
L

EB
T

EB
R

W
BL

W
BT

W
BR

NB
L

NB
T

NB
R

SB
L

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

15
26

1
17

8
20

9
33

9
1

2
17

0
9

Fu
tur

e V
olu

me
 (V

eh
/h)

15
26

1
17

8
20

9
33

9
1

2
17

0
9

Si
gn

 C
on

tro
l

Fr
ee

Fr
ee

St
op

St
op

Gr
ad

e
0%

0%
0%

0%
Pe

ak
 H

ou
r F

ac
tor

0.9
1

0.9
1

0.9
1

0.9
1

0.9
1

0.9
1

0.9
1

0.9
1

0.9
1

0.9
1

0.9
1

0.9
1

Ho
ur

ly 
flo

w 
ra

te 
(vp

h)
16

28
7

19
9

23
0

36
10

1
2

19
0

10
Pe

de
str

ian
s

3
8

La
ne

 W
idt

h (
m)

3.7
3.7

W
alk

ing
 S

pe
ed

 (m
/s)

1.1
1.1

Pe
rce

nt 
Bl

oc
ka

ge
0

1
Ri

gh
t tu

rn
 fla

re
 (v

eh
)

Me
dia

n t
yp

e
No

ne
No

ne
Me

dia
n s

tor
ag

e v
eh

)
Up

str
ea

m 
sig

na
l (m

)
32

3
pX

, p
lat

oo
n u

nb
loc

ke
d

vC
, c

on
flic

tin
g v

olu
me

27
4

30
9

60
8

62
4

30
0

60
5

61
5

25
6

vC
1, 

sta
ge

 1 
co

nf 
vo

l
vC

2, 
sta

ge
 2 

co
nf 

vo
l

vC
u, 

un
blo

ck
ed

 vo
l

27
4

30
9

60
8

62
4

30
0

60
5

61
5

25
6

tC
, s

ing
le 

(s)
4.1

4.1
7.1

6.5
6.2

7.1
6.5

6.2
tC

, 2
 st

ag
e (

s)
tF

 (s
)

2.2
2.2

3.5
4.0

3.3
3.5

4.0
3.3

p0
 qu

eu
e f

re
e %

99
99

97
10

0
10

0
95

10
0

99
cM

 ca
pa

cit
y (

ve
h/h

)
12

91
12

59
39

5
39

3
74

3
39

8
39

7
78

1

Di
re

cti
on

, L
an

e #
EB

 1
W

B 
1

NB
 1

SB
 1

Vo
lum

e T
ota

l
32

2
27

5
13

29
Vo

lum
e L

eft
16

9
10

19
Vo

lum
e R

igh
t

19
36

2
10

cS
H

12
91

12
59

42
6

47
9

Vo
lum

e t
o C

ap
ac

ity
0.0

1
0.0

1
0.0

3
0.0

6
Qu

eu
e L

en
gth

 95
th 

(m
)

0.3
0.2

0.7
1.5

Co
ntr

ol 
De

lay
 (s

)
0.5

0.3
13

.7
13

.0
La

ne
 LO

S
A

A
B

B
Ap

pr
oa

ch
 D

ela
y (

s)
0.5

0.3
13

.7
13

.0
Ap

pr
oa

ch
 LO

S
B

B

Int
er

se
cti

on
 S

um
ma

ry
Av

er
ag

e D
ela

y 
1.3

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 

31
.3%

IC
U 

Le
ve

l o
f S

er
vic

e 
A

An
aly

sis
 P

er
iod

 (m
in)

15



H
C

M
 U

ns
ig

na
liz

ed
 In

te
rs

ec
tio

n 
C

ap
ac

ity
 A

na
ly

si
s<

B
ac

kg
ro

un
d>

 2
02

4 
W

ee
kd

ay
 P

M
 P

ea
k 

H
ou

r
7:

 A
sp

en
 S

pr
in

gs
 D

riv
e 

&
 1

0 
A

sp
en

 S
pr

in
gs

 D
riv

e 
A

cc
es

s
03

-1
4-

20
22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 10

Mo
ve

me
nt

EB
L

EB
T

W
BT

W
BR

SB
L

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

0
25

5
23

8
0

0
0

Fu
tur

e V
olu

me
 (V

eh
/h)

0
25

5
23

8
0

0
0

Si
gn

 C
on

tro
l

Fr
ee

Fr
ee

St
op

Gr
ad

e
0%

0%
0%

Pe
ak

 H
ou

r F
ac

tor
0.9

2
0.9

2
0.9

2
0.9

2
0.9

2
0.9

2
Ho

ur
ly 

flo
w 

ra
te 

(vp
h)

0
27

7
25

9
0

0
0

Pe
de

str
ian

s
La

ne
 W

idt
h (

m)
W

alk
ing

 S
pe

ed
 (m

/s)
Pe

rce
nt 

Bl
oc

ka
ge

Ri
gh

t tu
rn

 fla
re

 (v
eh

)
Me

dia
n t

yp
e

No
ne

No
ne

Me
dia

n s
tor

ag
e v

eh
)

Up
str

ea
m 

sig
na

l (m
)

79
pX

, p
lat

oo
n u

nb
loc

ke
d

vC
, c

on
flic

tin
g v

olu
me

25
9

53
6

25
9

vC
1, 

sta
ge

 1 
co

nf 
vo

l
vC

2, 
sta

ge
 2 

co
nf 

vo
l

vC
u, 

un
blo

ck
ed

 vo
l

25
9

53
6

25
9

tC
, s

ing
le 

(s)
4.1

6.4
6.2

tC
, 2

 st
ag

e (
s)

tF
 (s

)
2.2

3.5
3.3

p0
 qu

eu
e f

re
e %

10
0

10
0

10
0

cM
 ca

pa
cit

y (
ve

h/h
)

13
06

50
5

78
0

Di
re

cti
on

, L
an

e #
EB

 1
W

B 
1

SB
 1

Vo
lum

e T
ota

l
27

7
25

9
0

Vo
lum

e L
eft

0
0

0
Vo

lum
e R

igh
t

0
0

0
cS

H
13

06
17

00
17

00
Vo

lum
e t

o C
ap

ac
ity

0.0
0

0.1
5

0.0
0

Qu
eu

e L
en

gth
 95

th 
(m

)
0.0

0.0
0.0

Co
ntr

ol 
De

lay
 (s

)
0.0

0.0
0.0

La
ne

 LO
S

A
Ap

pr
oa

ch
 D

ela
y (

s)
0.0

0.0
0.0

Ap
pr

oa
ch

 LO
S

A

Int
er

se
cti

on
 S

um
ma

ry
Av

er
ag

e D
ela

y 
0.0

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 

16
.8%

IC
U 

Le
ve

l o
f S

er
vic

e 
A

An
aly

sis
 P

er
iod

 (m
in)

15

H
C

M
 U

ns
ig

na
liz

ed
 In

te
rs

ec
tio

n 
C

ap
ac

ity
 A

na
ly

si
s<

B
ac

kg
ro

un
d>

 2
02

4 
W

ee
kd

ay
 P

M
 P

ea
k 

H
ou

r
8:

 B
ow

m
an

vi
lle

 A
ve

nu
e 

&
 S

ha
re

d 
S

ite
/M

et
ro

lin
x 

La
ne

w
ay

03
-1

4-
20

22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 11

Mo
ve

me
nt

EB
L

EB
R

NB
L

NB
T

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

0
0

0
90

7
80

0
0

Fu
tur

e V
olu

me
 (V

eh
/h)

0
0

0
90

7
80

0
0

Si
gn

 C
on

tro
l

St
op

Fr
ee

Fr
ee

Gr
ad

e
0%

0%
0%

Pe
ak

 H
ou

r F
ac

tor
0.9

2
0.9

2
0.9

2
0.9

2
0.9

2
0.9

2
Ho

ur
ly 

flo
w 

ra
te 

(vp
h)

0
0

0
98

6
87

0
0

Pe
de

str
ian

s
La

ne
 W

idt
h (

m)
W

alk
ing

 S
pe

ed
 (m

/s)
Pe

rce
nt 

Bl
oc

ka
ge

Ri
gh

t tu
rn

 fla
re

 (v
eh

)
Me

dia
n t

yp
e

No
ne

No
ne

Me
dia

n s
tor

ag
e v

eh
)

Up
str

ea
m 

sig
na

l (m
)

11
7

37
9

pX
, p

lat
oo

n u
nb

loc
ke

d
0.7

4
0.8

2
0.8

2
vC

, c
on

flic
tin

g v
olu

me
18

56
87

0
87

0
vC

1, 
sta

ge
 1 

co
nf 

vo
l

vC
2, 

sta
ge

 2 
co

nf 
vo

l
vC

u, 
un

blo
ck

ed
 vo

l
14

31
73

1
73

1
tC

, s
ing

le 
(s)

6.4
6.2

4.1
tC

, 2
 st

ag
e (

s)
tF

 (s
)

3.5
3.3

2.2
p0

 qu
eu

e f
re

e %
10

0
10

0
10

0
cM

 ca
pa

cit
y (

ve
h/h

)
10

9
34

5
71

5

Di
re

cti
on

, L
an

e #
EB

 1
NB

 1
SB

 1
Vo

lum
e T

ota
l

0
98

6
87

0
Vo

lum
e L

eft
0

0
0

Vo
lum

e R
igh

t
0

0
0

cS
H

17
00

17
00

17
00

Vo
lum

e t
o C

ap
ac

ity
0.0

0
0.5

8
0.5

1
Qu

eu
e L

en
gth

 95
th 

(m
)

0.0
0.0

0.0
Co

ntr
ol 

De
lay

 (s
)

0.0
0.0

0.0
La

ne
 LO

S
A

Ap
pr

oa
ch

 D
ela

y (
s)

0.0
0.0

0.0
Ap

pr
oa

ch
 LO

S
A

Int
er

se
cti

on
 S

um
ma

ry
Av

er
ag

e D
ela

y 
0.0

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 

51
.1%

IC
U 

Le
ve

l o
f S

er
vic

e 
A

An
aly

sis
 P

er
iod

 (m
in)

15



T
im

in
gs

<
T

ot
al

>
 2

02
4 

W
ee

kd
ay

 P
M

 P
ea

k 
H

ou
r

1:
 B

ow
m

an
vi

lle
 A

ve
nu

e 
&

 H
ig

hw
ay

 2
03

-1
4-

20
22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 1

La
ne

 G
ro

up
EB

L
EB

T
EB

R
W

BL
W

BT
W

BR
NB

L
NB

T
NB

R
SB

L
SB

T
SB

R
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

29
1

11
49

34
4

15
6

91
0

65
28

7
49

5
17

8
89

38
1

23
4

Fu
tur

e V
olu

me
 (v

ph
)

29
1

11
49

34
4

15
6

91
0

65
28

7
49

5
17

8
89

38
1

23
4

Tu
rn

 T
yp

e
pm

+p
t

NA
Pe

rm
pm

+p
t

NA
Pe

rm
pm

+p
t

NA
Pe

rm
Pe

rm
NA

Pe
rm

Pr
ote

cte
d P

ha
se

s
5

2
1

6
3

8
4

Pe
rm

itte
d P

ha
se

s
2

2
6

6
8

8
4

4
De

tec
tor

 P
ha

se
5

2
2

1
6

6
3

8
8

4
4

4
Sw

itc
h P

ha
se

Mi
nim

um
 In

itia
l (s

)
4.5

20
.0

20
.0

4.0
20

.0
20

.0
4.0

12
.0

12
.0

12
.0

12
.0

12
.0

Mi
nim

um
 S

pli
t (

s)
9.0

28
.2

28
.2

7.0
28

.2
28

.2
7.0

30
.5

30
.5

25
.0

25
.0

25
.0

To
tal

 S
pli

t (
s)

14
.0

37
.0

37
.0

9.0
32

.0
32

.0
14

.0
44

.0
44

.0
30

.0
30

.0
30

.0
To

tal
 S

pli
t (

%
)

15
.6%

41
.1%

41
.1%

10
.0%

35
.6%

35
.6%

15
.6%

48
.9%

48
.9%

33
.3%

33
.3%

33
.3%

Ye
llo

w 
Tim

e (
s)

3.0
4.3

4.3
3.0

4.3
4.3

3.0
4.9

4.9
4.9

4.9
4.9

Al
l-R

ed
 T

im
e (

s)
0.0

1.9
1.9

0.0
1.9

1.9
0.0

1.6
1.6

1.6
1.6

1.6
Lo

st 
Tim

e A
dju

st 
(s)

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

To
tal

 Lo
st 

Tim
e (

s)
3.0

6.2
6.2

3.0
6.2

6.2
3.0

6.5
6.5

6.5
6.5

6.5
Le

ad
/La

g
Le

ad
La

g
La

g
Le

ad
La

g
La

g
Le

ad
La

g
La

g
La

g
Le

ad
-L

ag
 O

pti
mi

ze
?

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Re
ca

ll M
od

e
No

ne
C-

Ma
x

C-
Ma

x
No

ne
No

ne
No

ne
No

ne
No

ne
No

ne
No

ne
No

ne
No

ne
Ac

t E
ffc

t G
re

en
 (s

)
43

.0
30

.8
30

.8
35

.0
25

.8
25

.8
41

.0
37

.5
37

.5
23

.5
23

.5
23

.5
Ac

tua
ted

 g/
C 

Ra
tio

0.4
8

0.3
4

0.3
4

0.3
9

0.2
9

0.2
9

0.4
6

0.4
2

0.4
2

0.2
6

0.2
6

0.2
6

v/c
 R

ati
o

0.9
5

1.1
0

0.5
9

0.9
6

1.0
2

0.1
6

1.0
1

0.8
4

0.2
9

0.6
8

1.0
6

0.5
2

Co
ntr

ol 
De

lay
62

.9
90

.2
11

.2
76

.7
69

.2
0.7

68
.5

29
.8

3.7
53

.0
95

.1
10

.2
Qu

eu
e D

ela
y

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

To
tal

 D
ela

y
62

.9
90

.2
11

.2
76

.7
69

.2
0.7

68
.5

29
.8

3.7
53

.0
95

.1
10

.2
LO

S
E

F
B

E
E

A
E

C
A

D
F

B
Ap

pr
oa

ch
 D

ela
y

69
.8

65
.9

35
.2

61
.0

Ap
pr

oa
ch

 LO
S

E
E

D
E

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 90
Ac

tua
ted

 C
yc

le 
Le

ng
th:

 90
Of

fse
t: 0

 (0
%

), 
Re

fer
en

ce
d t

o p
ha

se
 2:

EB
TL

, S
tar

t o
f G

re
en

Na
tur

al 
Cy

cle
: 1

10
Co

ntr
ol 

Ty
pe

: A
ctu

ate
d-

Co
or

din
ate

d
Ma

xim
um

 v/
c R

ati
o: 

1.1
0

Int
er

se
cti

on
 S

ign
al 

De
lay

: 6
0.1

Int
er

se
cti

on
 LO

S:
 E

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 9

6.7
%

IC
U 

Le
ve

l o
f S

er
vic

e F
An

aly
sis

 P
er

iod
 (m

in)
 15

Sp
lits

 an
d P

ha
se

s: 
    

1: 
Bo

wm
an

vil
le 

Av
en

ue
 &

 H
igh

wa
y 2

H
C

M
 S

ig
na

liz
ed

 In
te

rs
ec

tio
n 

C
ap

ac
ity

 A
na

ly
si

s
<

T
ot

al
>

 2
02

4 
W

ee
kd

ay
 P

M
 P

ea
k 

H
ou

r
1:

 B
ow

m
an

vi
lle

 A
ve

nu
e 

&
 H

ig
hw

ay
 2

03
-1

4-
20

22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 2

Mo
ve

me
nt

EB
L

EB
T

EB
R

W
BL

W
BT

W
BR

NB
L

NB
T

NB
R

SB
L

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
vp

h)
29

1
11

49
34

4
15

6
91

0
65

28
7

49
5

17
8

89
38

1
23

4
Fu

tur
e V

olu
me

 (v
ph

)
29

1
11

49
34

4
15

6
91

0
65

28
7

49
5

17
8

89
38

1
23

4
Ide

al 
Flo

w 
(vp

hp
l)

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

To
tal

 Lo
st 

tim
e (

s)
3.0

6.2
6.2

3.0
6.2

6.2
3.0

6.5
6.5

6.5
6.5

6.5
La

ne
 U

til.
 F

ac
tor

1.0
0

0.9
5

1.0
0

1.0
0

0.9
5

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

Fr
pb

, p
ed

/bi
ke

s
1.0

0
1.0

0
0.9

7
1.0

0
1.0

0
0.9

7
1.0

0
1.0

0
0.9

8
1.0

0
1.0

0
0.9

7
Flp

b, 
pe

d/b
ike

s
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
Fr

t
1.0

0
1.0

0
0.8

5
1.0

0
1.0

0
0.8

5
1.0

0
1.0

0
0.8

5
1.0

0
1.0

0
0.8

5
Flt

 P
ro

tec
ted

0.9
5

1.0
0

1.0
0

0.9
5

1.0
0

1.0
0

0.9
5

1.0
0

1.0
0

0.9
5

1.0
0

1.0
0

Sa
td.

 F
low

 (p
ro

t)
22

00
32

02
13

56
16

30
32

30
13

26
16

01
16

01
14

09
15

70
16

01
13

84
Flt

 P
er

mi
tte

d
0.1

4
1.0

0
1.0

0
0.1

6
1.0

0
1.0

0
0.1

6
1.0

0
1.0

0
0.3

9
1.0

0
1.0

0
Sa

td.
 F

low
 (p

er
m)

23
0

32
02

13
56

26
6

32
30

13
26

26
7

16
01

14
09

64
1

16
01

13
84

Pe
ak

-h
ou

r f
ac

tor
, P

HF
0.8

7
0.9

5
0.9

0
0.8

4
0.9

6
0.8

2
1.0

0
0.8

8
0.8

7
0.7

8
0.8

6
0.8

4
Ad

j. F
low

 (v
ph

)
33

4
12

09
38

2
18

6
94

8
79

28
7

56
2

20
5

11
4

44
3

27
9

RT
OR

 R
ed

uc
tio

n (
vp

h)
0

0
18

2
0

0
56

0
0

11
0

0
0

17
2

La
ne

 G
ro

up
 F

low
 (v

ph
)

33
4

12
09

20
0

18
6

94
8

23
28

7
56

3
95

11
4

44
3

10
7

Co
nfl

. P
ed

s. 
(#

/hr
)

2
10

10
2

15
3

3
15

He
av

y V
eh

icl
es

 (%
)

16
%

14
%

17
%

12
%

13
%

20
%

14
%

20
%

14
%

16
%

20
%

14
%

Tu
rn

 T
yp

e
pm

+p
t

NA
Pe

rm
pm

+p
t

NA
Pe

rm
pm

+p
t

NA
Pe

rm
Pe

rm
NA

Pe
rm

Pr
ote

cte
d P

ha
se

s
5

2
1

6
3

8
4

Pe
rm

itte
d P

ha
se

s
2

2
6

6
8

8
4

4
Ac

tua
ted

 G
re

en
, G

 (s
)

39
.8

30
.8

30
.8

31
.8

25
.8

25
.8

37
.5

37
.5

37
.5

23
.5

23
.5

23
.5

Ef
fec

tiv
e G

re
en

, g
 (s

)
39

.8
30

.8
30

.8
31

.8
25

.8
25

.8
37

.5
37

.5
37

.5
23

.5
23

.5
23

.5
Ac

tua
ted

 g/
C 

Ra
tio

0.4
4

0.3
4

0.3
4

0.3
5

0.2
9

0.2
9

0.4
2

0.4
2

0.4
2

0.2
6

0.2
6

0.2
6

Cl
ea

ra
nc

e T
im

e (
s)

3.0
6.2

6.2
3.0

6.2
6.2

3.0
6.5

6.5
6.5

6.5
6.5

Ve
hic

le 
Ex

ten
sio

n (
s)

3.0
3.0

3.0
3.0

3.0
3.0

3.0
3.0

3.0
3.0

3.0
3.0

La
ne

 G
rp

 C
ap

 (v
ph

)
34

2
10

95
46

4
18

4
92

5
38

0
27

4
66

7
58

7
16

7
41

8
36

1
v/s

 R
ati

o P
ro

t
c0

.12
c0

.38
0.0

7
0.2

9
c0

.13
0.3

5
0.2

8
v/s

 R
ati

o P
er

m
0.3

1
0.1

5
0.2

9
0.0

2
c0

.31
0.0

7
0.1

8
0.0

8
v/c

 R
ati

o
0.9

8
1.1

0
0.4

3
1.0

1
1.0

2
0.0

6
1.0

5
0.8

4
0.1

6
0.6

8
1.0

6
0.3

0
Un

ifo
rm

 D
ela

y, 
d1

26
.3

29
.6

22
.8

27
.0

32
.1

23
.3

21
.7

23
.6

16
.4

29
.9

33
.2

26
.6

Pr
og

re
ss

ion
 F

ac
tor

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.1
1

0.8
6

0.8
7

1.0
0

1.0
0

1.0
0

Inc
re

me
nta

l D
ela

y, 
d2

42
.0

60
.4

2.9
69

.2
36

.1
0.1

55
.2

6.0
0.1

10
.9

60
.7

0.5
De

lay
 (s

)
68

.2
90

.0
25

.7
96

.2
68

.2
23

.4
79

.2
26

.4
14

.4
40

.8
94

.0
27

.1
Le

ve
l o

f S
er

vic
e

E
F

C
F

E
C

E
C

B
D

F
C

Ap
pr

oa
ch

 D
ela

y (
s)

73
.5

69
.6

38
.4

64
.4

Ap
pr

oa
ch

 LO
S

E
E

D
E

Int
er

se
cti

on
 S

um
ma

ry
HC

M 
20

00
 C

on
tro

l D
ela

y
63

.7
HC

M 
20

00
 Le

ve
l o

f S
er

vic
e

E
HC

M 
20

00
 V

olu
me

 to
 C

ap
ac

ity
 ra

tio
1.1

3
Ac

tua
ted

 C
yc

le 
Le

ng
th 

(s)
 

90
.0

Su
m 

of 
los

t ti
me

 (s
)

18
.7

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n

96
.7%

IC
U 

Le
ve

l o
f S

er
vic

e
F

An
aly

sis
 P

er
iod

 (m
in)

15
c  

  C
riti

ca
l L

an
e G

ro
up



T
im

in
gs

<
T

ot
al

>
 2

02
4 

W
ee

kd
ay

 P
M

 P
ea

k 
H

ou
r

2:
 B

ow
m

an
vi

lle
 A

ve
nu

e 
&

 A
sp

en
 S

pr
in

gs
 D

riv
e

03
-1

4-
20

22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 3

La
ne

 G
ro

up
EB

L
EB

R
NB

L
NB

T
SB

T
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

21
6

11
0

16
9

74
4

67
6

Fu
tur

e V
olu

me
 (v

ph
)

21
6

11
0

16
9

74
4

67
6

Tu
rn

 T
yp

e
Pe

rm
Pe

rm
pm

+p
t

NA
NA

Pr
ote

cte
d P

ha
se

s
5

2
6

Pe
rm

itte
d P

ha
se

s
4

4
2

De
tec

tor
 P

ha
se

4
4

5
2

6
Sw

itc
h P

ha
se

Mi
nim

um
 In

itia
l (s

)
8.0

8.0
5.0

20
.0

20
.0

Mi
nim

um
 S

pli
t (

s)
24

.0
24

.0
8.0

27
.0

27
.0

To
tal

 S
pli

t (
s)

24
.0

24
.0

9.0
66

.0
57

.0
To

tal
 S

pli
t (

%
)

26
.7%

26
.7%

10
.0%

73
.3%

63
.3%

Ye
llo

w 
Tim

e (
s)

3.3
3.3

3.0
4.2

4.2
Al

l-R
ed

 T
im

e (
s)

2.6
2.6

0.0
2.1

2.1
Lo

st 
Tim

e A
dju

st 
(s)

0.0
0.0

0.0
0.0

0.0
To

tal
 Lo

st 
Tim

e (
s)

5.9
5.9

3.0
6.3

6.3
Le

ad
/La

g
Le

ad
La

g
Le

ad
-L

ag
 O

pti
mi

ze
?

Ye
s

Ye
s

Re
ca

ll M
od

e
No

ne
No

ne
No

ne
C-

Ma
x

Ma
x

Ac
t E

ffc
t G

re
en

 (s
)

16
.9

16
.9

64
.2

60
.9

50
.7

Ac
tua

ted
 g/

C 
Ra

tio
0.1

9
0.1

9
0.7

1
0.6

8
0.5

6
v/c

 R
ati

o
0.8

4
0.4

0
0.9

2
0.7

9
1.1

7
Co

ntr
ol 

De
lay

60
.2

8.4
60

.0
10

.1
10

4.1
Qu

eu
e D

ela
y

0.0
0.0

0.0
0.0

0.0
To

tal
 D

ela
y

60
.2

8.4
60

.0
10

.1
10

4.1
LO

S
E

A
E

B
F

Ap
pr

oa
ch

 D
ela

y
39

.9
19

.2
10

4.1
Ap

pr
oa

ch
 LO

S
D

B
F

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 90
Ac

tua
ted

 C
yc

le 
Le

ng
th:

 90
Of

fse
t: 0

 (0
%

), 
Re

fer
en

ce
d t

o p
ha

se
 2:

NB
TL

, S
tar

t o
f G

re
en

Na
tur

al 
Cy

cle
: 1

40
Co

ntr
ol 

Ty
pe

: A
ctu

ate
d-

Co
or

din
ate

d
Ma

xim
um

 v/
c R

ati
o: 

1.1
7

Int
er

se
cti

on
 S

ign
al 

De
lay

: 5
8.4

Int
er

se
cti

on
 LO

S:
 E

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 8

3.5
%

IC
U 

Le
ve

l o
f S

er
vic

e E
An

aly
sis

 P
er

iod
 (m

in)
 15

Sp
lits

 an
d P

ha
se

s: 
    

2: 
Bo

wm
an

vil
le 

Av
en

ue
 &

 A
sp

en
 S

pr
ing

s D
riv

e

H
C

M
 S

ig
na

liz
ed

 In
te

rs
ec

tio
n 

C
ap

ac
ity

 A
na

ly
si

s
<

T
ot

al
>

 2
02

4 
W

ee
kd

ay
 P

M
 P

ea
k 

H
ou

r
2:

 B
ow

m
an

vi
lle

 A
ve

nu
e 

&
 A

sp
en

 S
pr

in
gs

 D
riv

e
03

-1
4-

20
22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 4

Mo
ve

me
nt

EB
L

EB
R

NB
L

NB
T

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
vp

h)
21

6
11

0
16

9
74

4
67

6
21

4
Fu

tur
e V

olu
me

 (v
ph

)
21

6
11

0
16

9
74

4
67

6
21

4
Ide

al 
Flo

w 
(vp

hp
l)

19
00

19
00

19
00

19
00

19
00

19
00

To
tal

 Lo
st 

tim
e (

s)
5.9

5.9
3.0

6.3
6.3

La
ne

 U
til.

 F
ac

tor
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
Fr

pb
, p

ed
/bi

ke
s

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

Flp
b, 

pe
d/b

ike
s

0.9
9

1.0
0

1.0
0

1.0
0

1.0
0

Fr
t

1.0
0

0.8
5

1.0
0

1.0
0

0.9
7

Flt
 P

ro
tec

ted
0.9

5
1.0

0
0.9

5
1.0

0
1.0

0
Sa

td.
 F

low
 (p

ro
t)

15
88

14
71

16
44

16
42

16
28

Flt
 P

er
mi

tte
d

0.9
5

1.0
0

0.0
7

1.0
0

1.0
0

Sa
td.

 F
low

 (p
er

m)
15

88
14

71
12

9
16

42
16

28
Pe

ak
-h

ou
r f

ac
tor

, P
HF

0.8
6

0.6
8

0.8
7

0.8
5

0.8
0

0.8
9

Ad
j. F

low
 (v

ph
)

25
1

16
2

19
4

87
5

84
5

24
0

RT
OR

 R
ed

uc
tio

n (
vp

h)
0

13
2

0
0

11
0

La
ne

 G
ro

up
 F

low
 (v

ph
)

25
1

30
19

4
87

5
10

74
0

Co
nfl

. P
ed

s. 
(#

/hr
)

3
1

1
He

av
y V

eh
icl

es
 (%

)
14

%
11

%
11

%
17

%
15

%
10

%
Tu

rn
 T

yp
e

Pe
rm

Pe
rm

pm
+p

t
NA

NA
Pr

ote
cte

d P
ha

se
s

5
2

6
Pe

rm
itte

d P
ha

se
s

4
4

2
Ac

tua
ted

 G
re

en
, G

 (s
)

16
.9

16
.9

60
.9

60
.9

50
.7

Ef
fec

tiv
e G

re
en

, g
 (s

)
16

.9
16

.9
60

.9
60

.9
50

.7
Ac

tua
ted

 g/
C 

Ra
tio

0.1
9

0.1
9

0.6
8

0.6
8

0.5
6

Cl
ea

ra
nc

e T
im

e (
s)

5.9
5.9

3.0
6.3

6.3
Ve

hic
le 

Ex
ten

sio
n (

s)
3.0

3.0
3.0

3.0
3.0

La
ne

 G
rp

 C
ap

 (v
ph

)
29

8
27

6
20

8
11

11
91

7
v/s

 R
ati

o P
ro

t
c0

.07
0.5

3
c0

.66
v/s

 R
ati

o P
er

m
c0

.16
0.0

2
0.5

6
v/c

 R
ati

o
0.8

4
0.1

1
0.9

3
0.7

9
1.1

7
Un

ifo
rm

 D
ela

y, 
d1

35
.3

30
.3

27
.4

10
.1

19
.6

Pr
og

re
ss

ion
 F

ac
tor

1.0
0

1.0
0

1.6
3

0.5
6

0.8
9

Inc
re

me
nta

l D
ela

y, 
d2

18
.9

0.2
31

.2
3.4

84
.5

De
lay

 (s
)

54
.2

30
.5

75
.9

9.1
10

2.0
Le

ve
l o

f S
er

vic
e

D
C

E
A

F
Ap

pr
oa

ch
 D

ela
y (

s)
44

.9
21

.2
10

2.0
Ap

pr
oa

ch
 LO

S
D

C
F

Int
er

se
cti

on
 S

um
ma

ry
HC

M 
20

00
 C

on
tro

l D
ela

y
59

.2
HC

M 
20

00
 Le

ve
l o

f S
er

vic
e

E
HC

M 
20

00
 V

olu
me

 to
 C

ap
ac

ity
 ra

tio
1.0

7
Ac

tua
ted

 C
yc

le 
Le

ng
th 

(s)
 

90
.0

Su
m 

of 
los

t ti
me

 (s
)

15
.2

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n

83
.5%

IC
U 

Le
ve

l o
f S

er
vic

e
E

An
aly

sis
 P

er
iod

 (m
in)

15
c  

  C
riti

ca
l L

an
e G

ro
up



T
im

in
gs

<
T

ot
al

>
 2

02
4 

W
ee

kd
ay

 P
M

 P
ea

k 
H

ou
r

3:
 B

ow
m

an
vi

lle
 A

ve
nu

e 
&

 H
ar

tw
el

l A
ve

nu
e/

E
xi

st
in

g 
C

on
do

 A
cc

es
s

03
-1

4-
20

22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 5

La
ne

 G
ro

up
EB

L
EB

T
EB

R
W

BL
W

BT
NB

L
NB

T
SB

L
SB

T
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

35
0

63
3

2
76

87
1

4
73

3
Fu

tur
e V

olu
me

 (v
ph

)
35

0
63

3
2

76
87

1
4

73
3

Tu
rn

 T
yp

e
Pe

rm
NA

Pe
rm

Pe
rm

NA
Pe

rm
NA

Pe
rm

NA
Pr

ote
cte

d P
ha

se
s

4
4

2
2

Pe
rm

itte
d P

ha
se

s
4

4
4

2
2

De
tec

tor
 P

ha
se

4
4

4
4

4
2

2
2

2
Sw

itc
h P

ha
se

Mi
nim

um
 In

itia
l (s

)
5.0

5.0
5.0

5.0
5.0

5.0
5.0

5.0
5.0

Mi
nim

um
 S

pli
t (

s)
23

.0
23

.0
23

.0
23

.0
23

.0
27

.0
27

.0
27

.0
27

.0
To

tal
 S

pli
t (

s)
32

.4
32

.4
32

.4
32

.4
32

.4
57

.6
57

.6
57

.6
57

.6
To

tal
 S

pli
t (

%
)

36
.0%

36
.0%

36
.0%

36
.0%

36
.0%

64
.0%

64
.0%

64
.0%

64
.0%

Ye
llo

w 
Tim

e (
s)

3.3
3.3

3.3
3.3

3.3
4.8

4.8
4.8

4.8
Al

l-R
ed

 T
im

e (
s)

3.0
3.0

3.0
3.0

3.0
1.8

1.8
1.8

1.8
Lo

st 
Tim

e A
dju

st 
(s)

0.0
0.0

0.0
0.0

0.0
0.0

0.0
To

tal
 Lo

st 
Tim

e (
s)

6.3
6.3

6.3
6.6

6.6
6.6

6.6
Le

ad
/La

g
Le

ad
-L

ag
 O

pti
mi

ze
?

Re
ca

ll M
od

e
No

ne
No

ne
No

ne
No

ne
No

ne
C-

Ma
x

C-
Ma

x
C-

Ma
x

C-
Ma

x
Ac

t E
ffc

t G
re

en
 (s

)
8.7

8.7
8.7

72
.1

72
.1

72
.1

72
.1

Ac
tua

ted
 g/

C 
Ra

tio
0.1

0
0.1

0
0.1

0
0.8

0
0.8

0
0.8

0
0.8

0
v/c

 R
ati

o
0.3

7
0.3

8
0.0

9
0.2

8
0.8

2
0.0

1
0.6

6
Co

ntr
ol 

De
lay

44
.8

13
.6

25
.2

5.9
15

.7
5.8

10
.8

Qu
eu

e D
ela

y
0.0

0.0
0.0

0.0
0.0

0.0
0.0

To
tal

 D
ela

y
44

.8
13

.6
25

.2
5.9

15
.7

5.8
10

.8
LO

S
D

B
C

A
B

A
B

Ap
pr

oa
ch

 D
ela

y
25

.4
25

.2
14

.7
10

.7
Ap

pr
oa

ch
 LO

S
C

C
B

B

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 90
Ac

tua
ted

 C
yc

le 
Le

ng
th:

 90
Of

fse
t: 0

 (0
%

), 
Re

fer
en

ce
d t

o p
ha

se
 2:

NB
SB

 an
d 6

:, S
tar

t o
f G

re
en

Na
tur

al 
Cy

cle
: 9

0
Co

ntr
ol 

Ty
pe

: A
ctu

ate
d-

Co
or

din
ate

d
Ma

xim
um

 v/
c R

ati
o: 

0.8
2

Int
er

se
cti

on
 S

ign
al 

De
lay

: 1
3.9

Int
er

se
cti

on
 LO

S:
 B

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 7

2.6
%

IC
U 

Le
ve

l o
f S

er
vic

e C
An

aly
sis

 P
er

iod
 (m

in)
 15

Sp
lits

 an
d P

ha
se

s: 
    

3: 
Bo

wm
an

vil
le 

Av
en

ue
 &

 H
ar

tw
ell

 A
ve

nu
e/E

xis
tin

g C
on

do
 A

cc
es

s

H
C

M
 S

ig
na

liz
ed

 In
te

rs
ec

tio
n 

C
ap

ac
ity

 A
na

ly
si

s
<

T
ot

al
>

 2
02

4 
W

ee
kd

ay
 P

M
 P

ea
k 

H
ou

r
3:

 B
ow

m
an

vi
lle

 A
ve

nu
e 

&
 H

ar
tw

el
l A

ve
nu

e/
E

xi
st

in
g 

C
on

do
 A

cc
es

s
03

-1
4-

20
22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 6

Mo
ve

me
nt

EB
L

EB
T

EB
R

W
BL

W
BT

W
BR

NB
L

NB
T

NB
R

SB
L

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
vp

h)
35

0
63

3
2

7
76

87
1

3
4

73
3

47
Fu

tur
e V

olu
me

 (v
ph

)
35

0
63

3
2

7
76

87
1

3
4

73
3

47
Ide

al 
Flo

w 
(vp

hp
l)

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

To
tal

 Lo
st 

tim
e (

s)
6.3

6.3
6.3

6.6
6.6

6.6
6.6

La
ne

 U
til.

 F
ac

tor
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
Fr

pb
, p

ed
/bi

ke
s

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

Flp
b, 

pe
d/b

ike
s

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

Fr
t

1.0
0

0.8
5

0.9
2

1.0
0

1.0
0

1.0
0

0.9
9

Flt
 P

ro
tec

ted
0.9

5
1.0

0
0.9

9
0.9

5
1.0

0
0.9

5
1.0

0
Sa

td.
 F

low
 (p

ro
t)

18
25

15
41

17
42

16
43

15
75

18
25

16
03

Flt
 P

er
mi

tte
d

0.7
5

1.0
0

0.8
9

0.2
9

1.0
0

0.2
0

1.0
0

Sa
td.

 F
low

 (p
er

m)
14

36
15

41
15

75
49

8
15

75
38

5
16

03
Pe

ak
-h

ou
r f

ac
tor

, P
HF

0.6
8

0.9
2

0.7
5

0.8
2

0.8
2

0.8
2

0.6
8

0.8
4

0.9
2

0.9
2

0.9
5

0.6
0

Ad
j. F

low
 (v

ph
)

51
0

84
4

2
9

11
2

10
37

3
4

77
2

78
RT

OR
 R

ed
uc

tio
n (

vp
h)

0
0

77
0

8
0

0
0

0
0

2
0

La
ne

 G
ro

up
 F

low
 (v

ph
)

0
51

7
0

7
0

11
2

10
40

0
4

84
8

0
Co

nfl
. P

ed
s. 

(#
/hr

)
1

5
5

1
He

av
y V

eh
icl

es
 (%

)
0%

0%
6%

0%
0%

0%
11

%
22

%
0%

0%
18

%
17

%
Tu

rn
 T

yp
e

Pe
rm

NA
Pe

rm
Pe

rm
NA

Pe
rm

NA
Pe

rm
NA

Pr
ote

cte
d P

ha
se

s
4

4
2

2
Pe

rm
itte

d P
ha

se
s

4
4

4
2

2
Ac

tua
ted

 G
re

en
, G

 (s
)

7.6
7.6

7.6
69

.5
69

.5
69

.5
69

.5
Ef

fec
tiv

e G
re

en
, g

 (s
)

7.6
7.6

7.6
69

.5
69

.5
69

.5
69

.5
Ac

tua
ted

 g/
C 

Ra
tio

0.0
8

0.0
8

0.0
8

0.7
7

0.7
7

0.7
7

0.7
7

Cl
ea

ra
nc

e T
im

e (
s)

6.3
6.3

6.3
6.6

6.6
6.6

6.6
Ve

hic
le 

Ex
ten

sio
n (

s)
3.0

3.0
3.0

3.0
3.0

3.0
3.0

La
ne

 G
rp

 C
ap

 (v
ph

)
12

1
13

0
13

3
38

4
12

16
29

7
12

37
v/s

 R
ati

o P
ro

t
c0

.66
0.5

3
v/s

 R
ati

o P
er

m
c0

.04
0.0

0
0.0

0
0.2

2
0.0

1
v/c

 R
ati

o
0.4

2
0.0

5
0.0

5
0.2

9
0.8

6
0.0

1
0.6

9
Un

ifo
rm

 D
ela

y, 
d1

39
.1

37
.9

37
.9

3.0
6.9

2.4
5.0

Pr
og

re
ss

ion
 F

ac
tor

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.7
1

1.7
3

Inc
re

me
nta

l D
ela

y, 
d2

2.4
0.2

0.2
1.9

7.8
0.0

0.3
De

lay
 (s

)
41

.5
38

.1
38

.0
4.9

14
.7

4.0
8.9

Le
ve

l o
f S

er
vic

e
D

D
D

A
B

A
A

Ap
pr

oa
ch

 D
ela

y (
s)

39
.4

38
.0

13
.7

8.8
Ap

pr
oa

ch
 LO

S
D

D
B

A

Int
er

se
cti

on
 S

um
ma

ry
HC

M 
20

00
 C

on
tro

l D
ela

y
13

.6
HC

M 
20

00
 Le

ve
l o

f S
er

vic
e

B
HC

M 
20

00
 V

olu
me

 to
 C

ap
ac

ity
 ra

tio
0.8

1
Ac

tua
ted

 C
yc

le 
Le

ng
th 

(s)
 

90
.0

Su
m 

of 
los

t ti
me

 (s
)

12
.9

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n

72
.6%

IC
U 

Le
ve

l o
f S

er
vic

e
C

An
aly

sis
 P

er
iod

 (m
in)

15
c  

  C
riti

ca
l L

an
e G

ro
up



H
C

M
 U

ns
ig

na
liz

ed
 In

te
rs

ec
tio

n 
C

ap
ac

ity
 A

na
ly

si
s

<
T

ot
al

>
 2

02
4 

W
ee

kd
ay

 P
M

 P
ea

k 
H

ou
r

4:
 B

on
ny

ca
st

le
 D

riv
e 

&
 A

sp
en

 S
pr

in
gs

 D
riv

e
03

-1
4-

20
22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 7

Mo
ve

me
nt

EB
T

EB
R

W
BL

W
BT

NB
L

NB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

26
4

44
29

25
5

45
25

Fu
tur

e V
olu

me
 (V

eh
/h)

26
4

44
29

25
5

45
25

Si
gn

 C
on

tro
l

Fr
ee

Fr
ee

St
op

Gr
ad

e
0%

0%
0%

Pe
ak

 H
ou

r F
ac

tor
0.9

3
0.9

3
0.9

3
0.9

3
0.9

3
0.9

3
Ho

ur
ly 

flo
w 

ra
te 

(vp
h)

28
4

47
31

27
4

48
27

Pe
de

str
ian

s
2

La
ne

 W
idt

h (
m)

3.7
W

alk
ing

 S
pe

ed
 (m

/s)
1.1

Pe
rce

nt 
Bl

oc
ka

ge
0

Ri
gh

t tu
rn

 fla
re

 (v
eh

)
Me

dia
n t

yp
e

No
ne

No
ne

Me
dia

n s
tor

ag
e v

eh
)

Up
str

ea
m 

sig
na

l (m
)

16
0

pX
, p

lat
oo

n u
nb

loc
ke

d
vC

, c
on

flic
tin

g v
olu

me
33

3
64

6
31

0
vC

1, 
sta

ge
 1 

co
nf 

vo
l

vC
2, 

sta
ge

 2 
co

nf 
vo

l
vC

u, 
un

blo
ck

ed
 vo

l
33

3
64

6
31

0
tC

, s
ing

le 
(s)

4.1
6.4

6.2
tC

, 2
 st

ag
e (

s)
tF

 (s
)

2.2
3.5

3.3
p0

 qu
eu

e f
re

e %
97

89
96

cM
 ca

pa
cit

y (
ve

h/h
)

12
35

42
8

73
4

Di
re

cti
on

, L
an

e #
EB

 1
W

B 
1

NB
 1

Vo
lum

e T
ota

l
33

1
30

5
75

Vo
lum

e L
eft

0
31

48
Vo

lum
e R

igh
t

47
0

27
cS

H
17

00
12

35
50

3
Vo

lum
e t

o C
ap

ac
ity

0.1
9

0.0
3

0.1
5

Qu
eu

e L
en

gth
 95

th 
(m

)
0.0

0.6
4.0

Co
ntr

ol 
De

lay
 (s

)
0.0

1.0
13

.4
La

ne
 LO

S
A

B
Ap

pr
oa

ch
 D

ela
y (

s)
0.0

1.0
13

.4
Ap

pr
oa

ch
 LO

S
B

Int
er

se
cti

on
 S

um
ma

ry
Av

er
ag

e D
ela

y 
1.9

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 

45
.6%

IC
U 

Le
ve

l o
f S

er
vic

e 
A

An
aly

sis
 P

er
iod

 (m
in)

15

H
C

M
 U

ns
ig

na
liz

ed
 In

te
rs

ec
tio

n 
C

ap
ac

ity
 A

na
ly

si
s

<
T

ot
al

>
 2

02
4 

W
ee

kd
ay

 P
M

 P
ea

k 
H

ou
r

5:
 F

ry
 C

re
sc

en
t (

E
as

t)
 &

 A
sp

en
 S

pr
in

gs
 D

riv
e

03
-1

4-
20

22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 8

Mo
ve

me
nt

EB
T

EB
R

W
BL

W
BT

NB
L

NB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

29
8

14
12

28
9

8
9

Fu
tur

e V
olu

me
 (V

eh
/h)

29
8

14
12

28
9

8
9

Si
gn

 C
on

tro
l

Fr
ee

Fr
ee

St
op

Gr
ad

e
0%

0%
0%

Pe
ak

 H
ou

r F
ac

tor
0.9

2
0.9

2
0.9

2
0.9

2
0.9

2
0.9

2
Ho

ur
ly 

flo
w 

ra
te 

(vp
h)

32
4

15
13

31
4

9
10

Pe
de

str
ian

s
2

4
La

ne
 W

idt
h (

m)
3.7

3.7
W

alk
ing

 S
pe

ed
 (m

/s)
1.1

1.1
Pe

rce
nt 

Bl
oc

ka
ge

0
0

Ri
gh

t tu
rn

 fla
re

 (v
eh

)
Me

dia
n t

yp
e

No
ne

No
ne

Me
dia

n s
tor

ag
e v

eh
)

Up
str

ea
m 

sig
na

l (m
)

24
5

pX
, p

lat
oo

n u
nb

loc
ke

d
vC

, c
on

flic
tin

g v
olu

me
34

3
67

6
33

8
vC

1, 
sta

ge
 1 

co
nf 

vo
l

vC
2, 

sta
ge

 2 
co

nf 
vo

l
vC

u, 
un

blo
ck

ed
 vo

l
34

3
67

6
33

8
tC

, s
ing

le 
(s)

4.1
6.4

6.2
tC

, 2
 st

ag
e (

s)
tF

 (s
)

2.2
3.5

3.3
p0

 qu
eu

e f
re

e %
99

98
99

cM
 ca

pa
cit

y (
ve

h/h
)

12
22

41
6

70
5

Di
re

cti
on

, L
an

e #
EB

 1
W

B 
1

NB
 1

Vo
lum

e T
ota

l
33

9
32

7
19

Vo
lum

e L
eft

0
13

9
Vo

lum
e R

igh
t

15
0

10
cS

H
17

00
12

22
53

1
Vo

lum
e t

o C
ap

ac
ity

0.2
0

0.0
1

0.0
4

Qu
eu

e L
en

gth
 95

th 
(m

)
0.0

0.2
0.8

Co
ntr

ol 
De

lay
 (s

)
0.0

0.4
12

.0
La

ne
 LO

S
A

B
Ap

pr
oa

ch
 D

ela
y (

s)
0.0

0.4
12

.0
Ap

pr
oa

ch
 LO

S
B

Int
er

se
cti

on
 S

um
ma

ry
Av

er
ag

e D
ela

y 
0.5

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 

35
.6%

IC
U 

Le
ve

l o
f S

er
vic

e 
A

An
aly

sis
 P

er
iod

 (m
in)

15



H
C

M
 U

ns
ig

na
liz

ed
 In

te
rs

ec
tio

n 
C

ap
ac

ity
 A

na
ly

si
s

<
T

ot
al

>
 2

02
4 

W
ee

kd
ay

 P
M

 P
ea

k 
H

ou
r

6:
 F

ry
 C

re
sc

en
t (

W
es

t)
/E

xi
st

in
g 

C
on

do
 A

cc
es

s 
&

 A
sp

en
 S

pr
in

gs
 D

riv
e

03
-1

4-
20

22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 9

Mo
ve

me
nt

EB
L

EB
T

EB
R

W
BL

W
BT

W
BR

NB
L

NB
T

NB
R

SB
L

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

15
29

5
17

8
25

5
33

9
1

2
17

0
9

Fu
tur

e V
olu

me
 (V

eh
/h)

15
29

5
17

8
25

5
33

9
1

2
17

0
9

Si
gn

 C
on

tro
l

Fr
ee

Fr
ee

St
op

St
op

Gr
ad

e
0%

0%
0%

0%
Pe

ak
 H

ou
r F

ac
tor

0.9
1

0.9
1

0.9
1

0.9
1

0.9
1

0.9
1

0.9
1

0.9
1

0.9
1

0.9
1

0.9
1

0.9
1

Ho
ur

ly 
flo

w 
ra

te 
(vp

h)
16

32
4

19
9

28
0

36
10

1
2

19
0

10
Pe

de
str

ian
s

3
8

La
ne

 W
idt

h (
m)

3.7
3.7

W
alk

ing
 S

pe
ed

 (m
/s)

1.1
1.1

Pe
rce

nt 
Bl

oc
ka

ge
0

1
Ri

gh
t tu

rn
 fla

re
 (v

eh
)

Me
dia

n t
yp

e
No

ne
No

ne
Me

dia
n s

tor
ag

e v
eh

)
Up

str
ea

m 
sig

na
l (m

)
32

3
pX

, p
lat

oo
n u

nb
loc

ke
d

vC
, c

on
flic

tin
g v

olu
me

32
4

34
6

69
4

71
0

33
6

69
2

70
2

30
6

vC
1, 

sta
ge

 1 
co

nf 
vo

l
vC

2, 
sta

ge
 2 

co
nf 

vo
l

vC
u, 

un
blo

ck
ed

 vo
l

32
4

34
6

69
4

71
0

33
6

69
2

70
2

30
6

tC
, s

ing
le 

(s)
4.1

4.1
7.1

6.5
6.2

7.1
6.5

6.2
tC

, 2
 st

ag
e (

s)
tF

 (s
)

2.2
2.2

3.5
4.0

3.3
3.5

4.0
3.3

p0
 qu

eu
e f

re
e %

99
99

97
10

0
10

0
95

10
0

99
cM

 ca
pa

cit
y (

ve
h/h

)
12

37
12

21
34

5
35

0
70

8
34

8
35

4
73

3

Di
re

cti
on

, L
an

e #
EB

 1
W

B 
1

NB
 1

SB
 1

Vo
lum

e T
ota

l
35

9
32

5
13

29
Vo

lum
e L

eft
16

9
10

19
Vo

lum
e R

igh
t

19
36

2
10

cS
H

12
37

12
21

37
5

42
5

Vo
lum

e t
o C

ap
ac

ity
0.0

1
0.0

1
0.0

3
0.0

7
Qu

eu
e L

en
gth

 95
th 

(m
)

0.3
0.2

0.8
1.7

Co
ntr

ol 
De

lay
 (s

)
0.5

0.3
14

.9
14

.1
La

ne
 LO

S
A

A
B

B
Ap

pr
oa

ch
 D

ela
y (

s)
0.5

0.3
14

.9
14

.1
Ap

pr
oa

ch
 LO

S
B

B

Int
er

se
cti

on
 S

um
ma

ry
Av

er
ag

e D
ela

y 
1.2

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 

33
.5%

IC
U 

Le
ve

l o
f S

er
vic

e 
A

An
aly

sis
 P

er
iod

 (m
in)

15

H
C

M
 U

ns
ig

na
liz

ed
 In

te
rs

ec
tio

n 
C

ap
ac

ity
 A

na
ly

si
s

<
T

ot
al

>
 2

02
4 

W
ee

kd
ay

 P
M

 P
ea

k 
H

ou
r

7:
 A

sp
en

 S
pr

in
gs

 D
riv

e 
&

 1
0 

A
sp

en
 S

pr
in

gs
 D

riv
e 

A
cc

es
s

03
-1

4-
20

22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 10

Mo
ve

me
nt

EB
L

EB
T

W
BT

W
BR

SB
L

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

34
25

5
23

8
14

5
64

47
Fu

tur
e V

olu
me

 (V
eh

/h)
34

25
5

23
8

14
5

64
47

Si
gn

 C
on

tro
l

Fr
ee

Fr
ee

St
op

Gr
ad

e
0%

0%
0%

Pe
ak

 H
ou

r F
ac

tor
0.9

2
0.9

2
0.9

2
0.9

2
0.9

2
0.9

2
Ho

ur
ly 

flo
w 

ra
te 

(vp
h)

37
27

7
25

9
15

8
70

51
Pe

de
str

ian
s

La
ne

 W
idt

h (
m)

W
alk

ing
 S

pe
ed

 (m
/s)

Pe
rce

nt 
Bl

oc
ka

ge
Ri

gh
t tu

rn
 fla

re
 (v

eh
)

Me
dia

n t
yp

e
No

ne
No

ne
Me

dia
n s

tor
ag

e v
eh

)
Up

str
ea

m 
sig

na
l (m

)
79

pX
, p

lat
oo

n u
nb

loc
ke

d
vC

, c
on

flic
tin

g v
olu

me
41

7
68

9
33

8
vC

1, 
sta

ge
 1 

co
nf 

vo
l

vC
2, 

sta
ge

 2 
co

nf 
vo

l
vC

u, 
un

blo
ck

ed
 vo

l
41

7
68

9
33

8
tC

, s
ing

le 
(s)

4.1
6.4

6.2
tC

, 2
 st

ag
e (

s)
tF

 (s
)

2.2
3.5

3.3
p0

 qu
eu

e f
re

e %
97

82
93

cM
 ca

pa
cit

y (
ve

h/h
)

11
42

39
8

70
4

Di
re

cti
on

, L
an

e #
EB

 1
W

B 
1

SB
 1

Vo
lum

e T
ota

l
31

4
41

7
12

1
Vo

lum
e L

eft
37

0
70

Vo
lum

e R
igh

t
0

15
8

51
cS

H
11

42
17

00
48

7
Vo

lum
e t

o C
ap

ac
ity

0.0
3

0.2
5

0.2
5

Qu
eu

e L
en

gth
 95

th 
(m

)
0.8

0.0
7.4

Co
ntr

ol 
De

lay
 (s

)
1.3

0.0
14

.8
La

ne
 LO

S
A

B
Ap

pr
oa

ch
 D

ela
y (

s)
1.3

0.0
14

.8
Ap

pr
oa

ch
 LO

S
B

Int
er

se
cti

on
 S

um
ma

ry
Av

er
ag

e D
ela

y 
2.6

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 

53
.1%

IC
U 

Le
ve

l o
f S

er
vic

e 
A

An
aly

sis
 P

er
iod

 (m
in)

15



H
C

M
 U

ns
ig

na
liz

ed
 In

te
rs

ec
tio

n 
C

ap
ac

ity
 A

na
ly

si
s

<
T

ot
al

>
 2

02
4 

W
ee

kd
ay

 P
M

 P
ea

k 
H

ou
r

8:
 B

ow
m

an
vi

lle
 A

ve
nu

e 
&

 S
ha

re
d 

S
ite

/M
et

ro
lin

x 
La

ne
w

ay
03

-1
4-

20
22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 11

Mo
ve

me
nt

EB
L

EB
R

NB
L

NB
T

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

0
6

0
96

0
88

1
0

Fu
tur

e V
olu

me
 (V

eh
/h)

0
6

0
96

0
88

1
0

Si
gn

 C
on

tro
l

St
op

Fr
ee

Fr
ee

Gr
ad

e
0%

0%
0%

Pe
ak

 H
ou

r F
ac

tor
0.9

2
0.9

2
0.9

2
0.9

2
0.9

2
0.9

2
Ho

ur
ly 

flo
w 

ra
te 

(vp
h)

0
7

0
10

43
95

8
0

Pe
de

str
ian

s
La

ne
 W

idt
h (

m)
W

alk
ing

 S
pe

ed
 (m

/s)
Pe

rce
nt 

Bl
oc

ka
ge

Ri
gh

t tu
rn

 fla
re

 (v
eh

)
Me

dia
n t

yp
e

No
ne

No
ne

Me
dia

n s
tor

ag
e v

eh
)

Up
str

ea
m 

sig
na

l (m
)

11
7

37
9

pX
, p

lat
oo

n u
nb

loc
ke

d
0.6

0
0.7

9
0.7

9
vC

, c
on

flic
tin

g v
olu

me
20

01
95

8
95

8
vC

1, 
sta

ge
 1 

co
nf 

vo
l

vC
2, 

sta
ge

 2 
co

nf 
vo

l
vC

u, 
un

blo
ck

ed
 vo

l
15

64
81

8
81

8
tC

, s
ing

le 
(s)

6.4
6.2

4.1
tC

, 2
 st

ag
e (

s)
tF

 (s
)

3.5
3.3

2.2
p0

 qu
eu

e f
re

e %
10

0
98

10
0

cM
 ca

pa
cit

y (
ve

h/h
)

73
29

9
64

4

Di
re

cti
on

, L
an

e #
EB

 1
NB

 1
SB

 1
Vo

lum
e T

ota
l

7
10

43
95

8
Vo

lum
e L

eft
0

0
0

Vo
lum

e R
igh

t
7

0
0

cS
H

29
9

17
00

17
00

Vo
lum

e t
o C

ap
ac

ity
0.0

2
0.6

1
0.5

6
Qu

eu
e L

en
gth

 95
th 

(m
)

0.5
0.0

0.0
Co

ntr
ol 

De
lay

 (s
)

17
.3

0.0
0.0

La
ne

 LO
S

C
Ap

pr
oa

ch
 D

ela
y (

s)
17

.3
0.0

0.0
Ap

pr
oa

ch
 LO

S
C

Int
er

se
cti

on
 S

um
ma

ry
Av

er
ag

e D
ela

y 
0.1

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 

56
.4%

IC
U 

Le
ve

l o
f S

er
vic

e 
B

An
aly

sis
 P

er
iod

 (m
in)

15

T
im

in
gs

<
T

ot
al

>
 2

02
4 

W
ee

kd
ay

 A
M

 P
ea

k 
H

ou
r

1:
 B

ow
m

an
vi

lle
 A

ve
nu

e 
&

 H
ig

hw
ay

 2
03

-1
4-

20
22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 1

La
ne

 G
ro

up
EB

L
EB

T
EB

R
W

BL
W

BT
W

BR
NB

L
NB

T
NB

R
SB

L
SB

T
SB

R
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

15
4

63
8

23
6

17
2

74
1

49
21

5
31

1
99

30
51

9
25

9
Fu

tur
e V

olu
me

 (v
ph

)
15

4
63

8
23

6
17

2
74

1
49

21
5

31
1

99
30

51
9

25
9

Tu
rn

 T
yp

e
pm

+p
t

NA
Pe

rm
pm

+p
t

NA
Pe

rm
pm

+p
t

NA
Pe

rm
Pe

rm
NA

Pe
rm

Pr
ote

cte
d P

ha
se

s
5

2
1

6
3

8
4

Pe
rm

itte
d P

ha
se

s
2

2
6

6
8

8
4

4
De

tec
tor

 P
ha

se
5

2
2

1
6

6
3

8
8

4
4

4
Sw

itc
h P

ha
se

Mi
nim

um
 In

itia
l (s

)
5.0

20
.0

20
.0

5.0
20

.0
20

.0
5.0

12
.0

12
.0

12
.0

12
.0

12
.0

Mi
nim

um
 S

pli
t (

s)
9.0

28
.2

28
.2

9.0
28

.2
28

.2
9.0

26
.0

26
.0

30
.5

30
.5

30
.5

To
tal

 S
pli

t (
s)

11
.0

30
.0

30
.0

11
.0

30
.0

30
.0

11
.0

49
.0

49
.0

38
.0

38
.0

38
.0

To
tal

 S
pli

t (
%

)
12

.2%
33

.3%
33

.3%
12

.2%
33

.3%
33

.3%
12

.2%
54

.4%
54

.4%
42

.2%
42

.2%
42

.2%
Ye

llo
w 

Tim
e (

s)
3.0

4.3
4.3

3.0
4.3

4.3
3.0

4.9
4.9

4.9
4.9

4.9
Al

l-R
ed

 T
im

e (
s)

0.0
1.9

1.9
0.0

1.9
1.9

0.0
1.6

1.6
1.6

1.6
1.6

Lo
st 

Tim
e A

dju
st 

(s)
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
To

tal
 Lo

st 
Tim

e (
s)

3.0
6.2

6.2
3.0

6.2
6.2

3.0
6.5

6.5
6.5

6.5
6.5

Le
ad

/La
g

Le
ad

La
g

La
g

Le
ad

La
g

La
g

Le
ad

La
g

La
g

La
g

Le
ad

-L
ag

 O
pti

mi
ze

?
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Re

ca
ll M

od
e

No
ne

C-
Ma

x
C-

Ma
x

No
ne

No
ne

No
ne

No
ne

No
ne

No
ne

No
ne

No
ne

No
ne

Ac
t E

ffc
t G

re
en

 (s
)

35
.0

23
.8

23
.8

35
.0

23
.8

23
.8

46
.0

42
.5

42
.5

31
.5

31
.5

31
.5

Ac
tua

ted
 g/

C 
Ra

tio
0.3

9
0.2

6
0.2

6
0.3

9
0.2

6
0.2

6
0.5

1
0.4

7
0.4

7
0.3

5
0.3

5
0.3

5
v/c

 R
ati

o
0.8

7
0.8

3
0.5

5
0.8

5
0.9

7
0.1

5
0.9

0
0.5

7
0.1

7
0.1

5
0.9

7
0.4

7
Co

ntr
ol 

De
lay

55
.4

41
.6

8.3
51

.6
58

.7
1.6

51
.0

17
.6

2.5
21

.9
63

.2
7.2

Qu
eu

e D
ela

y
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
To

tal
 D

ela
y

55
.4

41
.6

8.3
51

.6
58

.7
1.6

51
.0

17
.6

2.5
21

.9
63

.2
7.2

LO
S

E
D

A
D

E
A

D
B

A
C

E
A

Ap
pr

oa
ch

 D
ela

y
35

.1
54

.1
24

.7
42

.3
Ap

pr
oa

ch
 LO

S
D

D
C

D

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 90
Ac

tua
ted

 C
yc

le 
Le

ng
th:

 90
Of

fse
t: 0

 (0
%

), 
Re

fer
en

ce
d t

o p
ha

se
 2:

EB
TL

, S
tar

t o
f G

re
en

Na
tur

al 
Cy

cle
: 9

0
Co

ntr
ol 

Ty
pe

: A
ctu

ate
d-

Co
or

din
ate

d
Ma

xim
um

 v/
c R

ati
o: 

0.9
7

Int
er

se
cti

on
 S

ign
al 

De
lay

: 3
9.9

Int
er

se
cti

on
 LO

S:
 D

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 8

5.5
%

IC
U 

Le
ve

l o
f S

er
vic

e E
An

aly
sis

 P
er

iod
 (m

in)
 15

Sp
lits

 an
d P

ha
se

s: 
    

1: 
Bo

wm
an

vil
le 

Av
en

ue
 &

 H
igh

wa
y 2



H
C

M
 S

ig
na

liz
ed

 In
te

rs
ec

tio
n 

C
ap

ac
ity

 A
na

ly
si

s
<

T
ot

al
>

 2
02

4 
W

ee
kd

ay
 A

M
 P

ea
k 

H
ou

r
1:

 B
ow

m
an

vi
lle

 A
ve

nu
e 

&
 H

ig
hw

ay
 2

03
-1

4-
20

22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 2

Mo
ve

me
nt

EB
L

EB
T

EB
R

W
BL

W
BT

W
BR

NB
L

NB
T

NB
R

SB
L

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
vp

h)
15

4
63

8
23

6
17

2
74

1
49

21
5

31
1

99
30

51
9

25
9

Fu
tur

e V
olu

me
 (v

ph
)

15
4

63
8

23
6

17
2

74
1

49
21

5
31

1
99

30
51

9
25

9
Ide

al 
Flo

w 
(vp

hp
l)

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

To
tal

 Lo
st 

tim
e (

s)
3.0

6.2
6.2

3.0
6.2

6.2
3.0

6.5
6.5

6.5
6.5

6.5
La

ne
 U

til.
 F

ac
tor

1.0
0

0.9
5

1.0
0

1.0
0

0.9
5

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

Fr
pb

, p
ed

/bi
ke

s
1.0

0
1.0

0
0.9

7
1.0

0
1.0

0
0.9

7
1.0

0
1.0

0
0.9

8
1.0

0
1.0

0
0.9

7
Flp

b, 
pe

d/b
ike

s
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
Fr

t
1.0

0
1.0

0
0.8

5
1.0

0
1.0

0
0.8

5
1.0

0
1.0

0
0.8

5
1.0

0
1.0

0
0.8

5
Flt

 P
ro

tec
ted

0.9
5

1.0
0

1.0
0

0.9
5

1.0
0

1.0
0

0.9
5

1.0
0

1.0
0

0.9
5

1.0
0

1.0
0

Sa
td.

 F
low

 (p
ro

t)
15

87
31

47
13

44
15

86
31

74
12

53
15

47
15

62
14

74
14

45
16

01
13

60
Flt

 P
er

mi
tte

d
0.1

7
1.0

0
1.0

0
0.2

1
1.0

0
1.0

0
0.1

7
1.0

0
1.0

0
0.5

2
1.0

0
1.0

0
Sa

td.
 F

low
 (p

er
m)

28
1

31
47

13
44

35
9

31
74

12
53

27
2

15
62

14
74

78
6

16
01

13
60

Pe
ak

-h
ou

r f
ac

tor
, P

HF
0.7

9
0.9

2
0.7

5
0.8

1
0.9

1
0.7

9
0.9

5
0.7

4
0.7

5
0.7

5
0.9

5
0.8

6
Ad

j. F
low

 (v
ph

)
19

5
69

3
31

5
21

2
81

4
62

22
6

42
0

13
2

40
54

6
30

1
RT

OR
 R

ed
uc

tio
n (

vp
h)

0
0

21
8

0
0

46
0

0
70

0
0

16
7

La
ne

 G
ro

up
 F

low
 (v

ph
)

19
5

69
3

97
21

2
81

4
16

22
6

42
0

62
40

54
6

13
4

Co
nfl

. P
ed

s. 
(#

/hr
)

2
10

10
2

15
3

3
15

He
av

y V
eh

icl
es

 (%
)

15
%

16
%

18
%

15
%

15
%

27
%

18
%

23
%

9%
26

%
20

%
16

%
Tu

rn
 T

yp
e

pm
+p

t
NA

Pe
rm

pm
+p

t
NA

Pe
rm

pm
+p

t
NA

Pe
rm

Pe
rm

NA
Pe

rm
Pr

ote
cte

d P
ha

se
s

5
2

1
6

3
8

4
Pe

rm
itte

d P
ha

se
s

2
2

6
6

8
8

4
4

Ac
tua

ted
 G

re
en

, G
 (s

)
31

.8
23

.8
23

.8
31

.8
23

.8
23

.8
42

.5
42

.5
42

.5
31

.5
31

.5
31

.5
Ef

fec
tiv

e G
re

en
, g

 (s
)

31
.8

23
.8

23
.8

31
.8

23
.8

23
.8

42
.5

42
.5

42
.5

31
.5

31
.5

31
.5

Ac
tua

ted
 g/

C 
Ra

tio
0.3

5
0.2

6
0.2

6
0.3

5
0.2

6
0.2

6
0.4

7
0.4

7
0.4

7
0.3

5
0.3

5
0.3

5
Cl

ea
ra

nc
e T

im
e (

s)
3.0

6.2
6.2

3.0
6.2

6.2
3.0

6.5
6.5

6.5
6.5

6.5
Ve

hic
le 

Ex
ten

sio
n (

s)
3.0

3.0
3.0

3.0
3.0

3.0
3.0

3.0
3.0

3.0
3.0

3.0
La

ne
 G

rp
 C

ap
 (v

ph
)

21
5

83
2

35
5

23
5

83
9

33
1

24
1

73
7

69
6

27
5

56
0

47
6

v/s
 R

ati
o P

ro
t

c0
.08

0.2
2

0.0
8

c0
.26

c0
.08

0.2
7

0.3
4

v/s
 R

ati
o P

er
m

0.2
4

0.0
7

0.2
4

0.0
1

c0
.36

0.0
4

0.0
5

0.1
0

v/c
 R

ati
o

0.9
1

0.8
3

0.2
7

0.9
0

0.9
7

0.0
5

0.9
4

0.5
7

0.0
9

0.1
5

0.9
7

0.2
8

Un
ifo

rm
 D

ela
y, 

d1
23

.3
31

.2
26

.2
23

.8
32

.7
24

.7
18

.8
17

.1
13

.1
20

.0
28

.9
21

.1
Pr

og
re

ss
ion

 F
ac

tor
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

3
0.8

3
0.7

7
1.0

0
1.0

0
1.0

0
Inc

re
me

nta
l D

ela
y, 

d2
36

.6
9.6

1.9
33

.6
23

.9
0.1

38
.1

0.9
0.1

0.2
31

.4
0.3

De
lay

 (s
)

59
.9

40
.8

28
.1

57
.5

56
.6

24
.7

57
.5

15
.1

10
.1

20
.3

60
.3

21
.4

Le
ve

l o
f S

er
vic

e
E

D
C

E
E

C
E

B
B

C
E

C
Ap

pr
oa

ch
 D

ela
y (

s)
40

.6
55

.0
26

.6
45

.3
Ap

pr
oa

ch
 LO

S
D

D
C

D

Int
er

se
cti

on
 S

um
ma

ry
HC

M 
20

00
 C

on
tro

l D
ela

y
42

.8
HC

M 
20

00
 Le

ve
l o

f S
er

vic
e

D
HC

M 
20

00
 V

olu
me

 to
 C

ap
ac

ity
 ra

tio
0.9

8
Ac

tua
ted

 C
yc

le 
Le

ng
th 

(s)
 

90
.0

Su
m 

of 
los

t ti
me

 (s
)

18
.7

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n

85
.5%

IC
U 

Le
ve

l o
f S

er
vic

e
E

An
aly

sis
 P

er
iod

 (m
in)

15
c  

  C
riti

ca
l L

an
e G

ro
up

T
im

in
gs

<
T

ot
al

>
 2

02
4 

W
ee

kd
ay

 A
M

 P
ea

k 
H

ou
r

2:
 B

ow
m

an
vi

lle
 A

ve
nu

e 
&

 A
sp

en
 S

pr
in

gs
 D

riv
e

03
-1

4-
20

22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 3

La
ne

 G
ro

up
EB

L
EB

R
NB

L
NB

T
SB

T
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

19
3

11
8

10
4

43
1

80
0

Fu
tur

e V
olu

me
 (v

ph
)

19
3

11
8

10
4

43
1

80
0

Tu
rn

 T
yp

e
Pr

ot
Pe

rm
Pe

rm
NA

NA
Pr

ote
cte

d P
ha

se
s

4
2

6
Pe

rm
itte

d P
ha

se
s

4
2

De
tec

tor
 P

ha
se

4
4

2
2

6
Sw

itc
h P

ha
se

Mi
nim

um
 In

itia
l (s

)
8.0

8.0
20

.0
20

.0
20

.0
Mi

nim
um

 S
pli

t (
s)

24
.0

24
.0

27
.0

27
.0

27
.0

To
tal

 S
pli

t (
s)

27
.0

27
.0

63
.0

63
.0

63
.0

To
tal

 S
pli

t (
%

)
30

.0%
30

.0%
70

.0%
70

.0%
70

.0%
Ye

llo
w 

Tim
e (

s)
3.3

3.3
4.2

4.2
4.2

Al
l-R

ed
 T

im
e (

s)
2.6

2.6
2.1

2.1
2.1

Lo
st 

Tim
e A

dju
st 

(s)
0.0

0.0
0.0

0.0
0.0

To
tal

 Lo
st 

Tim
e (

s)
5.9

5.9
6.3

6.3
6.3

Le
ad

/La
g

Le
ad

-L
ag

 O
pti

mi
ze

?
Re

ca
ll M

od
e

No
ne

No
ne

C-
Ma

x
C-

Ma
x

C-
Ma

x
Ac

t E
ffc

t G
re

en
 (s

)
17

.8
17

.8
60

.0
60

.0
60

.0
Ac

tua
ted

 g/
C 

Ra
tio

0.2
0

0.2
0

0.6
7

0.6
7

0.6
7

v/c
 R

ati
o

0.7
7

0.4
1

0.8
7

0.4
7

0.9
9

Co
ntr

ol 
De

lay
49

.1
7.9

62
.2

6.7
36

.5
Qu

eu
e D

ela
y

0.0
0.0

0.0
0.0

0.0
To

tal
 D

ela
y

49
.1

7.9
62

.2
6.7

36
.5

LO
S

D
A

E
A

D
Ap

pr
oa

ch
 D

ela
y

32
.2

18
.0

36
.5

Ap
pr

oa
ch

 LO
S

C
B

D

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 90
Ac

tua
ted

 C
yc

le 
Le

ng
th:

 90
Of

fse
t: 0

 (0
%

), 
Re

fer
en

ce
d t

o p
ha

se
 2:

NB
TL

 an
d 6

:S
BT

, S
tar

t o
f G

re
en

Na
tur

al 
Cy

cle
: 9

0
Co

ntr
ol 

Ty
pe

: A
ctu

ate
d-

Co
or

din
ate

d
Ma

xim
um

 v/
c R

ati
o: 

0.9
9

Int
er

se
cti

on
 S

ign
al 

De
lay

: 3
0.1

Int
er

se
cti

on
 LO

S:
 C

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 9

3.4
%

IC
U 

Le
ve

l o
f S

er
vic

e F
An

aly
sis

 P
er

iod
 (m

in)
 15

Sp
lits

 an
d P

ha
se

s: 
    

2: 
Bo

wm
an

vil
le 

Av
en

ue
 &

 A
sp

en
 S

pr
ing

s D
riv

e



H
C

M
 S

ig
na

liz
ed

 In
te

rs
ec

tio
n 

C
ap

ac
ity

 A
na

ly
si

s
<

T
ot

al
>

 2
02

4 
W

ee
kd

ay
 A

M
 P

ea
k 

H
ou

r
2:

 B
ow

m
an

vi
lle

 A
ve

nu
e 

&
 A

sp
en

 S
pr

in
gs

 D
riv

e
03

-1
4-

20
22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 4

Mo
ve

me
nt

EB
L

EB
R

NB
L

NB
T

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
vp

h)
19

3
11

8
10

4
43

1
80

0
13

8
Fu

tur
e V

olu
me

 (v
ph

)
19

3
11

8
10

4
43

1
80

0
13

8
Ide

al 
Flo

w 
(vp

hp
l)

19
00

19
00

19
00

19
00

19
00

19
00

To
tal

 Lo
st 

tim
e (

s)
5.9

5.9
6.3

6.3
6.3

La
ne

 U
til.

 F
ac

tor
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
Fr

pb
, p

ed
/bi

ke
s

1.0
0

1.0
0

1.0
0

1.0
0

0.9
9

Flp
b, 

pe
d/b

ike
s

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

Fr
t

1.0
0

0.8
5

1.0
0

1.0
0

0.9
8

Flt
 P

ro
tec

ted
0.9

5
1.0

0
0.9

5
1.0

0
1.0

0
Sa

td.
 F

low
 (p

ro
t)

17
22

15
12

16
44

15
62

15
54

Flt
 P

er
mi

tte
d

0.9
5

1.0
0

0.1
2

1.0
0

1.0
0

Sa
td.

 F
low

 (p
er

m)
17

22
15

12
21

6
15

62
15

54
Pe

ak
-h

ou
r f

ac
tor

, P
HF

0.7
4

0.6
5

0.8
3

0.8
8

0.9
4

0.7
5

Ad
j. F

low
 (v

ph
)

26
1

18
2

12
5

49
0

85
1

18
4

RT
OR

 R
ed

uc
tio

n (
vp

h)
0

14
4

0
0

8
0

La
ne

 G
ro

up
 F

low
 (v

ph
)

26
1

38
12

5
49

0
10

27
0

Co
nfl

. P
ed

s. 
(#

/hr
)

9
9

He
av

y V
eh

icl
es

 (%
)

6%
8%

11
%

23
%

19
%

23
%

Tu
rn

 T
yp

e
Pr

ot
Pe

rm
Pe

rm
NA

NA
Pr

ote
cte

d P
ha

se
s

4
2

6
Pe

rm
itte

d P
ha

se
s

4
2

Ac
tua

ted
 G

re
en

, G
 (s

)
17

.8
17

.8
60

.0
60

.0
60

.0
Ef

fec
tiv

e G
re

en
, g

 (s
)

17
.8

17
.8

60
.0

60
.0

60
.0

Ac
tua

ted
 g/

C 
Ra

tio
0.2

0
0.2

0
0.6

7
0.6

7
0.6

7
Cl

ea
ra

nc
e T

im
e (

s)
5.9

5.9
6.3

6.3
6.3

Ve
hic

le 
Ex

ten
sio

n (
s)

3.0
3.0

3.0
3.0

3.0
La

ne
 G

rp
 C

ap
 (v

ph
)

34
0

29
9

14
4

10
41

10
36

v/s
 R

ati
o P

ro
t

c0
.15

0.3
1

c0
.66

v/s
 R

ati
o P

er
m

0.0
3

0.5
8

v/c
 R

ati
o

0.7
7

0.1
3

0.8
7

0.4
7

0.9
9

Un
ifo

rm
 D

ela
y, 

d1
34

.1
29

.7
11

.9
7.3

14
.8

Pr
og

re
ss

ion
 F

ac
tor

1.0
0

1.0
0

0.7
6

0.6
4

0.9
7

Inc
re

me
nta

l D
ela

y, 
d2

10
.0

0.2
43

.1
1.4

19
.3

De
lay

 (s
)

44
.1

29
.9

52
.2

6.1
33

.6
Le

ve
l o

f S
er

vic
e

D
C

D
A

C
Ap

pr
oa

ch
 D

ela
y (

s)
38

.3
15

.4
33

.6
Ap

pr
oa

ch
 LO

S
D

B
C

Int
er

se
cti

on
 S

um
ma

ry
HC

M 
20

00
 C

on
tro

l D
ela

y
29

.3
HC

M 
20

00
 Le

ve
l o

f S
er

vic
e

C
HC

M 
20

00
 V

olu
me

 to
 C

ap
ac

ity
 ra

tio
0.9

4
Ac

tua
ted

 C
yc

le 
Le

ng
th 

(s)
 

90
.0

Su
m 

of 
los

t ti
me

 (s
)

12
.2

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n

93
.4%

IC
U 

Le
ve

l o
f S

er
vic

e
F

An
aly

sis
 P

er
iod

 (m
in)

15
c  

  C
riti

ca
l L

an
e G

ro
up

T
im

in
gs

<
T

ot
al

>
 2

02
4 

W
ee

kd
ay

 A
M

 P
ea

k 
H

ou
r

3:
 B

ow
m

an
vi

lle
 A

ve
nu

e 
&

 H
ar

tw
el

l A
ve

nu
e/

E
xi

st
in

g 
C

on
do

 A
cc

es
s

03
-1

4-
20

22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 5

La
ne

 G
ro

up
EB

L
EB

T
EB

R
W

BL
W

BT
NB

L
NB

T
SB

L
SB

T
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

21
0

36
1

1
30

51
2

4
87

2
Fu

tur
e V

olu
me

 (v
ph

)
21

0
36

1
1

30
51

2
4

87
2

Tu
rn

 T
yp

e
Pe

rm
NA

Pe
rm

Pe
rm

NA
Pe

rm
NA

Pe
rm

NA
Pr

ote
cte

d P
ha

se
s

4
4

2
2

Pe
rm

itte
d P

ha
se

s
4

4
4

2
2

De
tec

tor
 P

ha
se

4
4

4
4

4
2

2
2

2
Sw

itc
h P

ha
se

Mi
nim

um
 In

itia
l (s

)
8.0

8.0
8.0

8.0
8.0

20
.0

20
.0

20
.0

20
.0

Mi
nim

um
 S

pli
t (

s)
23

.0
23

.0
23

.0
23

.0
23

.0
27

.0
27

.0
27

.0
27

.0
To

tal
 S

pli
t (

s)
29

.7
29

.7
29

.7
29

.7
29

.7
60

.3
60

.3
60

.3
60

.3
To

tal
 S

pli
t (

%
)

33
.0%

33
.0%

33
.0%

33
.0%

33
.0%

67
.0%

67
.0%

67
.0%

67
.0%

Ye
llo

w 
Tim

e (
s)

3.3
3.3

3.3
3.3

3.3
4.8

4.8
4.8

4.8
Al

l-R
ed

 T
im

e (
s)

3.0
3.0

3.0
3.0

3.0
1.8

1.8
1.8

1.8
Lo

st 
Tim

e A
dju

st 
(s)

0.0
0.0

0.0
0.0

0.0
0.0

0.0
To

tal
 Lo

st 
Tim

e (
s)

6.3
6.3

6.3
6.6

6.6
6.6

6.6
Le

ad
/La

g
Le

ad
-L

ag
 O

pti
mi

ze
?

Re
ca

ll M
od

e
No

ne
No

ne
No

ne
No

ne
No

ne
C-

Ma
x

C-
Ma

x
C-

Ma
x

C-
Ma

x
Ac

t E
ffc

t G
re

en
 (s

)
8.5

8.5
8.5

72
.8

72
.8

72
.8

72
.8

Ac
tua

ted
 g/

C 
Ra

tio
0.0

9
0.0

9
0.0

9
0.8

1
0.8

1
0.8

1
0.8

1
v/c

 R
ati

o
0.2

3
0.2

6
0.0

3
0.1

3
0.4

8
0.0

1
0.7

4
Co

ntr
ol 

De
lay

41
.7

15
.0

30
.3

4.1
5.3

4.2
8.9

Qu
eu

e D
ela

y
0.0

0.0
0.0

0.0
0.0

0.0
0.0

To
tal

 D
ela

y
41

.7
15

.0
30

.3
4.1

5.3
4.2

8.9
LO

S
D

B
C

A
A

A
A

Ap
pr

oa
ch

 D
ela

y
25

.5
30

.3
5.3

8.9
Ap

pr
oa

ch
 LO

S
C

C
A

A

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 90
Ac

tua
ted

 C
yc

le 
Le

ng
th:

 90
Of

fse
t: 0

 (0
%

), 
Re

fer
en

ce
d t

o p
ha

se
 2:

NB
SB

 an
d 6

:, S
tar

t o
f G

re
en

Na
tur

al 
Cy

cle
: 8

0
Co

ntr
ol 

Ty
pe

: A
ctu

ate
d-

Co
or

din
ate

d
Ma

xim
um

 v/
c R

ati
o: 

0.7
4

Int
er

se
cti

on
 S

ign
al 

De
lay

: 8
.3

Int
er

se
cti

on
 LO

S:
 A

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 7

6.8
%

IC
U 

Le
ve

l o
f S

er
vic

e D
An

aly
sis

 P
er

iod
 (m

in)
 15

Sp
lits

 an
d P

ha
se

s: 
    

3: 
Bo

wm
an

vil
le 

Av
en

ue
 &

 H
ar

tw
ell

 A
ve

nu
e/E

xis
tin

g C
on

do
 A

cc
es

s



H
C

M
 S

ig
na

liz
ed

 In
te

rs
ec

tio
n 

C
ap

ac
ity

 A
na

ly
si

s
<

T
ot

al
>

 2
02

4 
W

ee
kd

ay
 A

M
 P

ea
k 

H
ou

r
3:

 B
ow

m
an

vi
lle

 A
ve

nu
e 

&
 H

ar
tw

el
l A

ve
nu

e/
E

xi
st

in
g 

C
on

do
 A

cc
es

s
03

-1
4-

20
22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 6

Mo
ve

me
nt

EB
L

EB
T

EB
R

W
BL

W
BT

W
BR

NB
L

NB
T

NB
R

SB
L

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
vp

h)
21

0
36

1
1

2
30

51
2

0
4

87
2

26
Fu

tur
e V

olu
me

 (v
ph

)
21

0
36

1
1

2
30

51
2

0
4

87
2

26
Ide

al 
Flo

w 
(vp

hp
l)

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

To
tal

 Lo
st 

tim
e (

s)
6.3

6.3
6.3

6.6
6.6

6.6
6.6

La
ne

 U
til.

 F
ac

tor
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
Fr

pb
, p

ed
/bi

ke
s

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

Flp
b, 

pe
d/b

ike
s

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

0.9
9

1.0
0

Fr
t

1.0
0

0.8
5

0.9
3

1.0
0

1.0
0

1.0
0

0.9
9

Flt
 P

ro
tec

ted
0.9

5
1.0

0
0.9

9
0.9

5
1.0

0
0.9

5
1.0

0
Sa

td.
 F

low
 (p

ro
t)

18
25

15
41

17
69

16
44

15
75

18
13

16
16

Flt
 P

er
mi

tte
d

0.7
6

1.0
0

0.9
1

0.2
4

1.0
0

0.4
1

1.0
0

Sa
td.

 F
low

 (p
er

m)
14

51
15

41
16

22
41

7
15

75
78

6
16

16
Pe

ak
-h

ou
r f

ac
tor

, P
HF

0.6
8

0.9
2

0.7
5

0.8
2

0.8
2

0.8
2

0.6
8

0.8
4

0.9
2

0.9
2

0.9
5

0.6
0

Ad
j. F

low
 (v

ph
)

31
0

48
1

1
2

44
61

0
0

4
91

8
43

RT
OR

 R
ed

uc
tio

n (
vp

h)
0

0
44

0
2

0
0

0
0

0
1

0
La

ne
 G

ro
up

 F
low

 (v
ph

)
0

31
4

0
2

0
44

61
0

0
4

96
0

0
Co

nfl
. P

ed
s. 

(#
/hr

)
1

5
5

1
He

av
y V

eh
icl

es
 (%

)
0%

0%
6%

0%
0%

0%
11

%
22

%
0%

0%
18

%
17

%
Tu

rn
 T

yp
e

Pe
rm

NA
Pe

rm
Pe

rm
NA

Pe
rm

NA
Pe

rm
NA

Pr
ote

cte
d P

ha
se

s
4

4
2

2
Pe

rm
itte

d P
ha

se
s

4
4

4
2

2
Ac

tua
ted

 G
re

en
, G

 (s
)

6.9
6.9

6.9
70

.2
70

.2
70

.2
70

.2
Ef

fec
tiv

e G
re

en
, g

 (s
)

6.9
6.9

6.9
70

.2
70

.2
70

.2
70

.2
Ac

tua
ted

 g/
C 

Ra
tio

0.0
8

0.0
8

0.0
8

0.7
8

0.7
8

0.7
8

0.7
8

Cl
ea

ra
nc

e T
im

e (
s)

6.3
6.3

6.3
6.6

6.6
6.6

6.6
Ve

hic
le 

Ex
ten

sio
n (

s)
3.0

3.0
3.0

3.0
3.0

3.0
3.0

La
ne

 G
rp

 C
ap

 (v
ph

)
11

1
11

8
12

4
32

5
12

28
61

3
12

60
v/s

 R
ati

o P
ro

t
0.3

9
c0

.59
v/s

 R
ati

o P
er

m
c0

.02
0.0

0
0.0

0
0.1

1
0.0

1
v/c

 R
ati

o
0.2

8
0.0

3
0.0

2
0.1

4
0.5

0
0.0

1
0.7

6
Un

ifo
rm

 D
ela

y, 
d1

39
.2

38
.5

38
.4

2.4
3.6

2.2
5.4

Pr
og

re
ss

ion
 F

ac
tor

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.4
8

1.0
9

Inc
re

me
nta

l D
ela

y, 
d2

1.4
0.1

0.1
0.9

1.4
0.0

2.0
De

lay
 (s

)
40

.6
38

.6
38

.5
3.3

5.0
3.3

7.8
Le

ve
l o

f S
er

vic
e

D
D

D
A

A
A

A
Ap

pr
oa

ch
 D

ela
y (

s)
39

.4
38

.5
4.9

7.8
Ap

pr
oa

ch
 LO

S
D

D
A

A

Int
er

se
cti

on
 S

um
ma

ry
HC

M 
20

00
 C

on
tro

l D
ela

y
8.2

HC
M 

20
00

 Le
ve

l o
f S

er
vic

e
A

HC
M 

20
00

 V
olu

me
 to

 C
ap

ac
ity

 ra
tio

0.7
2

Ac
tua

ted
 C

yc
le 

Le
ng

th 
(s)

 
90

.0
Su

m 
of 

los
t ti

me
 (s

)
12

.9
Int

er
se

cti
on

 C
ap

ac
ity

 U
tili

za
tio

n
76

.8%
IC

U 
Le

ve
l o

f S
er

vic
e

D
An

aly
sis

 P
er

iod
 (m

in)
15

c  
  C

riti
ca

l L
an

e G
ro

up

H
C

M
 U

ns
ig

na
liz

ed
 In

te
rs

ec
tio

n 
C

ap
ac

ity
 A

na
ly

si
s

<
T

ot
al

>
 2

02
4 

W
ee

kd
ay

 A
M

 P
ea

k 
H

ou
r

4:
 B

on
ny

ca
st

le
 D

riv
e 

&
 A

sp
en

 S
pr

in
gs

 D
riv

e
03

-1
4-

20
22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 7

Mo
ve

me
nt

EB
T

EB
R

W
BL

W
BT

NB
L

NB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

20
8

22
14

22
2

41
28

Fu
tur

e V
olu

me
 (V

eh
/h)

20
8

22
14

22
2

41
28

Si
gn

 C
on

tro
l

Fr
ee

Fr
ee

St
op

Gr
ad

e
0%

0%
0%

Pe
ak

 H
ou

r F
ac

tor
0.9

3
0.9

3
0.9

3
0.9

3
0.9

3
0.9

3
Ho

ur
ly 

flo
w 

ra
te 

(vp
h)

22
4

24
15

23
9

44
30

Pe
de

str
ian

s
2

La
ne

 W
idt

h (
m)

3.7
W

alk
ing

 S
pe

ed
 (m

/s)
1.1

Pe
rce

nt 
Bl

oc
ka

ge
0

Ri
gh

t tu
rn

 fla
re

 (v
eh

)
Me

dia
n t

yp
e

No
ne

No
ne

Me
dia

n s
tor

ag
e v

eh
)

Up
str

ea
m 

sig
na

l (m
)

16
0

pX
, p

lat
oo

n u
nb

loc
ke

d
vC

, c
on

flic
tin

g v
olu

me
25

0
50

7
23

8
vC

1, 
sta

ge
 1 

co
nf 

vo
l

vC
2, 

sta
ge

 2 
co

nf 
vo

l
vC

u, 
un

blo
ck

ed
 vo

l
25

0
50

7
23

8
tC

, s
ing

le 
(s)

4.1
6.4

6.2
tC

, 2
 st

ag
e (

s)
tF

 (s
)

2.2
3.5

3.3
p0

 qu
eu

e f
re

e %
99

92
96

cM
 ca

pa
cit

y (
ve

h/h
)

13
25

52
2

80
4

Di
re

cti
on

, L
an

e #
EB

 1
W

B 
1

NB
 1

Vo
lum

e T
ota

l
24

8
25

4
74

Vo
lum

e L
eft

0
15

44
Vo

lum
e R

igh
t

24
0

30
cS

H
17

00
13

25
60

9
Vo

lum
e t

o C
ap

ac
ity

0.1
5

0.0
1

0.1
2

Qu
eu

e L
en

gth
 95

th 
(m

)
0.0

0.3
3.1

Co
ntr

ol 
De

lay
 (s

)
0.0

0.6
11

.7
La

ne
 LO

S
A

B
Ap

pr
oa

ch
 D

ela
y (

s)
0.0

0.6
11

.7
Ap

pr
oa

ch
 LO

S
B

Int
er

se
cti

on
 S

um
ma

ry
Av

er
ag

e D
ela

y 
1.8

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 

33
.8%

IC
U 

Le
ve

l o
f S

er
vic

e 
A

An
aly

sis
 P

er
iod

 (m
in)

15



H
C

M
 U

ns
ig

na
liz

ed
 In

te
rs

ec
tio

n 
C

ap
ac

ity
 A

na
ly

si
s

<
T

ot
al

>
 2

02
4 

W
ee

kd
ay

 A
M

 P
ea

k 
H

ou
r

5:
 F

ry
 C

re
sc

en
t (

E
as

t)
 &

 A
sp

en
 S

pr
in

gs
 D

riv
e

03
-1

4-
20

22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 8

Mo
ve

me
nt

EB
T

EB
R

W
BL

W
BT

NB
L

NB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

22
3

3
4

25
9

11
8

Fu
tur

e V
olu

me
 (V

eh
/h)

22
3

3
4

25
9

11
8

Si
gn

 C
on

tro
l

Fr
ee

Fr
ee

St
op

Gr
ad

e
0%

0%
0%

Pe
ak

 H
ou

r F
ac

tor
0.9

2
0.9

2
0.9

2
0.9

2
0.9

2
0.9

2
Ho

ur
ly 

flo
w 

ra
te 

(vp
h)

24
2

3
4

28
2

12
9

Pe
de

str
ian

s
2

4
La

ne
 W

idt
h (

m)
3.7

3.7
W

alk
ing

 S
pe

ed
 (m

/s)
1.1

1.1
Pe

rce
nt 

Bl
oc

ka
ge

0
0

Ri
gh

t tu
rn

 fla
re

 (v
eh

)
Me

dia
n t

yp
e

No
ne

No
ne

Me
dia

n s
tor

ag
e v

eh
)

Up
str

ea
m 

sig
na

l (m
)

24
5

pX
, p

lat
oo

n u
nb

loc
ke

d
vC

, c
on

flic
tin

g v
olu

me
24

9
53

8
25

0
vC

1, 
sta

ge
 1 

co
nf 

vo
l

vC
2, 

sta
ge

 2 
co

nf 
vo

l
vC

u, 
un

blo
ck

ed
 vo

l
24

9
53

8
25

0
tC

, s
ing

le 
(s)

4.1
6.4

6.2
tC

, 2
 st

ag
e (

s)
tF

 (s
)

2.2
3.5

3.3
p0

 qu
eu

e f
re

e %
10

0
98

99
cM

 ca
pa

cit
y (

ve
h/h

)
13

23
50

4
78

9

Di
re

cti
on

, L
an

e #
EB

 1
W

B 
1

NB
 1

Vo
lum

e T
ota

l
24

5
28

6
21

Vo
lum

e L
eft

0
4

12
Vo

lum
e R

igh
t

3
0

9
cS

H
17

00
13

23
59

7
Vo

lum
e t

o C
ap

ac
ity

0.1
4

0.0
0

0.0
4

Qu
eu

e L
en

gth
 95

th 
(m

)
0.0

0.1
0.8

Co
ntr

ol 
De

lay
 (s

)
0.0

0.1
11

.3
La

ne
 LO

S
A

B
Ap

pr
oa

ch
 D

ela
y (

s)
0.0

0.1
11

.3
Ap

pr
oa

ch
 LO

S
B

Int
er

se
cti

on
 S

um
ma

ry
Av

er
ag

e D
ela

y 
0.5

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 

27
.5%

IC
U 

Le
ve

l o
f S

er
vic

e 
A

An
aly

sis
 P

er
iod

 (m
in)

15

H
C

M
 U

ns
ig

na
liz

ed
 In

te
rs

ec
tio

n 
C

ap
ac

ity
 A

na
ly

si
s

<
T

ot
al

>
 2

02
4 

W
ee

kd
ay

 A
M

 P
ea

k 
H

ou
r

6:
 F

ry
 C

re
sc

en
t (

W
es

t)
/E

xi
st

in
g 

C
on

do
 A

cc
es

s 
&

 A
sp

en
 S

pr
in

gs
 D

riv
e

03
-1

4-
20

22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 9

Mo
ve

me
nt

EB
L

EB
T

EB
R

W
BL

W
BT

W
BR

NB
L

NB
T

NB
R

SB
L

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

12
19

7
1

4
25

5
10

4
0

9
20

0
21

Fu
tur

e V
olu

me
 (V

eh
/h)

12
19

7
1

4
25

5
10

4
0

9
20

0
21

Si
gn

 C
on

tro
l

Fr
ee

Fr
ee

St
op

St
op

Gr
ad

e
0%

0%
0%

0%
Pe

ak
 H

ou
r F

ac
tor

0.9
1

0.9
1

0.9
1

0.9
1

0.9
1

0.9
1

0.9
1

0.9
1

0.9
1

0.9
1

0.9
1

0.9
1

Ho
ur

ly 
flo

w 
ra

te 
(vp

h)
13

21
6

1
4

28
0

11
4

0
10

22
0

23
Pe

de
str

ian
s

3
8

La
ne

 W
idt

h (
m)

3.7
3.7

W
alk

ing
 S

pe
ed

 (m
/s)

1.1
1.1

Pe
rce

nt 
Bl

oc
ka

ge
0

1
Ri

gh
t tu

rn
 fla

re
 (v

eh
)

Me
dia

n t
yp

e
No

ne
No

ne
Me

dia
n s

tor
ag

e v
eh

)
Up

str
ea

m 
sig

na
l (m

)
32

3
pX

, p
lat

oo
n u

nb
loc

ke
d

vC
, c

on
flic

tin
g v

olu
me

29
9

22
0

56
2

55
2

22
0

55
4

54
8

29
4

vC
1, 

sta
ge

 1 
co

nf 
vo

l
vC

2, 
sta

ge
 2 

co
nf 

vo
l

vC
u, 

un
blo

ck
ed

 vo
l

29
9

22
0

56
2

55
2

22
0

55
4

54
8

29
4

tC
, s

ing
le 

(s)
4.1

4.1
7.1

6.5
6.2

7.1
6.5

6.2
tC

, 2
 st

ag
e (

s)
tF

 (s
)

2.2
2.2

3.5
4.0

3.3
3.5

4.0
3.3

p0
 qu

eu
e f

re
e %

99
10

0
99

10
0

99
95

10
0

97
cM

 ca
pa

cit
y (

ve
h/h

)
12

64
13

57
41

8
43

4
82

3
42

9
43

6
74

5

Di
re

cti
on

, L
an

e #
EB

 1
W

B 
1

NB
 1

SB
 1

Vo
lum

e T
ota

l
23

0
29

5
14

45
Vo

lum
e L

eft
13

4
4

22
Vo

lum
e R

igh
t

1
11

10
23

cS
H

12
64

13
57

64
5

54
8

Vo
lum

e t
o C

ap
ac

ity
0.0

1
0.0

0
0.0

2
0.0

8
Qu

eu
e L

en
gth

 95
th 

(m
)

0.2
0.1

0.5
2.0

Co
ntr

ol 
De

lay
 (s

)
0.5

0.1
10

.7
12

.2
La

ne
 LO

S
A

A
B

B
Ap

pr
oa

ch
 D

ela
y (

s)
0.5

0.1
10

.7
12

.2
Ap

pr
oa

ch
 LO

S
B

B

Int
er

se
cti

on
 S

um
ma

ry
Av

er
ag

e D
ela

y 
1.5

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 

27
.9%

IC
U 

Le
ve

l o
f S

er
vic

e 
A

An
aly

sis
 P

er
iod

 (m
in)

15



H
C

M
 U

ns
ig

na
liz

ed
 In

te
rs

ec
tio

n 
C

ap
ac

ity
 A

na
ly

si
s

<
T

ot
al

>
 2

02
4 

W
ee

kd
ay

 A
M

 P
ea

k 
H

ou
r

7:
 A

sp
en

 S
pr

in
gs

 D
riv

e 
&

 1
0 

A
sp

en
 S

pr
in

gs
 D

riv
e 

A
cc

es
s

03
-1

4-
20

22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 10

Mo
ve

me
nt

EB
L

EB
T

W
BT

W
BR

SB
L

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

10
22

6
19

9
43

81
37

Fu
tur

e V
olu

me
 (V

eh
/h)

10
22

6
19

9
43

81
37

Si
gn

 C
on

tro
l

Fr
ee

Fr
ee

St
op

Gr
ad

e
0%

0%
0%

Pe
ak

 H
ou

r F
ac

tor
0.9

2
0.9

2
0.9

2
0.9

2
0.9

2
0.9

2
Ho

ur
ly 

flo
w 

ra
te 

(vp
h)

11
24

6
21

6
47

88
40

Pe
de

str
ian

s
La

ne
 W

idt
h (

m)
W

alk
ing

 S
pe

ed
 (m

/s)
Pe

rce
nt 

Bl
oc

ka
ge

Ri
gh

t tu
rn

 fla
re

 (v
eh

)
Me

dia
n t

yp
e

No
ne

No
ne

Me
dia

n s
tor

ag
e v

eh
)

Up
str

ea
m 

sig
na

l (m
)

79
pX

, p
lat

oo
n u

nb
loc

ke
d

vC
, c

on
flic

tin
g v

olu
me

26
3

50
8

24
0

vC
1, 

sta
ge

 1 
co

nf 
vo

l
vC

2, 
sta

ge
 2 

co
nf 

vo
l

vC
u, 

un
blo

ck
ed

 vo
l

26
3

50
8

24
0

tC
, s

ing
le 

(s)
4.1

6.4
6.2

tC
, 2

 st
ag

e (
s)

tF
 (s

)
2.2

3.5
3.3

p0
 qu

eu
e f

re
e %

99
83

95
cM

 ca
pa

cit
y (

ve
h/h

)
13

01
52

1
79

9

Di
re

cti
on

, L
an

e #
EB

 1
W

B 
1

SB
 1

Vo
lum

e T
ota

l
25

7
26

3
12

8
Vo

lum
e L

eft
11

0
88

Vo
lum

e R
igh

t
0

47
40

cS
H

13
01

17
00

58
4

Vo
lum

e t
o C

ap
ac

ity
0.0

1
0.1

5
0.2

2
Qu

eu
e L

en
gth

 95
th 

(m
)

0.2
0.0

6.3
Co

ntr
ol 

De
lay

 (s
)

0.4
0.0

12
.9

La
ne

 LO
S

A
B

Ap
pr

oa
ch

 D
ela

y (
s)

0.4
0.0

12
.9

Ap
pr

oa
ch

 LO
S

B

Int
er

se
cti

on
 S

um
ma

ry
Av

er
ag

e D
ela

y 
2.7

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 

33
.4%

IC
U 

Le
ve

l o
f S

er
vic

e 
A

An
aly

sis
 P

er
iod

 (m
in)

15

H
C

M
 U

ns
ig

na
liz

ed
 In

te
rs

ec
tio

n 
C

ap
ac

ity
 A

na
ly

si
s

<
T

ot
al

>
 2

02
4 

W
ee

kd
ay

 A
M

 P
ea

k 
H

ou
r

8:
 B

ow
m

an
vi

lle
 A

ve
nu

e 
&

 S
ha

re
d 

S
ite

/M
et

ro
lin

x 
La

ne
w

ay
03

-1
4-

20
22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 11

Mo
ve

me
nt

EB
L

EB
R

NB
L

NB
T

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

0
29

0
62

4
92

7
0

Fu
tur

e V
olu

me
 (V

eh
/h)

0
29

0
62

4
92

7
0

Si
gn

 C
on

tro
l

St
op

Fr
ee

Fr
ee

Gr
ad

e
0%

0%
0%

Pe
ak

 H
ou

r F
ac

tor
0.9

2
0.9

2
0.9

2
0.9

2
0.9

2
0.9

2
Ho

ur
ly 

flo
w 

ra
te 

(vp
h)

0
32

0
67

8
10

08
0

Pe
de

str
ian

s
La

ne
 W

idt
h (

m)
W

alk
ing

 S
pe

ed
 (m

/s)
Pe

rce
nt 

Bl
oc

ka
ge

Ri
gh

t tu
rn

 fla
re

 (v
eh

)
Me

dia
n t

yp
e

No
ne

No
ne

Me
dia

n s
tor

ag
e v

eh
)

Up
str

ea
m 

sig
na

l (m
)

11
7

37
9

pX
, p

lat
oo

n u
nb

loc
ke

d
0.7

8
0.7

2
0.7

2
vC

, c
on

flic
tin

g v
olu

me
16

86
10

08
10

08
vC

1, 
sta

ge
 1 

co
nf 

vo
l

vC
2, 

sta
ge

 2 
co

nf 
vo

l
vC

u, 
un

blo
ck

ed
 vo

l
13

66
81

3
81

3
tC

, s
ing

le 
(s)

6.4
6.2

4.1
tC

, 2
 st

ag
e (

s)
tF

 (s
)

3.5
3.3

2.2
p0

 qu
eu

e f
re

e %
10

0
88

10
0

cM
 ca

pa
cit

y (
ve

h/h
)

12
7

27
1

58
3

Di
re

cti
on

, L
an

e #
EB

 1
NB

 1
SB

 1
Vo

lum
e T

ota
l

32
67

8
10

08
Vo

lum
e L

eft
0

0
0

Vo
lum

e R
igh

t
32

0
0

cS
H

27
1

17
00

17
00

Vo
lum

e t
o C

ap
ac

ity
0.1

2
0.4

0
0.5

9
Qu

eu
e L

en
gth

 95
th 

(m
)

3.0
0.0

0.0
Co

ntr
ol 

De
lay

 (s
)

20
.1

0.0
0.0

La
ne

 LO
S

C
Ap

pr
oa

ch
 D

ela
y (

s)
20

.1
0.0

0.0
Ap

pr
oa

ch
 LO

S
C

Int
er

se
cti

on
 S

um
ma

ry
Av

er
ag

e D
ela

y 
0.4

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 

58
.8%

IC
U 

Le
ve

l o
f S

er
vic

e 
B

An
aly

sis
 P

er
iod

 (m
in)

15



T
im

in
gs

<
B

ac
kg

ro
un

d>
 2

02
9 

W
ee

kd
ay

 A
M

 P
ea

k 
H

ou
r

1:
 B

ow
m

an
vi

lle
 A

ve
nu

e 
&

 H
ig

hw
ay

 2
03

-1
4-

20
22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 1

La
ne

 G
ro

up
EB

L
EB

T
EB

R
W

BL
W

BT
W

BR
NB

L
NB

T
NB

R
SB

L
SB

T
SB

R
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

17
6

74
0

26
3

25
0

88
5

73
22

7
30

6
11

1
37

55
4

29
8

Fu
tur

e V
olu

me
 (v

ph
)

17
6

74
0

26
3

25
0

88
5

73
22

7
30

6
11

1
37

55
4

29
8

Tu
rn

 T
yp

e
pm

+p
t

NA
Pe

rm
pm

+p
t

NA
Pe

rm
pm

+p
t

NA
Pe

rm
Pe

rm
NA

Pe
rm

Pr
ote

cte
d P

ha
se

s
5

2
1

6
3

8
4

Pe
rm

itte
d P

ha
se

s
2

2
6

6
8

8
4

4
De

tec
tor

 P
ha

se
5

2
2

1
6

6
3

8
8

4
4

4
Sw

itc
h P

ha
se

Mi
nim

um
 In

itia
l (s

)
5.0

20
.0

20
.0

5.0
20

.0
20

.0
5.0

12
.0

12
.0

12
.0

12
.0

12
.0

Mi
nim

um
 S

pli
t (

s)
9.0

28
.2

28
.2

9.0
28

.2
28

.2
9.0

26
.0

26
.0

30
.5

30
.5

30
.5

To
tal

 S
pli

t (
s)

13
.0

29
.0

29
.0

18
.0

34
.0

34
.0

12
.5

43
.0

43
.0

30
.5

30
.5

30
.5

To
tal

 S
pli

t (
%

)
14

.4%
32

.2%
32

.2%
20

.0%
37

.8%
37

.8%
13

.9%
47

.8%
47

.8%
33

.9%
33

.9%
33

.9%
Ye

llo
w 

Tim
e (

s)
3.0

4.3
4.3

3.0
4.3

4.3
3.0

4.9
4.9

4.9
4.9

4.9
Al

l-R
ed

 T
im

e (
s)

0.0
1.9

1.9
0.0

1.9
1.9

0.0
1.6

1.6
1.6

1.6
1.6

Lo
st 

Tim
e A

dju
st 

(s)
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
To

tal
 Lo

st 
Tim

e (
s)

3.0
6.2

6.2
3.0

6.2
6.2

3.0
6.5

6.5
6.5

6.5
6.5

Le
ad

/La
g

Le
ad

La
g

La
g

Le
ad

La
g

La
g

Le
ad

La
g

La
g

La
g

Le
ad

-L
ag

 O
pti

mi
ze

?
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Re

ca
ll M

od
e

No
ne

C-
Ma

x
C-

Ma
x

No
ne

No
ne

No
ne

No
ne

No
ne

No
ne

No
ne

No
ne

No
ne

Ac
t E

ffc
t G

re
en

 (s
)

38
.1

24
.5

24
.5

45
.6

29
.1

29
.1

38
.4

34
.9

34
.9

22
.4

22
.4

22
.4

Ac
tua

ted
 g/

C 
Ra

tio
0.4

2
0.2

7
0.2

7
0.5

1
0.3

2
0.3

2
0.4

3
0.3

9
0.3

9
0.2

5
0.2

5
0.2

5
v/c

 R
ati

o
0.8

4
0.9

4
0.6

0
0.9

0
0.9

5
0.1

9
0.8

1
0.3

6
0.2

2
0.2

6
0.7

7
0.6

1
Co

ntr
ol 

De
lay

47
.5

53
.0

10
.9

50
.5

49
.8

4.0
37

.7
16

.5
2.6

30
.2

38
.9

10
.6

Qu
eu

e D
ela

y
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
To

tal
 D

ela
y

47
.5

53
.0

10
.9

50
.5

49
.8

4.0
37

.7
16

.5
2.6

30
.2

38
.9

10
.6

LO
S

D
D

B
D

D
A

D
B

A
C

D
B

Ap
pr

oa
ch

 D
ela

y
41

.4
46

.9
20

.3
28

.4
Ap

pr
oa

ch
 LO

S
D

D
C

C

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 90
Ac

tua
ted

 C
yc

le 
Le

ng
th:

 90
Of

fse
t: 0

 (0
%

), 
Re

fer
en

ce
d t

o p
ha

se
 2:

EB
TL

, S
tar

t o
f G

re
en

Na
tur

al 
Cy

cle
: 9

0
Co

ntr
ol 

Ty
pe

: A
ctu

ate
d-

Co
or

din
ate

d
Ma

xim
um

 v/
c R

ati
o: 

0.9
5

Int
er

se
cti

on
 S

ign
al 

De
lay

: 3
6.5

Int
er

se
cti

on
 LO

S:
 D

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 7

9.4
%

IC
U 

Le
ve

l o
f S

er
vic

e D
An

aly
sis

 P
er

iod
 (m

in)
 15

Sp
lits

 an
d P

ha
se

s: 
    

1: 
Bo

wm
an

vil
le 

Av
en

ue
 &

 H
igh

wa
y 2

H
C

M
 S

ig
na

liz
ed

 In
te

rs
ec

tio
n 

C
ap

ac
ity

 A
na

ly
si

s
<

B
ac

kg
ro

un
d>

 2
02

9 
W

ee
kd

ay
 A

M
 P

ea
k 

H
ou

r
1:

 B
ow

m
an

vi
lle

 A
ve

nu
e 

&
 H

ig
hw

ay
 2

03
-1

4-
20

22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 2

Mo
ve

me
nt

EB
L

EB
T

EB
R

W
BL

W
BT

W
BR

NB
L

NB
T

NB
R

SB
L

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
vp

h)
17

6
74

0
26

3
25

0
88

5
73

22
7

30
6

11
1

37
55

4
29

8
Fu

tur
e V

olu
me

 (v
ph

)
17

6
74

0
26

3
25

0
88

5
73

22
7

30
6

11
1

37
55

4
29

8
Ide

al 
Flo

w 
(vp

hp
l)

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

To
tal

 Lo
st 

tim
e (

s)
3.0

6.2
6.2

3.0
6.2

6.2
3.0

6.5
6.5

6.5
6.5

6.5
La

ne
 U

til.
 F

ac
tor

1.0
0

0.9
5

1.0
0

1.0
0

0.9
5

1.0
0

1.0
0

0.9
5

1.0
0

1.0
0

0.9
5

1.0
0

Fr
pb

, p
ed

/bi
ke

s
1.0

0
1.0

0
0.9

7
1.0

0
1.0

0
0.9

8
1.0

0
1.0

0
0.9

8
1.0

0
1.0

0
0.9

7
Flp

b, 
pe

d/b
ike

s
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
Fr

t
1.0

0
1.0

0
0.8

5
1.0

0
1.0

0
0.8

5
1.0

0
1.0

0
0.8

5
1.0

0
1.0

0
0.8

5
Flt

 P
ro

tec
ted

0.9
5

1.0
0

1.0
0

0.9
5

1.0
0

1.0
0

0.9
5

1.0
0

1.0
0

0.9
5

1.0
0

1.0
0

Sa
td.

 F
low

 (p
ro

t)
15

87
31

47
13

44
15

87
31

74
12

66
15

44
29

68
14

74
14

45
30

42
13

60
Flt

 P
er

mi
tte

d
0.1

6
1.0

0
1.0

0
0.1

5
1.0

0
1.0

0
0.2

6
1.0

0
1.0

0
0.5

1
1.0

0
1.0

0
Sa

td.
 F

low
 (p

er
m)

27
3

31
47

13
44

24
3

31
74

12
66

41
5

29
68

14
74

77
5

30
42

13
60

Pe
ak

-h
ou

r f
ac

tor
, P

HF
0.7

9
0.9

2
0.7

5
0.8

1
0.9

1
0.7

9
0.9

5
0.7

4
0.7

5
0.7

5
0.9

5
0.8

6
Ad

j. F
low

 (v
ph

)
22

3
80

4
35

1
30

9
97

3
92

23
9

41
4

14
8

49
58

3
34

7
RT

OR
 R

ed
uc

tio
n (

vp
h)

0
0

21
7

0
0

62
0

0
91

0
0

22
7

La
ne

 G
ro

up
 F

low
 (v

ph
)

22
3

80
4

13
4

30
9

97
3

30
23

9
41

4
57

49
58

3
12

0
Co

nfl
. P

ed
s. 

(#
/hr

)
2

10
10

2
15

3
3

15
He

av
y V

eh
icl

es
 (%

)
15

%
16

%
18

%
15

%
15

%
27

%
18

%
23

%
9%

26
%

20
%

16
%

Tu
rn

 T
yp

e
pm

+p
t

NA
Pe

rm
pm

+p
t

NA
Pe

rm
pm

+p
t

NA
Pe

rm
Pe

rm
NA

Pe
rm

Pr
ote

cte
d P

ha
se

s
5

2
1

6
3

8
4

Pe
rm

itte
d P

ha
se

s
2

2
6

6
8

8
4

4
Ac

tua
ted

 G
re

en
, G

 (s
)

34
.8

24
.5

24
.5

42
.4

29
.1

29
.1

34
.9

34
.9

34
.9

22
.4

22
.4

22
.4

Ef
fec

tiv
e G

re
en

, g
 (s

)
34

.8
24

.5
24

.5
42

.4
29

.1
29

.1
34

.9
34

.9
34

.9
22

.4
22

.4
22

.4
Ac

tua
ted

 g/
C 

Ra
tio

0.3
9

0.2
7

0.2
7

0.4
7

0.3
2

0.3
2

0.3
9

0.3
9

0.3
9

0.2
5

0.2
5

0.2
5

Cl
ea

ra
nc

e T
im

e (
s)

3.0
6.2

6.2
3.0

6.2
6.2

3.0
6.5

6.5
6.5

6.5
6.5

Ve
hic

le 
Ex

ten
sio

n (
s)

3.0
3.0

3.0
3.0

3.0
3.0

3.0
3.0

3.0
3.0

3.0
3.0

La
ne

 G
rp

 C
ap

 (v
ph

)
25

5
85

6
36

5
33

6
10

26
40

9
28

0
11

50
57

1
19

2
75

7
33

8
v/s

 R
ati

o P
ro

t
0.1

0
0.2

6
c0

.15
c0

.31
c0

.09
0.1

4
0.1

9
v/s

 R
ati

o P
er

m
0.2

4
0.1

0
0.2

8
0.0

2
c0

.24
0.0

4
0.0

6
0.0

9
v/c

 R
ati

o
0.8

7
0.9

4
0.3

7
0.9

2
0.9

5
0.0

7
0.8

5
0.3

6
0.1

0
0.2

6
0.7

7
0.3

6
Un

ifo
rm

 D
ela

y, 
d1

21
.3

32
.0

26
.5

22
.5

29
.7

21
.1

21
.4

19
.6

17
.6

27
.1

31
.4

27
.9

Pr
og

re
ss

ion
 F

ac
tor

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

0.8
3

0.8
1

0.5
8

1.0
0

1.0
0

1.0
0

Inc
re

me
nta

l D
ela

y, 
d2

26
.5

19
.1

2.8
29

.1
16

.9
0.1

21
.0

0.2
0.1

0.7
4.9

0.6
De

lay
 (s

)
47

.8
51

.2
29

.3
51

.6
46

.6
21

.2
38

.9
16

.0
10

.2
27

.8
36

.3
28

.5
Le

ve
l o

f S
er

vic
e

D
D

C
D

D
C

D
B

B
C

D
C

Ap
pr

oa
ch

 D
ela

y (
s)

45
.0

46
.0

21
.8

33
.1

Ap
pr

oa
ch

 LO
S

D
D

C
C

Int
er

se
cti

on
 S

um
ma

ry
HC

M 
20

00
 C

on
tro

l D
ela

y
38

.6
HC

M 
20

00
 Le

ve
l o

f S
er

vic
e

D
HC

M 
20

00
 V

olu
me

 to
 C

ap
ac

ity
 ra

tio
0.9

6
Ac

tua
ted

 C
yc

le 
Le

ng
th 

(s)
 

90
.0

Su
m 

of 
los

t ti
me

 (s
)

18
.7

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n

79
.4%

IC
U 

Le
ve

l o
f S

er
vic

e
D

An
aly

sis
 P

er
iod

 (m
in)

15
c  

  C
riti

ca
l L

an
e G

ro
up



T
im

in
gs

<
B

ac
kg

ro
un

d>
 2

02
9 

W
ee

kd
ay

 A
M

 P
ea

k 
H

ou
r

2:
 B

ow
m

an
vi

lle
 A

ve
nu

e 
&

 A
sp

en
 S

pr
in

gs
 D

riv
e

03
-1

4-
20

22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 3

La
ne

 G
ro

up
EB

L
EB

R
NB

L
NB

T
SB

T
SB

R
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

14
8

10
5

99
49

5
92

7
12

1
Fu

tur
e V

olu
me

 (v
ph

)
14

8
10

5
99

49
5

92
7

12
1

Tu
rn

 T
yp

e
Pr

ot
Pe

rm
Pe

rm
NA

NA
Pe

rm
Pr

ote
cte

d P
ha

se
s

4
2

6
Pe

rm
itte

d P
ha

se
s

4
2

6
De

tec
tor

 P
ha

se
4

4
2

2
6

6
Sw

itc
h P

ha
se

Mi
nim

um
 In

itia
l (s

)
8.0

8.0
20

.0
20

.0
20

.0
20

.0
Mi

nim
um

 S
pli

t (
s)

24
.0

24
.0

27
.0

27
.0

27
.0

27
.0

To
tal

 S
pli

t (
s)

29
.7

29
.7

60
.3

60
.3

60
.3

60
.3

To
tal

 S
pli

t (
%

)
33

.0%
33

.0%
67

.0%
67

.0%
67

.0%
67

.0%
Ye

llo
w 

Tim
e (

s)
3.3

3.3
4.2

4.2
4.2

4.2
Al

l-R
ed

 T
im

e (
s)

2.6
2.6

2.1
2.1

2.1
2.1

Lo
st 

Tim
e A

dju
st 

(s)
0.0

0.0
0.0

0.0
0.0

0.0
To

tal
 Lo

st 
Tim

e (
s)

5.9
5.9

6.3
6.3

6.3
6.3

Le
ad

/La
g

Le
ad

-L
ag

 O
pti

mi
ze

?
Re

ca
ll M

od
e

No
ne

No
ne

C-
Ma

x
C-

Ma
x

C-
Ma

x
C-

Ma
x

Ac
t E

ffc
t G

re
en

 (s
)

15
.7

15
.7

62
.1

62
.1

62
.1

62
.1

Ac
tua

ted
 g/

C 
Ra

tio
0.1

7
0.1

7
0.6

9
0.6

9
0.6

9
0.6

9
v/c

 R
ati

o
0.6

7
0.4

5
0.3

8
0.2

7
0.4

7
0.1

7
Co

ntr
ol 

De
lay

45
.2

14
.2

9.2
5.0

4.8
0.7

Qu
eu

e D
ela

y
0.0

0.0
0.0

0.0
0.0

0.0
To

tal
 D

ela
y

45
.2

14
.2

9.2
5.0

4.8
0.7

LO
S

D
B

A
A

A
A

Ap
pr

oa
ch

 D
ela

y
31

.3
5.7

4.2
Ap

pr
oa

ch
 LO

S
C

A
A

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 90
Ac

tua
ted

 C
yc

le 
Le

ng
th:

 90
Of

fse
t: 0

 (0
%

), 
Re

fer
en

ce
d t

o p
ha

se
 2:

NB
TL

 an
d 6

:S
BT

, S
tar

t o
f G

re
en

Na
tur

al 
Cy

cle
: 6

0
Co

ntr
ol 

Ty
pe

: A
ctu

ate
d-

Co
or

din
ate

d
Ma

xim
um

 v/
c R

ati
o: 

0.6
7

Int
er

se
cti

on
 S

ign
al 

De
lay

: 9
.2

Int
er

se
cti

on
 LO

S:
 A

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 6

5.9
%

IC
U 

Le
ve

l o
f S

er
vic

e C
An

aly
sis

 P
er

iod
 (m

in)
 15

Sp
lits

 an
d P

ha
se

s: 
    

2: 
Bo

wm
an

vil
le 

Av
en

ue
 &

 A
sp

en
 S

pr
ing

s D
riv

e

H
C

M
 S

ig
na

liz
ed

 In
te

rs
ec

tio
n 

C
ap

ac
ity

 A
na

ly
si

s
<

B
ac

kg
ro

un
d>

 2
02

9 
W

ee
kd

ay
 A

M
 P

ea
k 

H
ou

r
2:

 B
ow

m
an

vi
lle

 A
ve

nu
e 

&
 A

sp
en

 S
pr

in
gs

 D
riv

e
03

-1
4-

20
22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 4

Mo
ve

me
nt

EB
L

EB
R

NB
L

NB
T

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
vp

h)
14

8
10

5
99

49
5

92
7

12
1

Fu
tur

e V
olu

me
 (v

ph
)

14
8

10
5

99
49

5
92

7
12

1
Ide

al 
Flo

w 
(vp

hp
l)

19
00

19
00

19
00

19
00

19
00

19
00

To
tal

 Lo
st 

tim
e (

s)
5.9

5.9
6.3

6.3
6.3

6.3
La

ne
 U

til.
 F

ac
tor

1.0
0

1.0
0

1.0
0

0.9
5

0.9
5

1.0
0

Fr
pb

, p
ed

/bi
ke

s
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
0.9

6
Flp

b, 
pe

d/b
ike

s
1.0

0
1.0

0
0.9

9
1.0

0
1.0

0
1.0

0
Fr

t
1.0

0
0.8

5
1.0

0
1.0

0
1.0

0
0.8

5
Flt

 P
ro

tec
ted

0.9
5

1.0
0

0.9
5

1.0
0

1.0
0

1.0
0

Sa
td.

 F
low

 (p
ro

t)
17

22
15

12
16

36
29

68
30

67
12

70
Flt

 P
er

mi
tte

d
0.9

5
1.0

0
0.2

7
1.0

0
1.0

0
1.0

0
Sa

td.
 F

low
 (p

er
m)

17
22

15
12

46
0

29
68

30
67

12
70

Pe
ak

-h
ou

r f
ac

tor
, P

HF
0.7

4
0.6

5
0.8

3
0.8

8
0.9

4
0.7

5
Ad

j. F
low

 (v
ph

)
20

0
16

2
11

9
56

2
98

6
16

1
RT

OR
 R

ed
uc

tio
n (

vp
h)

0
98

0
0

0
50

La
ne

 G
ro

up
 F

low
 (v

ph
)

20
0

64
11

9
56

3
98

6
11

1
Co

nfl
. P

ed
s. 

(#
/hr

)
9

9
He

av
y V

eh
icl

es
 (%

)
6%

8%
11

%
23

%
19

%
23

%
Tu

rn
 T

yp
e

Pr
ot

Pe
rm

Pe
rm

NA
NA

Pe
rm

Pr
ote

cte
d P

ha
se

s
4

2
6

Pe
rm

itte
d P

ha
se

s
4

2
6

Ac
tua

ted
 G

re
en

, G
 (s

)
15

.7
15

.7
62

.1
62

.1
62

.1
62

.1
Ef

fec
tiv

e G
re

en
, g

 (s
)

15
.7

15
.7

62
.1

62
.1

62
.1

62
.1

Ac
tua

ted
 g/

C 
Ra

tio
0.1

7
0.1

7
0.6

9
0.6

9
0.6

9
0.6

9
Cl

ea
ra

nc
e T

im
e (

s)
5.9

5.9
6.3

6.3
6.3

6.3
Ve

hic
le 

Ex
ten

sio
n (

s)
3.0

3.0
3.0

3.0
3.0

3.0
La

ne
 G

rp
 C

ap
 (v

ph
)

30
0

26
3

31
7

20
47

21
16

87
6

v/s
 R

ati
o P

ro
t

c0
.12

0.1
9

c0
.32

v/s
 R

ati
o P

er
m

0.0
4

0.2
6

0.0
9

v/c
 R

ati
o

0.6
7

0.2
4

0.3
8

0.2
8

0.4
7

0.1
3

Un
ifo

rm
 D

ela
y, 

d1
34

.7
32

.0
5.8

5.3
6.4

4.7
Pr

og
re

ss
ion

 F
ac

tor
1.0

0
1.0

0
0.7

5
0.7

8
0.6

1
0.3

7
Inc

re
me

nta
l D

ela
y, 

d2
5.5

0.5
3.3

0.3
0.5

0.2
De

lay
 (s

)
40

.2
32

.5
7.6

4.5
4.4

1.9
Le

ve
l o

f S
er

vic
e

D
C

A
A

A
A

Ap
pr

oa
ch

 D
ela

y (
s)

36
.8

5.0
4.0

Ap
pr

oa
ch

 LO
S

D
A

A

Int
er

se
cti

on
 S

um
ma

ry
HC

M 
20

00
 C

on
tro

l D
ela

y
9.8

HC
M 

20
00

 Le
ve

l o
f S

er
vic

e
A

HC
M 

20
00

 V
olu

me
 to

 C
ap

ac
ity

 ra
tio

0.5
1

Ac
tua

ted
 C

yc
le 

Le
ng

th 
(s)

 
90

.0
Su

m 
of 

los
t ti

me
 (s

)
12

.2
Int

er
se

cti
on

 C
ap

ac
ity

 U
tili

za
tio

n
65

.9%
IC

U 
Le

ve
l o

f S
er

vic
e

C
An

aly
sis

 P
er

iod
 (m

in)
15

c  
  C

riti
ca

l L
an

e G
ro

up



T
im

in
gs

<
B

ac
kg

ro
un

d>
 2

02
9 

W
ee

kd
ay

 A
M

 P
ea

k 
H

ou
r

3:
 B

ow
m

an
vi

lle
 A

ve
nu

e 
&

 H
ar

tw
el

l A
ve

nu
e/

E
xi

st
in

g 
C

on
do

 A
cc

es
s

03
-1

4-
20

22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 5

La
ne

 G
ro

up
EB

L
EB

T
EB

R
W

BL
W

BT
NB

L
NB

T
SB

L
SB

T
SB

R
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

23
0

40
1

1
33

56
9

5
10

08
29

Fu
tur

e V
olu

me
 (v

ph
)

23
0

40
1

1
33

56
9

5
10

08
29

Tu
rn

 T
yp

e
Pe

rm
NA

Pe
rm

Pe
rm

NA
Pe

rm
NA

Pe
rm

NA
Pe

rm
Pr

ote
cte

d P
ha

se
s

4
4

2
2

Pe
rm

itte
d P

ha
se

s
4

4
4

2
2

2
De

tec
tor

 P
ha

se
4

4
4

4
4

2
2

2
2

2
Sw

itc
h P

ha
se

Mi
nim

um
 In

itia
l (s

)
8.0

8.0
8.0

8.0
8.0

20
.0

20
.0

20
.0

20
.0

20
.0

Mi
nim

um
 S

pli
t (

s)
24

.3
24

.3
24

.3
24

.3
24

.3
27

.0
27

.0
27

.0
27

.0
27

.0
To

tal
 S

pli
t (

s)
29

.7
29

.7
29

.7
29

.7
29

.7
60

.3
60

.3
60

.3
60

.3
60

.3
To

tal
 S

pli
t (

%
)

33
.0%

33
.0%

33
.0%

33
.0%

33
.0%

67
.0%

67
.0%

67
.0%

67
.0%

67
.0%

Ye
llo

w 
Tim

e (
s)

3.3
3.3

3.3
3.3

3.3
4.8

4.8
4.8

4.8
4.8

Al
l-R

ed
 T

im
e (

s)
3.0

3.0
3.0

3.0
3.0

1.8
1.8

1.8
1.8

1.8
Lo

st 
Tim

e A
dju

st 
(s)

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

To
tal

 Lo
st 

Tim
e (

s)
6.3

6.3
6.3

6.6
6.6

6.6
6.6

6.6
Le

ad
/La

g
Le

ad
-L

ag
 O

pti
mi

ze
?

Re
ca

ll M
od

e
No

ne
No

ne
No

ne
No

ne
No

ne
C-

Ma
x

C-
Ma

x
C-

Ma
x

C-
Ma

x
C-

Ma
x

Ac
t E

ffc
t G

re
en

 (s
)

8.6
8.6

8.6
72

.7
72

.7
72

.7
72

.7
72

.7
Ac

tua
ted

 g/
C 

Ra
tio

0.1
0

0.1
0

0.1
0

0.8
1

0.8
1

0.8
1

0.8
1

0.8
1

v/c
 R

ati
o

0.2
5

0.2
7

0.0
3

0.1
3

0.2
8

0.0
1

0.4
2

0.0
4

Co
ntr

ol 
De

lay
41

.9
14

.7
30

.3
4.1

3.3
2.2

2.4
0.5

Qu
eu

e D
ela

y
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
To

tal
 D

ela
y

41
.9

14
.7

30
.3

4.1
3.3

2.2
2.4

0.5
LO

S
D

B
C

A
A

A
A

A
Ap

pr
oa

ch
 D

ela
y

25
.3

30
.3

3.4
2.4

Ap
pr

oa
ch

 LO
S

C
C

A
A

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 90
Ac

tua
ted

 C
yc

le 
Le

ng
th:

 90
Of

fse
t: 0

 (0
%

), 
Re

fer
en

ce
d t

o p
ha

se
 2:

NB
SB

 an
d 6

:, S
tar

t o
f G

re
en

Na
tur

al 
Cy

cle
: 5

5
Co

ntr
ol 

Ty
pe

: A
ctu

ate
d-

Co
or

din
ate

d
Ma

xim
um

 v/
c R

ati
o: 

0.4
2

Int
er

se
cti

on
 S

ign
al 

De
lay

: 3
.8

Int
er

se
cti

on
 LO

S:
 A

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 5

7.2
%

IC
U 

Le
ve

l o
f S

er
vic

e B
An

aly
sis

 P
er

iod
 (m

in)
 15

Sp
lits

 an
d P

ha
se

s: 
    

3: 
Bo

wm
an

vil
le 

Av
en

ue
 &

 H
ar

tw
ell

 A
ve

nu
e/E

xis
tin

g C
on

do
 A

cc
es

s

H
C

M
 S

ig
na

liz
ed

 In
te

rs
ec

tio
n 

C
ap

ac
ity

 A
na

ly
si

s
<

B
ac

kg
ro

un
d>

 2
02

9 
W

ee
kd

ay
 A

M
 P

ea
k 

H
ou

r
3:

 B
ow

m
an

vi
lle

 A
ve

nu
e 

&
 H

ar
tw

el
l A

ve
nu

e/
E

xi
st

in
g 

C
on

do
 A

cc
es

s
03

-1
4-

20
22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 6

Mo
ve

me
nt

EB
L

EB
T

EB
R

W
BL

W
BT

W
BR

NB
L

NB
T

NB
R

SB
L

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
vp

h)
23

0
40

1
1

2
33

56
9

0
5

10
08

29
Fu

tur
e V

olu
me

 (v
ph

)
23

0
40

1
1

2
33

56
9

0
5

10
08

29
Ide

al 
Flo

w 
(vp

hp
l)

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

To
tal

 Lo
st 

tim
e (

s)
6.3

6.3
6.3

6.6
6.6

6.6
6.6

6.6
La

ne
 U

til.
 F

ac
tor

1.0
0

1.0
0

1.0
0

1.0
0

0.9
5

1.0
0

0.9
5

1.0
0

Fr
pb

, p
ed

/bi
ke

s
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
0.9

8
Flp

b, 
pe

d/b
ike

s
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
0.9

9
1.0

0
1.0

0
Fr

t
1.0

0
0.8

5
0.9

3
1.0

0
1.0

0
1.0

0
1.0

0
0.8

5
Flt

 P
ro

tec
ted

0.9
5

1.0
0

0.9
9

0.9
5

1.0
0

0.9
5

1.0
0

1.0
0

Sa
td.

 F
low

 (p
ro

t)
18

25
15

41
17

69
16

43
29

92
18

12
30

93
13

63
Flt

 P
er

mi
tte

d
0.7

6
1.0

0
0.9

1
0.2

6
1.0

0
0.3

9
1.0

0
1.0

0
Sa

td.
 F

low
 (p

er
m)

14
51

15
41

16
22

45
1

29
92

75
2

30
93

13
63

Pe
ak

-h
ou

r f
ac

tor
, P

HF
0.6

8
0.9

2
0.7

5
0.8

2
0.8

2
0.8

2
0.6

8
0.8

4
0.9

2
0.9

2
0.9

5
0.6

0
Ad

j. F
low

 (v
ph

)
34

0
53

1
1

2
49

67
7

0
5

10
61

48
RT

OR
 R

ed
uc

tio
n (

vp
h)

0
0

49
0

2
0

0
0

0
0

0
11

La
ne

 G
ro

up
 F

low
 (v

ph
)

0
34

4
0

2
0

49
67

7
0

5
10

61
37

Co
nfl

. P
ed

s. 
(#

/hr
)

1
5

5
1

He
av

y V
eh

icl
es

 (%
)

0%
0%

6%
0%

0%
0%

11
%

22
%

0%
0%

18
%

17
%

Tu
rn

 T
yp

e
Pe

rm
NA

Pe
rm

Pe
rm

NA
Pe

rm
NA

Pe
rm

NA
Pe

rm
Pr

ote
cte

d P
ha

se
s

4
4

2
2

Pe
rm

itte
d P

ha
se

s
4

4
4

2
2

2
Ac

tua
ted

 G
re

en
, G

 (s
)

7.0
7.0

7.0
70

.1
70

.1
70

.1
70

.1
70

.1
Ef

fec
tiv

e G
re

en
, g

 (s
)

7.0
7.0

7.0
70

.1
70

.1
70

.1
70

.1
70

.1
Ac

tua
ted

 g/
C 

Ra
tio

0.0
8

0.0
8

0.0
8

0.7
8

0.7
8

0.7
8

0.7
8

0.7
8

Cl
ea

ra
nc

e T
im

e (
s)

6.3
6.3

6.3
6.6

6.6
6.6

6.6
6.6

Ve
hic

le 
Ex

ten
sio

n (
s)

3.0
3.0

3.0
3.0

3.0
3.0

3.0
3.0

La
ne

 G
rp

 C
ap

 (v
ph

)
11

2
11

9
12

6
35

1
23

30
58

5
24

09
10

61
v/s

 R
ati

o P
ro

t
0.2

3
c0

.34
v/s

 R
ati

o P
er

m
c0

.02
0.0

0
0.0

0
0.1

1
0.0

1
0.0

3
v/c

 R
ati

o
0.3

0
0.0

3
0.0

2
0.1

4
0.2

9
0.0

1
0.4

4
0.0

4
Un

ifo
rm

 D
ela

y, 
d1

39
.2

38
.4

38
.3

2.5
2.8

2.2
3.3

2.3
Pr

og
re

ss
ion

 F
ac

tor
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
0.7

3
0.5

4
0.4

9
Inc

re
me

nta
l D

ela
y, 

d2
1.5

0.1
0.1

0.8
0.3

0.0
0.5

0.1
De

lay
 (s

)
40

.7
38

.5
38

.4
3.3

3.2
1.6

2.4
1.2

Le
ve

l o
f S

er
vic

e
D

D
D

A
A

A
A

A
Ap

pr
oa

ch
 D

ela
y (

s)
39

.4
38

.4
3.2

2.3
Ap

pr
oa

ch
 LO

S
D

D
A

A

Int
er

se
cti

on
 S

um
ma

ry
HC

M 
20

00
 C

on
tro

l D
ela

y
4.4

HC
M 

20
00

 Le
ve

l o
f S

er
vic

e
A

HC
M 

20
00

 V
olu

me
 to

 C
ap

ac
ity

 ra
tio

0.4
3

Ac
tua

ted
 C

yc
le 

Le
ng

th 
(s)

 
90

.0
Su

m 
of 

los
t ti

me
 (s

)
12

.9
Int

er
se

cti
on

 C
ap

ac
ity

 U
tili

za
tio

n
57

.2%
IC

U 
Le

ve
l o

f S
er

vic
e

B
An

aly
sis

 P
er

iod
 (m

in)
15

c  
  C

riti
ca

l L
an

e G
ro

up



H
C

M
 U

ns
ig

na
liz

ed
 In

te
rs

ec
tio

n 
C

ap
ac

ity
 A

na
ly

si
s<

B
ac

kg
ro

un
d>

 2
02

9 
W

ee
kd

ay
 A

M
 P

ea
k 

H
ou

r
4:

 B
on

ny
ca

st
le

 D
riv

e 
&

 A
sp

en
 S

pr
in

gs
 D

riv
e

03
-1

4-
20

22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 7

Mo
ve

me
nt

EB
T

EB
R

W
BL

W
BT

NB
L

NB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

22
3

24
15

20
5

45
30

Fu
tur

e V
olu

me
 (V

eh
/h)

22
3

24
15

20
5

45
30

Si
gn

 C
on

tro
l

Fr
ee

Fr
ee

St
op

Gr
ad

e
0%

0%
0%

Pe
ak

 H
ou

r F
ac

tor
0.9

3
0.9

3
0.9

3
0.9

3
0.9

3
0.9

3
Ho

ur
ly 

flo
w 

ra
te 

(vp
h)

24
0

26
16

22
0

48
32

Pe
de

str
ian

s
2

La
ne

 W
idt

h (
m)

3.7
W

alk
ing

 S
pe

ed
 (m

/s)
1.1

Pe
rce

nt 
Bl

oc
ka

ge
0

Ri
gh

t tu
rn

 fla
re

 (v
eh

)
Me

dia
n t

yp
e

No
ne

No
ne

Me
dia

n s
tor

ag
e v

eh
)

Up
str

ea
m 

sig
na

l (m
)

16
0

pX
, p

lat
oo

n u
nb

loc
ke

d
vC

, c
on

flic
tin

g v
olu

me
26

8
50

7
25

5
vC

1, 
sta

ge
 1 

co
nf 

vo
l

vC
2, 

sta
ge

 2 
co

nf 
vo

l
vC

u, 
un

blo
ck

ed
 vo

l
26

8
50

7
25

5
tC

, s
ing

le 
(s)

4.1
6.4

6.2
tC

, 2
 st

ag
e (

s)
tF

 (s
)

2.2
3.5

3.3
p0

 qu
eu

e f
re

e %
99

91
96

cM
 ca

pa
cit

y (
ve

h/h
)

13
05

52
1

78
7

Di
re

cti
on

, L
an

e #
EB

 1
W

B 
1

NB
 1

Vo
lum

e T
ota

l
26

6
23

6
80

Vo
lum

e L
eft

0
16

48
Vo

lum
e R

igh
t

26
0

32
cS

H
17

00
13

05
60

3
Vo

lum
e t

o C
ap

ac
ity

0.1
6

0.0
1

0.1
3

Qu
eu

e L
en

gth
 95

th 
(m

)
0.0

0.3
3.5

Co
ntr

ol 
De

lay
 (s

)
0.0

0.6
11

.9
La

ne
 LO

S
A

B
Ap

pr
oa

ch
 D

ela
y (

s)
0.0

0.6
11

.9
Ap

pr
oa

ch
 LO

S
B

Int
er

se
cti

on
 S

um
ma

ry
Av

er
ag

e D
ela

y 
1.9

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 

34
.1%

IC
U 

Le
ve

l o
f S

er
vic

e 
A

An
aly

sis
 P

er
iod

 (m
in)

15

H
C

M
 U

ns
ig

na
liz

ed
 In

te
rs

ec
tio

n 
C

ap
ac

ity
 A

na
ly

si
s<

B
ac

kg
ro

un
d>

 2
02

9 
W

ee
kd

ay
 A

M
 P

ea
k 

H
ou

r
5:

 F
ry

 C
re

sc
en

t (
E

as
t)

 &
 A

sp
en

 S
pr

in
gs

 D
riv

e
03

-1
4-

20
22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 8

Mo
ve

me
nt

EB
T

EB
R

W
BL

W
BT

NB
L

NB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

23
5

4
5

24
5

12
9

Fu
tur

e V
olu

me
 (V

eh
/h)

23
5

4
5

24
5

12
9

Si
gn

 C
on

tro
l

Fr
ee

Fr
ee

St
op

Gr
ad

e
0%

0%
0%

Pe
ak

 H
ou

r F
ac

tor
0.9

2
0.9

2
0.9

2
0.9

2
0.9

2
0.9

2
Ho

ur
ly 

flo
w 

ra
te 

(vp
h)

25
5

4
5

26
6

13
10

Pe
de

str
ian

s
2

4
La

ne
 W

idt
h (

m)
3.7

3.7
W

alk
ing

 S
pe

ed
 (m

/s)
1.1

1.1
Pe

rce
nt 

Bl
oc

ka
ge

0
0

Ri
gh

t tu
rn

 fla
re

 (v
eh

)
Me

dia
n t

yp
e

No
ne

No
ne

Me
dia

n s
tor

ag
e v

eh
)

Up
str

ea
m 

sig
na

l (m
)

24
5

pX
, p

lat
oo

n u
nb

loc
ke

d
vC

, c
on

flic
tin

g v
olu

me
26

3
53

7
26

3
vC

1, 
sta

ge
 1 

co
nf 

vo
l

vC
2, 

sta
ge

 2 
co

nf 
vo

l
vC

u, 
un

blo
ck

ed
 vo

l
26

3
53

7
26

3
tC

, s
ing

le 
(s)

4.1
6.4

6.2
tC

, 2
 st

ag
e (

s)
tF

 (s
)

2.2
3.5

3.3
p0

 qu
eu

e f
re

e %
10

0
97

99
cM

 ca
pa

cit
y (

ve
h/h

)
13

08
50

4
77

6

Di
re

cti
on

, L
an

e #
EB

 1
W

B 
1

NB
 1

Vo
lum

e T
ota

l
25

9
27

1
23

Vo
lum

e L
eft

0
5

13
Vo

lum
e R

igh
t

4
0

10
cS

H
17

00
13

08
59

5
Vo

lum
e t

o C
ap

ac
ity

0.1
5

0.0
0

0.0
4

Qu
eu

e L
en

gth
 95

th 
(m

)
0.0

0.1
0.9

Co
ntr

ol 
De

lay
 (s

)
0.0

0.2
11

.3
La

ne
 LO

S
A

B
Ap

pr
oa

ch
 D

ela
y (

s)
0.0

0.2
11

.3
Ap

pr
oa

ch
 LO

S
B

Int
er

se
cti

on
 S

um
ma

ry
Av

er
ag

e D
ela

y 
0.6

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 

27
.5%

IC
U 

Le
ve

l o
f S

er
vic

e 
A

An
aly

sis
 P

er
iod

 (m
in)

15



H
C

M
 U

ns
ig

na
liz

ed
 In

te
rs

ec
tio

n 
C

ap
ac

ity
 A

na
ly

si
s<

B
ac

kg
ro

un
d>

 2
02

9 
W

ee
kd

ay
 A

M
 P

ea
k 

H
ou

r
6:

 F
ry

 C
re

sc
en

t (
W

es
t)

/E
xi

st
in

g 
C

on
do

 A
cc

es
s 

&
 A

sp
en

 S
pr

in
gs

 D
riv

e
03

-1
4-

20
22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 9

Mo
ve

me
nt

EB
L

EB
T

EB
R

W
BL

W
BT

W
BR

NB
L

NB
T

NB
R

SB
L

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

13
20

7
1

5
24

1
11

5
0

10
22

0
23

Fu
tur

e V
olu

me
 (V

eh
/h)

13
20

7
1

5
24

1
11

5
0

10
22

0
23

Si
gn

 C
on

tro
l

Fr
ee

Fr
ee

St
op

St
op

Gr
ad

e
0%

0%
0%

0%
Pe

ak
 H

ou
r F

ac
tor

0.9
1

0.9
1

0.9
1

0.9
1

0.9
1

0.9
1

0.9
1

0.9
1

0.9
1

0.9
1

0.9
1

0.9
1

Ho
ur

ly 
flo

w 
ra

te 
(vp

h)
14

22
7

1
5

26
5

12
5

0
11

24
0

25
Pe

de
str

ian
s

3
8

La
ne

 W
idt

h (
m)

3.7
3.7

W
alk

ing
 S

pe
ed

 (m
/s)

1.1
1.1

Pe
rce

nt 
Bl

oc
ka

ge
0

1
Ri

gh
t tu

rn
 fla

re
 (v

eh
)

Me
dia

n t
yp

e
No

ne
No

ne
Me

dia
n s

tor
ag

e v
eh

)
Up

str
ea

m 
sig

na
l (m

)
32

3
pX

, p
lat

oo
n u

nb
loc

ke
d

vC
, c

on
flic

tin
g v

olu
me

28
5

23
1

56
4

55
4

23
0

55
6

54
8

27
9

vC
1, 

sta
ge

 1 
co

nf 
vo

l
vC

2, 
sta

ge
 2 

co
nf 

vo
l

vC
u, 

un
blo

ck
ed

 vo
l

28
5

23
1

56
4

55
4

23
0

55
6

54
8

27
9

tC
, s

ing
le 

(s)
4.1

4.1
7.1

6.5
6.2

7.1
6.5

6.2
tC

, 2
 st

ag
e (

s)
tF

 (s
)

2.2
2.2

3.5
4.0

3.3
3.5

4.0
3.3

p0
 qu

eu
e f

re
e %

99
10

0
99

10
0

99
94

10
0

97
cM

 ca
pa

cit
y (

ve
h/h

)
12

79
13

45
41

5
43

2
81

1
42

7
43

5
75

9

Di
re

cti
on

, L
an

e #
EB

 1
W

B 
1

NB
 1

SB
 1

Vo
lum

e T
ota

l
24

2
28

2
16

49
Vo

lum
e L

eft
14

5
5

24
Vo

lum
e R

igh
t

1
12

11
25

cS
H

12
79

13
45

62
5

55
0

Vo
lum

e t
o C

ap
ac

ity
0.0

1
0.0

0
0.0

3
0.0

9
Qu

eu
e L

en
gth

 95
th 

(m
)

0.3
0.1

0.6
2.2

Co
ntr

ol 
De

lay
 (s

)
0.5

0.2
10

.9
12

.2
La

ne
 LO

S
A

A
B

B
Ap

pr
oa

ch
 D

ela
y (

s)
0.5

0.2
10

.9
12

.2
Ap

pr
oa

ch
 LO

S
B

B

Int
er

se
cti

on
 S

um
ma

ry
Av

er
ag

e D
ela

y 
1.6

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 

28
.6%

IC
U 

Le
ve

l o
f S

er
vic

e 
A

An
aly

sis
 P

er
iod

 (m
in)

15

H
C

M
 U

ns
ig

na
liz

ed
 In

te
rs

ec
tio

n 
C

ap
ac

ity
 A

na
ly

si
s<

B
ac

kg
ro

un
d>

 2
02

9 
W

ee
kd

ay
 A

M
 P

ea
k 

H
ou

r
7:

 A
sp

en
 S

pr
in

gs
 D

riv
e 

&
 1

0 
A

sp
en

 S
pr

in
gs

 D
riv

e 
A

cc
es

s
03

-1
4-

20
22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 10

Mo
ve

me
nt

EB
L

EB
T

W
BT

W
BR

SB
L

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

0
25

3
21

9
0

0
0

Fu
tur

e V
olu

me
 (V

eh
/h)

0
25

3
21

9
0

0
0

Si
gn

 C
on

tro
l

Fr
ee

Fr
ee

St
op

Gr
ad

e
0%

0%
0%

Pe
ak

 H
ou

r F
ac

tor
0.9

2
0.9

2
0.9

2
0.9

2
0.9

2
0.9

2
Ho

ur
ly 

flo
w 

ra
te 

(vp
h)

0
27

5
23

8
0

0
0

Pe
de

str
ian

s
La

ne
 W

idt
h (

m)
W

alk
ing

 S
pe

ed
 (m

/s)
Pe

rce
nt 

Bl
oc

ka
ge

Ri
gh

t tu
rn

 fla
re

 (v
eh

)
Me

dia
n t

yp
e

No
ne

No
ne

Me
dia

n s
tor

ag
e v

eh
)

Up
str

ea
m 

sig
na

l (m
)

79
pX

, p
lat

oo
n u

nb
loc

ke
d

vC
, c

on
flic

tin
g v

olu
me

23
8

51
3

23
8

vC
1, 

sta
ge

 1 
co

nf 
vo

l
vC

2, 
sta

ge
 2 

co
nf 

vo
l

vC
u, 

un
blo

ck
ed

 vo
l

23
8

51
3

23
8

tC
, s

ing
le 

(s)
4.1

6.4
6.2

tC
, 2

 st
ag

e (
s)

tF
 (s

)
2.2

3.5
3.3

p0
 qu

eu
e f

re
e %

10
0

10
0

10
0

cM
 ca

pa
cit

y (
ve

h/h
)

13
29

52
1

80
1

Di
re

cti
on

, L
an

e #
EB

 1
W

B 
1

SB
 1

Vo
lum

e T
ota

l
27

5
23

8
0

Vo
lum

e L
eft

0
0

0
Vo

lum
e R

igh
t

0
0

0
cS

H
13

29
17

00
17

00
Vo

lum
e t

o C
ap

ac
ity

0.0
0

0.1
4

0.0
0

Qu
eu

e L
en

gth
 95

th 
(m

)
0.0

0.0
0.0

Co
ntr

ol 
De

lay
 (s

)
0.0

0.0
0.0

La
ne

 LO
S

A
Ap

pr
oa

ch
 D

ela
y (

s)
0.0

0.0
0.0

Ap
pr

oa
ch

 LO
S

A

Int
er

se
cti

on
 S

um
ma

ry
Av

er
ag

e D
ela

y 
0.0

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 

16
.6%

IC
U 

Le
ve

l o
f S

er
vic

e 
A

An
aly

sis
 P

er
iod

 (m
in)

15



H
C

M
 U

ns
ig

na
liz

ed
 In

te
rs

ec
tio

n 
C

ap
ac

ity
 A

na
ly

si
s<

B
ac

kg
ro

un
d>

 2
02

9 
W

ee
kd

ay
 A

M
 P

ea
k 

H
ou

r
8:

 B
ow

m
an

vi
lle

 A
ve

nu
e 

&
 S

ha
re

d 
S

ite
/M

et
ro

lin
x 

La
ne

w
ay

03
-1

4-
20

22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 11

Mo
ve

me
nt

EB
L

EB
R

NB
L

NB
T

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

0
0

0
64

3
10

59
8

Fu
tur

e V
olu

me
 (V

eh
/h)

0
0

0
64

3
10

59
8

Si
gn

 C
on

tro
l

St
op

Fr
ee

Fr
ee

Gr
ad

e
0%

0%
0%

Pe
ak

 H
ou

r F
ac

tor
0.9

2
0.9

2
0.9

2
0.9

2
0.9

2
0.9

2
Ho

ur
ly 

flo
w 

ra
te 

(vp
h)

0
0

0
69

9
11

51
9

Pe
de

str
ian

s
La

ne
 W

idt
h (

m)
W

alk
ing

 S
pe

ed
 (m

/s)
Pe

rce
nt 

Bl
oc

ka
ge

Ri
gh

t tu
rn

 fla
re

 (v
eh

)
Me

dia
n t

yp
e

No
ne

No
ne

Me
dia

n s
tor

ag
e v

eh
)

Up
str

ea
m 

sig
na

l (m
)

11
7

37
9

pX
, p

lat
oo

n u
nb

loc
ke

d
0.9

2
0.9

0
0.9

0
vC

, c
on

flic
tin

g v
olu

me
15

05
58

0
11

60
vC

1, 
sta

ge
 1 

co
nf 

vo
l

vC
2, 

sta
ge

 2 
co

nf 
vo

l
vC

u, 
un

blo
ck

ed
 vo

l
11

85
32

3
96

4
tC

, s
ing

le 
(s)

6.8
6.9

4.1
tC

, 2
 st

ag
e (

s)
tF

 (s
)

3.5
3.3

2.2
p0

 qu
eu

e f
re

e %
10

0
10

0
10

0
cM

 ca
pa

cit
y (

ve
h/h

)
16

8
60

8
64

1

Di
re

cti
on

, L
an

e #
EB

 1
NB

 1
NB

 2
SB

 1
SB

 2
Vo

lum
e T

ota
l

0
35

0
35

0
76

7
39

3
Vo

lum
e L

eft
0

0
0

0
0

Vo
lum

e R
igh

t
0

0
0

0
9

cS
H

17
00

17
00

17
00

17
00

17
00

Vo
lum

e t
o C

ap
ac

ity
0.0

0
0.2

1
0.2

1
0.4

5
0.2

3
Qu

eu
e L

en
gth

 95
th 

(m
)

0.0
0.0

0.0
0.0

0.0
Co

ntr
ol 

De
lay

 (s
)

0.0
0.0

0.0
0.0

0.0
La

ne
 LO

S
A

Ap
pr

oa
ch

 D
ela

y (
s)

0.0
0.0

0.0
Ap

pr
oa

ch
 LO

S
A

Int
er

se
cti

on
 S

um
ma

ry
Av

er
ag

e D
ela

y 
0.0

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 

32
.9%

IC
U 

Le
ve

l o
f S

er
vic

e 
A

An
aly

sis
 P

er
iod

 (m
in)

15

T
im

in
gs

<
B

ac
kg

ro
un

d>
 2

02
9 

W
ee

kd
ay

 P
M

 P
ea

k 
H

ou
r

1:
 B

ow
m

an
vi

lle
 A

ve
nu

e 
&

 H
ig

hw
ay

 2
03

-1
4-

20
22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 1

La
ne

 G
ro

up
EB

L
EB

T
EB

R
W

BL
W

BT
W

BR
NB

L
NB

T
NB

R
SB

L
SB

T
SB

R
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

33
5

13
53

36
5

18
3

10
62

81
31

1
51

4
25

1
11

8
38

2
26

9
Fu

tur
e V

olu
me

 (v
ph

)
33

5
13

53
36

5
18

3
10

62
81

31
1

51
4

25
1

11
8

38
2

26
9

Tu
rn

 T
yp

e
pm

+p
t

NA
Pe

rm
pm

+p
t

NA
Pe

rm
pm

+p
t

NA
Pe

rm
pm

+p
t

NA
Pe

rm
Pr

ote
cte

d P
ha

se
s

5
2

1
6

3
8

7
4

Pe
rm

itte
d P

ha
se

s
2

2
6

6
8

8
4

4
De

tec
tor

 P
ha

se
5

2
2

1
6

6
3

8
8

7
4

4
Sw

itc
h P

ha
se

Mi
nim

um
 In

itia
l (s

)
4.5

20
.0

20
.0

4.5
20

.0
20

.0
4.5

12
.0

12
.0

5.0
12

.0
12

.0
Mi

nim
um

 S
pli

t (
s)

9.0
28

.2
28

.2
9.0

28
.2

28
.2

9.0
27

.0
27

.0
9.0

24
.5

24
.5

To
tal

 S
pli

t (
s)

18
.0

41
.0

41
.0

9.0
32

.0
32

.0
14

.0
30

.0
30

.0
10

.0
26

.0
26

.0
To

tal
 S

pli
t (

%
)

20
.0%

45
.6%

45
.6%

10
.0%

35
.6%

35
.6%

15
.6%

33
.3%

33
.3%

11
.1%

28
.9%

28
.9%

Ye
llo

w 
Tim

e (
s)

3.0
4.3

4.3
3.0

4.3
4.3

3.0
4.9

4.9
3.0

4.9
4.9

Al
l-R

ed
 T

im
e (

s)
0.0

1.9
1.9

0.0
1.9

1.9
0.0

1.6
1.6

0.0
1.6

1.6
Lo

st 
Tim

e A
dju

st 
(s)

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

To
tal

 Lo
st 

Tim
e (

s)
3.0

6.2
6.2

3.0
6.2

6.2
3.0

6.5
6.5

3.0
6.5

6.5
Le

ad
/La

g
Le

ad
La

g
La

g
Le

ad
La

g
La

g
Le

ad
La

g
La

g
Le

ad
La

g
La

g
Le

ad
-L

ag
 O

pti
mi

ze
?

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Re
ca

ll M
od

e
No

ne
C-

Ma
x

C-
Ma

x
No

ne
No

ne
No

ne
No

ne
No

ne
No

ne
No

ne
No

ne
No

ne
Ac

t E
ffc

t G
re

en
 (s

)
47

.9
34

.8
34

.8
38

.5
27

.8
27

.8
35

.5
22

.0
22

.0
28

.5
18

.0
18

.0
Ac

tua
ted

 g/
C 

Ra
tio

0.5
3

0.3
9

0.3
9

0.4
3

0.3
1

0.3
1

0.3
9

0.2
4

0.2
4

0.3
2

0.2
0

0.2
0

v/c
 R

ati
o

0.8
9

1.1
5

0.5
9

0.9
9

1.1
1

0.1
8

1.0
0

0.7
9

0.5
9

0.6
6

0.7
3

0.6
1

Co
ntr

ol 
De

lay
47

.1
10

5.3
11

.2
82

.6
95

.4
0.7

63
.8

27
.3

10
.3

34
.0

41
.2

9.5
Qu

eu
e D

ela
y

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

To
tal

 D
ela

y
47

.1
10

5.3
11

.2
82

.6
95

.4
0.7

63
.8

27
.3

10
.3

34
.0

41
.2

9.5
LO

S
D

F
B

F
F

A
E

C
B

C
D

A
Ap

pr
oa

ch
 D

ela
y

77
.9

86
.8

33
.5

28
.9

Ap
pr

oa
ch

 LO
S

E
F

C
C

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 90
Ac

tua
ted

 C
yc

le 
Le

ng
th:

 90
Of

fse
t: 0

 (0
%

), 
Re

fer
en

ce
d t

o p
ha

se
 2:

EB
TL

, S
tar

t o
f G

re
en

Na
tur

al 
Cy

cle
: 1

00
Co

ntr
ol 

Ty
pe

: A
ctu

ate
d-

Co
or

din
ate

d
Ma

xim
um

 v/
c R

ati
o: 

1.1
5

Int
er

se
cti

on
 S

ign
al 

De
lay

: 6
3.0

Int
er

se
cti

on
 LO

S:
 E

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 9

4.7
%

IC
U 

Le
ve

l o
f S

er
vic

e F
An

aly
sis

 P
er

iod
 (m

in)
 15

Sp
lits

 an
d P

ha
se

s: 
    

1: 
Bo

wm
an

vil
le 

Av
en

ue
 &

 H
igh

wa
y 2



H
C

M
 S

ig
na

liz
ed

 In
te

rs
ec

tio
n 

C
ap

ac
ity

 A
na

ly
si

s
<

B
ac

kg
ro

un
d>

 2
02

9 
W

ee
kd

ay
 P

M
 P

ea
k 

H
ou

r
1:

 B
ow

m
an

vi
lle

 A
ve

nu
e 

&
 H

ig
hw

ay
 2

03
-1

4-
20

22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 2

Mo
ve

me
nt

EB
L

EB
T

EB
R

W
BL

W
BT

W
BR

NB
L

NB
T

NB
R

SB
L

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
vp

h)
33

5
13

53
36

5
18

3
10

62
81

31
1

51
4

25
1

11
8

38
2

26
9

Fu
tur

e V
olu

me
 (v

ph
)

33
5

13
53

36
5

18
3

10
62

81
31

1
51

4
25

1
11

8
38

2
26

9
Ide

al 
Flo

w 
(vp

hp
l)

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

To
tal

 Lo
st 

tim
e (

s)
3.0

6.2
6.2

3.0
6.2

6.2
3.0

6.5
6.5

3.0
6.5

6.5
La

ne
 U

til.
 F

ac
tor

1.0
0

0.9
5

1.0
0

1.0
0

0.9
5

1.0
0

1.0
0

0.9
5

1.0
0

1.0
0

0.9
5

1.0
0

Fr
pb

, p
ed

/bi
ke

s
1.0

0
1.0

0
0.9

7
1.0

0
1.0

0
0.9

8
1.0

0
1.0

0
0.9

8
1.0

0
1.0

0
0.9

7
Flp

b, 
pe

d/b
ike

s
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
Fr

t
1.0

0
1.0

0
0.8

5
1.0

0
1.0

0
0.8

5
1.0

0
1.0

0
0.8

5
1.0

0
1.0

0
0.8

5
Flt

 P
ro

tec
ted

0.9
5

1.0
0

1.0
0

0.9
5

1.0
0

1.0
0

0.9
5

1.0
0

1.0
0

0.9
5

1.0
0

1.0
0

Sa
td.

 F
low

 (p
ro

t)
22

00
32

02
13

56
16

30
32

30
13

40
15

96
30

42
14

09
15

72
30

42
13

84
Flt

 P
er

mi
tte

d
0.1

3
1.0

0
1.0

0
0.1

4
1.0

0
1.0

0
0.3

2
1.0

0
1.0

0
0.3

5
1.0

0
1.0

0
Sa

td.
 F

low
 (p

er
m)

21
5

32
02

13
56

24
7

32
30

13
40

54
5

30
42

14
09

45
5

30
42

13
84

Pe
ak

-h
ou

r f
ac

tor
, P

HF
0.8

7
0.9

5
0.9

0
0.8

4
0.9

6
0.8

2
0.9

1
0.8

8
0.8

7
0.7

8
0.8

6
0.8

4
Ad

j. F
low

 (v
ph

)
38

5
14

24
40

6
21

8
11

06
99

34
2

58
4

28
9

15
1

44
4

32
0

RT
OR

 R
ed

uc
tio

n (
vp

h)
0

0
16

4
0

0
68

0
0

14
9

0
0

25
0

La
ne

 G
ro

up
 F

low
 (v

ph
)

38
5

14
24

24
2

21
8

11
06

31
34

2
58

4
14

0
15

1
44

4
70

Co
nfl

. P
ed

s. 
(#

/hr
)

2
10

10
2

15
3

3
15

He
av

y V
eh

icl
es

 (%
)

16
%

14
%

17
%

12
%

13
%

20
%

14
%

20
%

14
%

16
%

20
%

14
%

Tu
rn

 T
yp

e
pm

+p
t

NA
Pe

rm
pm

+p
t

NA
Pe

rm
pm

+p
t

NA
Pe

rm
pm

+p
t

NA
Pe

rm
Pr

ote
cte

d P
ha

se
s

5
2

1
6

3
8

7
4

Pe
rm

itte
d P

ha
se

s
2

2
6

6
8

8
4

4
Ac

tua
ted

 G
re

en
, G

 (s
)

45
.3

34
.8

34
.8

35
.3

27
.8

27
.8

32
.0

22
.0

22
.0

25
.0

18
.0

18
.0

Ef
fec

tiv
e G

re
en

, g
 (s

)
45

.3
34

.8
34

.8
35

.3
27

.8
27

.8
32

.0
22

.0
22

.0
25

.0
18

.0
18

.0
Ac

tua
ted

 g/
C 

Ra
tio

0.5
0

0.3
9

0.3
9

0.3
9

0.3
1

0.3
1

0.3
6

0.2
4

0.2
4

0.2
8

0.2
0

0.2
0

Cl
ea

ra
nc

e T
im

e (
s)

3.0
6.2

6.2
3.0

6.2
6.2

3.0
6.5

6.5
3.0

6.5
6.5

Ve
hic

le 
Ex

ten
sio

n (
s)

3.0
3.0

3.0
3.0

3.0
3.0

3.0
3.0

3.0
3.0

3.0
3.0

La
ne

 G
rp

 C
ap

 (v
ph

)
42

8
12

38
52

4
21

2
99

7
41

3
32

2
74

3
34

4
21

3
60

8
27

6
v/s

 R
ati

o P
ro

t
c0

.14
c0

.44
c0

.09
0.3

4
c0

.13
0.1

9
0.0

6
0.1

5
v/s

 R
ati

o P
er

m
0.3

1
0.1

8
0.3

2
0.0

2
c0

.25
0.1

0
0.1

4
0.0

5
v/c

 R
ati

o
0.9

0
1.1

5
0.4

6
1.0

3
1.1

1
0.0

7
1.0

6
0.7

9
0.4

1
0.7

1
0.7

3
0.2

5
Un

ifo
rm

 D
ela

y, 
d1

26
.7

27
.6

20
.6

24
.1

31
.1

22
.0

26
.2

31
.8

28
.5

26
.1

33
.7

30
.3

Pr
og

re
ss

ion
 F

ac
tor

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

0.6
0

0.6
3

0.5
8

1.0
0

1.0
0

1.0
0

Inc
re

me
nta

l D
ela

y, 
d2

21
.1

77
.3

2.9
69

.4
63

.4
0.1

64
.4

4.9
0.7

10
.3

4.5
0.5

De
lay

 (s
)

47
.9

10
4.9

23
.5

93
.4

94
.5

22
.1

80
.2

24
.8

17
.4

36
.4

38
.2

30
.8

Le
ve

l o
f S

er
vic

e
D

F
C

F
F

C
F

C
B

D
D

C
Ap

pr
oa

ch
 D

ela
y (

s)
80

.1
89

.3
38

.7
35

.3
Ap

pr
oa

ch
 LO

S
F

F
D

D

Int
er

se
cti

on
 S

um
ma

ry
HC

M 
20

00
 C

on
tro

l D
ela

y
66

.5
HC

M 
20

00
 Le

ve
l o

f S
er

vic
e

E
HC

M 
20

00
 V

olu
me

 to
 C

ap
ac

ity
 ra

tio
1.1

5
Ac

tua
ted

 C
yc

le 
Le

ng
th 

(s)
 

90
.0

Su
m 

of 
los

t ti
me

 (s
)

18
.7

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n

94
.7%

IC
U 

Le
ve

l o
f S

er
vic

e
F

An
aly

sis
 P

er
iod

 (m
in)

15
c  

  C
riti

ca
l L

an
e G

ro
up

T
im

in
gs

<
B

ac
kg

ro
un

d>
 2

02
9 

W
ee

kd
ay

 P
M

 P
ea

k 
H

ou
r

2:
 B

ow
m

an
vi

lle
 A

ve
nu

e 
&

 A
sp

en
 S

pr
in

gs
 D

riv
e

03
-1

4-
20

22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 3

La
ne

 G
ro

up
EB

L
EB

R
NB

L
NB

T
SB

T
SB

R
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

19
6

10
1

11
6

88
0

76
1

14
7

Fu
tur

e V
olu

me
 (v

ph
)

19
6

10
1

11
6

88
0

76
1

14
7

Tu
rn

 T
yp

e
Pr

ot
Pe

rm
Pe

rm
NA

NA
Pe

rm
Pr

ote
cte

d P
ha

se
s

4
2

6
Pe

rm
itte

d P
ha

se
s

4
2

6
De

tec
tor

 P
ha

se
4

4
2

2
6

6
Sw

itc
h P

ha
se

Mi
nim

um
 In

itia
l (s

)
8.0

8.0
20

.0
20

.0
20

.0
20

.0
Mi

nim
um

 S
pli

t (
s)

24
.0

24
.0

27
.0

27
.0

27
.0

27
.0

To
tal

 S
pli

t (
s)

32
.4

32
.4

57
.6

57
.6

57
.6

57
.6

To
tal

 S
pli

t (
%

)
36

.0%
36

.0%
64

.0%
64

.0%
64

.0%
64

.0%
Ye

llo
w 

Tim
e (

s)
3.3

3.3
4.2

4.2
4.2

4.2
Al

l-R
ed

 T
im

e (
s)

2.6
2.6

2.1
2.1

2.1
2.1

Lo
st 

Tim
e A

dju
st 

(s)
0.0

0.0
0.0

0.0
0.0

0.0
To

tal
 Lo

st 
Tim

e (
s)

5.9
5.9

6.3
6.3

6.3
6.3

Le
ad

/La
g

Le
ad

-L
ag

 O
pti

mi
ze

?
Re

ca
ll M

od
e

No
ne

No
ne

C-
Ma

x
C-

Ma
x

C-
Ma

x
C-

Ma
x

Ac
t E

ffc
t G

re
en

 (s
)

19
.0

19
.0

58
.8

58
.8

58
.8

58
.8

Ac
tua

ted
 g/

C 
Ra

tio
0.2

1
0.2

1
0.6

5
0.6

5
0.6

5
0.6

5
v/c

 R
ati

o
0.7

3
0.3

5
0.3

8
0.5

2
0.4

0
0.2

2
Co

ntr
ol 

De
lay

44
.4

6.8
10

.1
9.2

5.1
0.7

Qu
eu

e D
ela

y
0.0

0.0
0.0

0.0
0.0

0.0
To

tal
 D

ela
y

44
.4

6.8
10

.1
9.2

5.1
0.7

LO
S

D
A

B
A

A
A

Ap
pr

oa
ch

 D
ela

y
30

.6
9.3

4.2
Ap

pr
oa

ch
 LO

S
C

A
A

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 90
Ac

tua
ted

 C
yc

le 
Le

ng
th:

 90
Of

fse
t: 0

 (0
%

), 
Re

fer
en

ce
d t

o p
ha

se
 2:

NB
TL

 an
d 6

:S
BT

, S
tar

t o
f G

re
en

Na
tur

al 
Cy

cle
: 6

0
Co

ntr
ol 

Ty
pe

: A
ctu

ate
d-

Co
or

din
ate

d
Ma

xim
um

 v/
c R

ati
o: 

0.7
3

Int
er

se
cti

on
 S

ign
al 

De
lay

: 1
0.8

Int
er

se
cti

on
 LO

S:
 B

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 6

4.0
%

IC
U 

Le
ve

l o
f S

er
vic

e B
An

aly
sis

 P
er

iod
 (m

in)
 15

Sp
lits

 an
d P

ha
se

s: 
    

2: 
Bo

wm
an

vil
le 

Av
en

ue
 &

 A
sp

en
 S

pr
ing

s D
riv

e



H
C

M
 S

ig
na

liz
ed

 In
te

rs
ec

tio
n 

C
ap

ac
ity

 A
na

ly
si

s
<

B
ac

kg
ro

un
d>

 2
02

9 
W

ee
kd

ay
 P

M
 P

ea
k 

H
ou

r
2:

 B
ow

m
an

vi
lle

 A
ve

nu
e 

&
 A

sp
en

 S
pr

in
gs

 D
riv

e
03

-1
4-

20
22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 4

Mo
ve

me
nt

EB
L

EB
R

NB
L

NB
T

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
vp

h)
19

6
10

1
11

6
88

0
76

1
14

7
Fu

tur
e V

olu
me

 (v
ph

)
19

6
10

1
11

6
88

0
76

1
14

7
Ide

al 
Flo

w 
(vp

hp
l)

19
00

19
00

19
00

19
00

19
00

19
00

To
tal

 Lo
st 

tim
e (

s)
5.9

5.9
6.3

6.3
6.3

6.3
La

ne
 U

til.
 F

ac
tor

1.0
0

1.0
0

1.0
0

0.9
5

0.9
5

1.0
0

Fr
pb

, p
ed

/bi
ke

s
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
0.9

6
Flp

b, 
pe

d/b
ike

s
1.0

0
1.0

0
0.9

9
1.0

0
1.0

0
1.0

0
Fr

t
1.0

0
0.8

5
1.0

0
1.0

0
1.0

0
0.8

5
Flt

 P
ro

tec
ted

0.9
5

1.0
0

0.9
5

1.0
0

1.0
0

1.0
0

Sa
td.

 F
low

 (p
ro

t)
17

22
15

12
16

33
29

68
30

67
12

70
Flt

 P
er

mi
tte

d
0.9

5
1.0

0
0.3

3
1.0

0
1.0

0
1.0

0
Sa

td.
 F

low
 (p

er
m)

17
22

15
12

56
0

29
68

30
67

12
70

Pe
ak

-h
ou

r f
ac

tor
, P

HF
0.7

4
0.6

5
0.8

3
0.8

8
0.9

4
0.7

5
Ad

j. F
low

 (v
ph

)
26

5
15

5
14

0
10

00
81

0
19

6
RT

OR
 R

ed
uc

tio
n (

vp
h)

0
12

2
0

0
0

68
La

ne
 G

ro
up

 F
low

 (v
ph

)
26

5
33

14
0

10
00

81
0

12
8

Co
nfl

. P
ed

s. 
(#

/hr
)

9
9

He
av

y V
eh

icl
es

 (%
)

6%
8%

11
%

23
%

19
%

23
%

Tu
rn

 T
yp

e
Pr

ot
Pe

rm
Pe

rm
NA

NA
Pe

rm
Pr

ote
cte

d P
ha

se
s

4
2

6
Pe

rm
itte

d P
ha

se
s

4
2

6
Ac

tua
ted

 G
re

en
, G

 (s
)

19
.0

19
.0

58
.8

58
.8

58
.8

58
.8

Ef
fec

tiv
e G

re
en

, g
 (s

)
19

.0
19

.0
58

.8
58

.8
58

.8
58

.8
Ac

tua
ted

 g/
C 

Ra
tio

0.2
1

0.2
1

0.6
5

0.6
5

0.6
5

0.6
5

Cl
ea

ra
nc

e T
im

e (
s)

5.9
5.9

6.3
6.3

6.3
6.3

Ve
hic

le 
Ex

ten
sio

n (
s)

3.0
3.0

3.0
3.0

3.0
3.0

La
ne

 G
rp

 C
ap

 (v
ph

)
36

3
31

9
36

5
19

39
20

03
82

9
v/s

 R
ati

o P
ro

t
c0

.15
c0

.34
0.2

6
v/s

 R
ati

o P
er

m
0.0

2
0.2

5
0.1

0
v/c

 R
ati

o
0.7

3
0.1

0
0.3

8
0.5

2
0.4

0
0.1

5
Un

ifo
rm

 D
ela

y, 
d1

33
.1

28
.6

7.2
8.2

7.3
6.0

Pr
og

re
ss

ion
 F

ac
tor

1.0
0

1.0
0

0.9
4

0.9
6

0.5
7

0.2
5

Inc
re

me
nta

l D
ela

y, 
d2

7.4
0.1

1.3
0.4

0.4
0.3

De
lay

 (s
)

40
.5

28
.8

8.0
8.3

4.6
1.8

Le
ve

l o
f S

er
vic

e
D

C
A

A
A

A
Ap

pr
oa

ch
 D

ela
y (

s)
36

.1
8.2

4.0
Ap

pr
oa

ch
 LO

S
D

A
A

Int
er

se
cti

on
 S

um
ma

ry
HC

M 
20

00
 C

on
tro

l D
ela

y
11

.2
HC

M 
20

00
 Le

ve
l o

f S
er

vic
e

B
HC

M 
20

00
 V

olu
me

 to
 C

ap
ac

ity
 ra

tio
0.5

7
Ac

tua
ted

 C
yc

le 
Le

ng
th 

(s)
 

90
.0

Su
m 

of 
los

t ti
me

 (s
)

12
.2

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n

64
.0%

IC
U 

Le
ve

l o
f S

er
vic

e
B

An
aly

sis
 P

er
iod

 (m
in)

15
c  

  C
riti

ca
l L

an
e G

ro
up

T
im

in
gs

<
B

ac
kg

ro
un

d>
 2

02
9 

W
ee

kd
ay

 P
M

 P
ea

k 
H

ou
r

3:
 B

ow
m

an
vi

lle
 A

ve
nu

e 
&

 H
ar

tw
el

l A
ve

nu
e/

E
xi

st
in

g 
C

on
do

 A
cc

es
s

03
-1

4-
20

22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 5

La
ne

 G
ro

up
EB

L
EB

T
EB

R
W

BL
W

BT
NB

L
NB

T
SB

L
SB

T
SB

R
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

39
0

69
4

2
84

95
0

5
81

9
52

Fu
tur

e V
olu

me
 (v

ph
)

39
0

69
4

2
84

95
0

5
81

9
52

Tu
rn

 T
yp

e
Pe

rm
NA

Pe
rm

Pe
rm

NA
Pe

rm
NA

Pe
rm

NA
Pe

rm
Pr

ote
cte

d P
ha

se
s

4
8

2
6

Pe
rm

itte
d P

ha
se

s
4

4
8

2
6

6
De

tec
tor

 P
ha

se
4

4
4

8
8

2
2

6
6

6
Sw

itc
h P

ha
se

Mi
nim

um
 In

itia
l (s

)
5.0

5.0
5.0

5.0
5.0

5.0
5.0

5.0
5.0

5.0
Mi

nim
um

 S
pli

t (
s)

22
.5

22
.5

22
.5

22
.5

22
.5

22
.5

22
.5

22
.5

22
.5

22
.5

To
tal

 S
pli

t (
s)

22
.5

22
.5

22
.5

22
.5

22
.5

22
.5

22
.5

22
.5

22
.5

22
.5

To
tal

 S
pli

t (
%

)
50

.0%
50

.0%
50

.0%
50

.0%
50

.0%
50

.0%
50

.0%
50

.0%
50

.0%
50

.0%
Ye

llo
w 

Tim
e (

s)
3.5

3.5
3.5

3.5
3.5

3.5
3.5

3.5
3.5

3.5
Al

l-R
ed

 T
im

e (
s)

1.0
1.0

1.0
1.0

1.0
1.0

1.0
1.0

1.0
1.0

Lo
st 

Tim
e A

dju
st 

(s)
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
To

tal
 Lo

st 
Tim

e (
s)

4.5
4.5

4.5
4.5

4.5
4.5

4.5
4.5

Le
ad

/La
g

Le
ad

-L
ag

 O
pti

mi
ze

?
Re

ca
ll M

od
e

Ma
x

Ma
x

Ma
x

Ma
x

Ma
x

Ma
x

Ma
x

Ma
x

Ma
x

Ma
x

Ac
t E

ffc
t G

re
en

 (s
)

18
.0

18
.0

18
.0

18
.0

18
.0

18
.0

18
.0

18
.0

Ac
tua

ted
 g/

C 
Ra

tio
0.4

0
0.4

0
0.4

0
0.4

0
0.4

0
0.4

0
0.4

0
0.4

0
v/c

 R
ati

o
0.1

0
0.1

4
0.0

2
0.7

3
0.9

5
0.0

3
0.7

0
0.1

5
Co

ntr
ol 

De
lay

9.1
5.0

6.4
43

.7
32

.4
12

.6
21

.9
6.7

Qu
eu

e D
ela

y
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
To

tal
 D

ela
y

9.1
5.0

6.4
43

.7
32

.4
12

.6
21

.9
6.7

LO
S

A
A

A
D

C
B

C
A

Ap
pr

oa
ch

 D
ela

y
6.6

6.4
33

.6
20

.5
Ap

pr
oa

ch
 LO

S
A

A
C

C

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 45
Ac

tua
ted

 C
yc

le 
Le

ng
th:

 45
Of

fse
t: 0

 (0
%

), 
Re

fer
en

ce
d t

o p
ha

se
 2:

NB
TL

 an
d 6

:S
BT

L, 
St

ar
t o

f G
re

en
Na

tur
al 

Cy
cle

: 5
5

Co
ntr

ol 
Ty

pe
: P

re
tim

ed
Ma

xim
um

 v/
c R

ati
o: 

0.9
5

Int
er

se
cti

on
 S

ign
al 

De
lay

: 2
6.4

Int
er

se
cti

on
 LO

S:
 C

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 4

7.6
%

IC
U 

Le
ve

l o
f S

er
vic

e A
An

aly
sis

 P
er

iod
 (m

in)
 15

Sp
lits

 an
d P

ha
se

s: 
    

3: 
Bo

wm
an

vil
le 

Av
en

ue
 &

 H
ar

tw
ell

 A
ve

nu
e/E

xis
tin

g C
on

do
 A

cc
es

s



H
C

M
 S

ig
na

liz
ed

 In
te

rs
ec

tio
n 

C
ap

ac
ity

 A
na

ly
si

s
<

B
ac

kg
ro

un
d>

 2
02

9 
W

ee
kd

ay
 P

M
 P

ea
k 

H
ou

r
3:

 B
ow

m
an

vi
lle

 A
ve

nu
e 

&
 H

ar
tw

el
l A

ve
nu

e/
E

xi
st

in
g 

C
on

do
 A

cc
es

s
03

-1
4-

20
22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 6

Mo
ve

me
nt

EB
L

EB
T

EB
R

W
BL

W
BT

W
BR

NB
L

NB
T

NB
R

SB
L

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
vp

h)
39

0
69

4
2

7
84

95
0

4
5

81
9

52
Fu

tur
e V

olu
me

 (v
ph

)
39

0
69

4
2

7
84

95
0

4
5

81
9

52
Ide

al 
Flo

w 
(vp

hp
l)

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

To
tal

 Lo
st 

tim
e (

s)
4.5

4.5
4.5

4.5
4.5

4.5
4.5

4.5
La

ne
 U

til.
 F

ac
tor

1.0
0

1.0
0

1.0
0

1.0
0

0.9
5

1.0
0

0.9
5

1.0
0

Fr
pb

, p
ed

/bi
ke

s
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
0.9

8
Flp

b, 
pe

d/b
ike

s
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
Fr

t
1.0

0
0.8

5
0.9

2
1.0

0
1.0

0
1.0

0
1.0

0
0.8

5
Flt

 P
ro

tec
ted

0.9
5

1.0
0

0.9
8

0.9
5

1.0
0

0.9
5

1.0
0

1.0
0

Sa
td.

 F
low

 (p
ro

t)
18

25
15

41
17

48
16

44
29

92
18

23
30

93
13

66
Flt

 P
er

mi
tte

d
0.7

5
1.0

0
0.9

5
0.2

4
1.0

0
0.2

2
1.0

0
1.0

0
Sa

td.
 F

low
 (p

er
m)

14
35

15
41

16
88

42
3

29
92

42
6

30
93

13
66

Pe
ak

-h
ou

r f
ac

tor
, P

HF
0.6

8
0.9

2
0.7

5
0.8

2
0.8

2
0.8

2
0.6

8
0.8

4
0.9

2
0.9

2
0.9

5
0.6

0
Ad

j. F
low

 (v
ph

)
57

0
92

5
2

9
12

4
11

31
4

5
86

2
87

RT
OR

 R
ed

uc
tio

n (
vp

h)
0

0
37

0
5

0
0

1
0

0
0

52
La

ne
 G

ro
up

 F
low

 (v
ph

)
0

57
55

0
11

0
12

4
11

34
0

5
86

2
35

Co
nfl

. P
ed

s. 
(#

/hr
)

1
5

5
1

He
av

y V
eh

icl
es

 (%
)

0%
0%

6%
0%

0%
0%

11
%

22
%

0%
0%

18
%

17
%

Tu
rn

 T
yp

e
Pe

rm
NA

Pe
rm

Pe
rm

NA
Pe

rm
NA

Pe
rm

NA
Pe

rm
Pr

ote
cte

d P
ha

se
s

4
8

2
6

Pe
rm

itte
d P

ha
se

s
4

4
8

2
6

6
Ac

tua
ted

 G
re

en
, G

 (s
)

18
.0

18
.0

18
.0

18
.0

18
.0

18
.0

18
.0

18
.0

Ef
fec

tiv
e G

re
en

, g
 (s

)
18

.0
18

.0
18

.0
18

.0
18

.0
18

.0
18

.0
18

.0
Ac

tua
ted

 g/
C 

Ra
tio

0.4
0

0.4
0

0.4
0

0.4
0

0.4
0

0.4
0

0.4
0

0.4
0

Cl
ea

ra
nc

e T
im

e (
s)

4.5
4.5

4.5
4.5

4.5
4.5

4.5
4.5

La
ne

 G
rp

 C
ap

 (v
ph

)
57

4
61

6
67

5
16

9
11

96
17

0
12

37
54

6
v/s

 R
ati

o P
ro

t
c0

.38
0.2

8
v/s

 R
ati

o P
er

m
c0

.04
0.0

4
0.0

1
0.2

9
0.0

1
0.0

3
v/c

 R
ati

o
0.1

0
0.0

9
0.0

2
0.7

3
0.9

5
0.0

3
0.7

0
0.0

6
Un

ifo
rm

 D
ela

y, 
d1

8.4
8.4

8.2
11

.5
13

.1
8.2

11
.2

8.3
Pr

og
re

ss
ion

 F
ac

tor
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.4

6
1.6

5
2.9

7
Inc

re
me

nta
l D

ela
y, 

d2
0.3

0.3
0.0

24
.4

16
.3

0.3
3.1

0.2
De

lay
 (s

)
8.8

8.7
8.2

35
.9

29
.3

12
.3

21
.6

24
.9

Le
ve

l o
f S

er
vic

e
A

A
A

D
C

B
C

C
Ap

pr
oa

ch
 D

ela
y (

s)
8.7

8.2
30

.0
21

.8
Ap

pr
oa

ch
 LO

S
A

A
C

C

Int
er

se
cti

on
 S

um
ma

ry
HC

M 
20

00
 C

on
tro

l D
ela

y
25

.2
HC

M 
20

00
 Le

ve
l o

f S
er

vic
e

C
HC

M 
20

00
 V

olu
me

 to
 C

ap
ac

ity
 ra

tio
0.5

2
Ac

tua
ted

 C
yc

le 
Le

ng
th 

(s)
 

45
.0

Su
m 

of 
los

t ti
me

 (s
)

9.0
Int

er
se

cti
on

 C
ap

ac
ity

 U
tili

za
tio

n
47

.6%
IC

U 
Le

ve
l o

f S
er

vic
e

A
An

aly
sis

 P
er

iod
 (m

in)
15

c  
  C

riti
ca

l L
an

e G
ro

up

H
C

M
 U

ns
ig

na
liz

ed
 In

te
rs

ec
tio

n 
C

ap
ac

ity
 A

na
ly

si
s<

B
ac

kg
ro

un
d>

 2
02

9 
W

ee
kd

ay
 P

M
 P

ea
k 

H
ou

r
4:

 B
on

ny
ca

st
le

 D
riv

e 
&

 A
sp

en
 S

pr
in

gs
 D

riv
e

03
-1

4-
20

22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 7

Mo
ve

me
nt

EB
T

EB
R

W
BL

W
BT

NB
L

NB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

26
9

49
33

23
0

49
28

Fu
tur

e V
olu

me
 (V

eh
/h)

26
9

49
33

23
0

49
28

Si
gn

 C
on

tro
l

Fr
ee

Fr
ee

St
op

Gr
ad

e
0%

0%
0%

Pe
ak

 H
ou

r F
ac

tor
0.9

3
0.9

3
0.9

3
0.9

3
0.9

3
0.9

3
Ho

ur
ly 

flo
w 

ra
te 

(vp
h)

28
9

53
35

24
7

53
30

Pe
de

str
ian

s
2

La
ne

 W
idt

h (
m)

3.7
W

alk
ing

 S
pe

ed
 (m

/s)
1.1

Pe
rce

nt 
Bl

oc
ka

ge
0

Ri
gh

t tu
rn

 fla
re

 (v
eh

)
Me

dia
n t

yp
e

No
ne

No
ne

Me
dia

n s
tor

ag
e v

eh
)

Up
str

ea
m 

sig
na

l (m
)

16
0

pX
, p

lat
oo

n u
nb

loc
ke

d
vC

, c
on

flic
tin

g v
olu

me
34

4
63

4
31

8
vC

1, 
sta

ge
 1 

co
nf 

vo
l

vC
2, 

sta
ge

 2 
co

nf 
vo

l
vC

u, 
un

blo
ck

ed
 vo

l
34

4
63

4
31

8
tC

, s
ing

le 
(s)

4.1
6.4

6.2
tC

, 2
 st

ag
e (

s)
tF

 (s
)

2.2
3.5

3.3
p0

 qu
eu

e f
re

e %
97

88
96

cM
 ca

pa
cit

y (
ve

h/h
)

12
24

43
3

72
6

Di
re

cti
on

, L
an

e #
EB

 1
W

B 
1

NB
 1

Vo
lum

e T
ota

l
34

2
28

2
83

Vo
lum

e L
eft

0
35

53
Vo

lum
e R

igh
t

53
0

30
cS

H
17

00
12

24
50

7
Vo

lum
e t

o C
ap

ac
ity

0.2
0

0.0
3

0.1
6

Qu
eu

e L
en

gth
 95

th 
(m

)
0.0

0.7
4.4

Co
ntr

ol 
De

lay
 (s

)
0.0

1.2
13

.5
La

ne
 LO

S
A

B
Ap

pr
oa

ch
 D

ela
y (

s)
0.0

1.2
13

.5
Ap

pr
oa

ch
 LO

S
B

Int
er

se
cti

on
 S

um
ma

ry
Av

er
ag

e D
ela

y 
2.1

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 

45
.5%

IC
U 

Le
ve

l o
f S

er
vic

e 
A

An
aly

sis
 P

er
iod

 (m
in)

15



H
C

M
 U

ns
ig

na
liz

ed
 In

te
rs

ec
tio

n 
C

ap
ac

ity
 A

na
ly

si
s<

B
ac

kg
ro

un
d>

 2
02

9 
W

ee
kd

ay
 P

M
 P

ea
k 

H
ou

r
5:

 F
ry

 C
re

sc
en

t (
E

as
t)

 &
 A

sp
en

 S
pr

in
gs

 D
riv

e
03

-1
4-

20
22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 8

Mo
ve

me
nt

EB
T

EB
R

W
BL

W
BT

NB
L

NB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

29
1

16
13

26
7

9
10

Fu
tur

e V
olu

me
 (V

eh
/h)

29
1

16
13

26
7

9
10

Si
gn

 C
on

tro
l

Fr
ee

Fr
ee

St
op

Gr
ad

e
0%

0%
0%

Pe
ak

 H
ou

r F
ac

tor
0.9

2
0.9

2
0.9

2
0.9

2
0.9

2
0.9

2
Ho

ur
ly 

flo
w 

ra
te 

(vp
h)

31
6

17
14

29
0

10
11

Pe
de

str
ian

s
2

4
La

ne
 W

idt
h (

m)
3.7

3.7
W

alk
ing

 S
pe

ed
 (m

/s)
1.1

1.1
Pe

rce
nt 

Bl
oc

ka
ge

0
0

Ri
gh

t tu
rn

 fla
re

 (v
eh

)
Me

dia
n t

yp
e

No
ne

No
ne

Me
dia

n s
tor

ag
e v

eh
)

Up
str

ea
m 

sig
na

l (m
)

24
5

pX
, p

lat
oo

n u
nb

loc
ke

d
vC

, c
on

flic
tin

g v
olu

me
33

7
64

6
33

0
vC

1, 
sta

ge
 1 

co
nf 

vo
l

vC
2, 

sta
ge

 2 
co

nf 
vo

l
vC

u, 
un

blo
ck

ed
 vo

l
33

7
64

6
33

0
tC

, s
ing

le 
(s)

4.1
6.4

6.2
tC

, 2
 st

ag
e (

s)
tF

 (s
)

2.2
3.5

3.3
p0

 qu
eu

e f
re

e %
99

98
98

cM
 ca

pa
cit

y (
ve

h/h
)

12
29

43
2

71
1

Di
re

cti
on

, L
an

e #
EB

 1
W

B 
1

NB
 1

Vo
lum

e T
ota

l
33

3
30

4
21

Vo
lum

e L
eft

0
14

10
Vo

lum
e R

igh
t

17
0

11
cS

H
17

00
12

29
54

4
Vo

lum
e t

o C
ap

ac
ity

0.2
0

0.0
1

0.0
4

Qu
eu

e L
en

gth
 95

th 
(m

)
0.0

0.3
0.9

Co
ntr

ol 
De

lay
 (s

)
0.0

0.5
11

.9
La

ne
 LO

S
A

B
Ap

pr
oa

ch
 D

ela
y (

s)
0.0

0.5
11

.9
Ap

pr
oa

ch
 LO

S
B

Int
er

se
cti

on
 S

um
ma

ry
Av

er
ag

e D
ela

y 
0.6

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 

35
.3%

IC
U 

Le
ve

l o
f S

er
vic

e 
A

An
aly

sis
 P

er
iod

 (m
in)

15

H
C

M
 U

ns
ig

na
liz

ed
 In

te
rs

ec
tio

n 
C

ap
ac

ity
 A

na
ly

si
s<

B
ac

kg
ro

un
d>

 2
02

9 
W

ee
kd

ay
 P

M
 P

ea
k 

H
ou

r
6:

 F
ry

 C
re

sc
en

t (
W

es
t)

/E
xi

st
in

g 
C

on
do

 A
cc

es
s 

&
 A

sp
en

 S
pr

in
gs

 D
riv

e
03

-1
4-

20
22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 9

Mo
ve

me
nt

EB
L

EB
T

EB
R

W
BL

W
BT

W
BR

NB
L

NB
T

NB
R

SB
L

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

17
28

8
18

9
23

0
37

10
1

2
18

0
10

Fu
tur

e V
olu

me
 (V

eh
/h)

17
28

8
18

9
23

0
37

10
1

2
18

0
10

Si
gn

 C
on

tro
l

Fr
ee

Fr
ee

St
op

St
op

Gr
ad

e
0%

0%
0%

0%
Pe

ak
 H

ou
r F

ac
tor

0.9
1

0.9
1

0.9
1

0.9
1

0.9
1

0.9
1

0.9
1

0.9
1

0.9
1

0.9
1

0.9
1

0.9
1

Ho
ur

ly 
flo

w 
ra

te 
(vp

h)
19

31
6

20
10

25
3

41
11

1
2

20
0

11
Pe

de
str

ian
s

3
8

La
ne

 W
idt

h (
m)

3.7
3.7

W
alk

ing
 S

pe
ed

 (m
/s)

1.1
1.1

Pe
rce

nt 
Bl

oc
ka

ge
0

1
Ri

gh
t tu

rn
 fla

re
 (v

eh
)

Me
dia

n t
yp

e
No

ne
No

ne
Me

dia
n s

tor
ag

e v
eh

)
Up

str
ea

m 
sig

na
l (m

)
32

3
pX

, p
lat

oo
n u

nb
loc

ke
d

vC
, c

on
flic

tin
g v

olu
me

30
2

33
9

67
2

68
9

32
9

66
8

67
8

28
2

vC
1, 

sta
ge

 1 
co

nf 
vo

l
vC

2, 
sta

ge
 2 

co
nf 

vo
l

vC
u, 

un
blo

ck
ed

 vo
l

30
2

33
9

67
2

68
9

32
9

66
8

67
8

28
2

tC
, s

ing
le 

(s)
4.1

4.1
7.1

6.5
6.2

7.1
6.5

6.2
tC

, 2
 st

ag
e (

s)
tF

 (s
)

2.2
2.2

3.5
4.0

3.3
3.5

4.0
3.3

p0
 qu

eu
e f

re
e %

98
99

97
10

0
10

0
94

10
0

99
cM

 ca
pa

cit
y (

ve
h/h

)
12

61
12

28
35

7
35

9
71

5
36

0
36

4
75

6

Di
re

cti
on

, L
an

e #
EB

 1
W

B 
1

NB
 1

SB
 1

Vo
lum

e T
ota

l
35

5
30

4
14

31
Vo

lum
e L

eft
19

10
11

20
Vo

lum
e R

igh
t

20
41

2
11

cS
H

12
61

12
28

38
4

44
3

Vo
lum

e t
o C

ap
ac

ity
0.0

2
0.0

1
0.0

4
0.0

7
Qu

eu
e L

en
gth

 95
th 

(m
)

0.3
0.2

0.9
1.7

Co
ntr

ol 
De

lay
 (s

)
0.6

0.3
14

.7
13

.7
La

ne
 LO

S
A

A
B

B
Ap

pr
oa

ch
 D

ela
y (

s)
0.6

0.3
14

.7
13

.7
Ap

pr
oa

ch
 LO

S
B

B

Int
er

se
cti

on
 S

um
ma

ry
Av

er
ag

e D
ela

y 
1.3

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 

33
.5%

IC
U 

Le
ve

l o
f S

er
vic

e 
A

An
aly

sis
 P

er
iod

 (m
in)

15



H
C

M
 U

ns
ig

na
liz

ed
 In

te
rs

ec
tio

n 
C

ap
ac

ity
 A

na
ly

si
s<

B
ac

kg
ro

un
d>

 2
02

9 
W

ee
kd

ay
 P

M
 P

ea
k 

H
ou

r
7:

 A
sp

en
 S

pr
in

gs
 D

riv
e 

&
 1

0 
A

sp
en

 S
pr

in
gs

 D
riv

e 
A

cc
es

s
03

-1
4-

20
22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 10

Mo
ve

me
nt

EB
L

EB
T

W
BT

W
BR

SB
L

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

0
29

7
26

3
0

0
0

Fu
tur

e V
olu

me
 (V

eh
/h)

0
29

7
26

3
0

0
0

Si
gn

 C
on

tro
l

Fr
ee

Fr
ee

St
op

Gr
ad

e
0%

0%
0%

Pe
ak

 H
ou

r F
ac

tor
0.9

2
0.9

2
0.9

2
0.9

2
0.9

2
0.9

2
Ho

ur
ly 

flo
w 

ra
te 

(vp
h)

0
32

3
28

6
0

0
0

Pe
de

str
ian

s
La

ne
 W

idt
h (

m)
W

alk
ing

 S
pe

ed
 (m

/s)
Pe

rce
nt 

Bl
oc

ka
ge

Ri
gh

t tu
rn

 fla
re

 (v
eh

)
Me

dia
n t

yp
e

No
ne

No
ne

Me
dia

n s
tor

ag
e v

eh
)

Up
str

ea
m 

sig
na

l (m
)

79
pX

, p
lat

oo
n u

nb
loc

ke
d

vC
, c

on
flic

tin
g v

olu
me

28
6

60
9

28
6

vC
1, 

sta
ge

 1 
co

nf 
vo

l
vC

2, 
sta

ge
 2 

co
nf 

vo
l

vC
u, 

un
blo

ck
ed

 vo
l

28
6

60
9

28
6

tC
, s

ing
le 

(s)
4.1

6.4
6.2

tC
, 2

 st
ag

e (
s)

tF
 (s

)
2.2

3.5
3.3

p0
 qu

eu
e f

re
e %

10
0

10
0

10
0

cM
 ca

pa
cit

y (
ve

h/h
)

12
76

45
8

75
3

Di
re

cti
on

, L
an

e #
EB

 1
W

B 
1

SB
 1

Vo
lum

e T
ota

l
32

3
28

6
0

Vo
lum

e L
eft

0
0

0
Vo

lum
e R

igh
t

0
0

0
cS

H
12

76
17

00
17

00
Vo

lum
e t

o C
ap

ac
ity

0.0
0

0.1
7

0.0
0

Qu
eu

e L
en

gth
 95

th 
(m

)
0.0

0.0
0.0

Co
ntr

ol 
De

lay
 (s

)
0.0

0.0
0.0

La
ne

 LO
S

A
Ap

pr
oa

ch
 D

ela
y (

s)
0.0

0.0
0.0

Ap
pr

oa
ch

 LO
S

A

Int
er

se
cti

on
 S

um
ma

ry
Av

er
ag

e D
ela

y 
0.0

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 

19
.0%

IC
U 

Le
ve

l o
f S

er
vic

e 
A

An
aly

sis
 P

er
iod

 (m
in)

15

H
C

M
 U

ns
ig

na
liz

ed
 In

te
rs

ec
tio

n 
C

ap
ac

ity
 A

na
ly

si
s<

B
ac

kg
ro

un
d>

 2
02

9 
W

ee
kd

ay
 P

M
 P

ea
k 

H
ou

r
8:

 B
ow

m
an

vi
lle

 A
ve

nu
e 

&
 S

ha
re

d 
S

ite
/M

et
ro

lin
x 

La
ne

w
ay

03
-1

4-
20

22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 11

Mo
ve

me
nt

EB
L

EB
R

NB
L

NB
T

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

0
0

0
10

76
92

3
7

Fu
tur

e V
olu

me
 (V

eh
/h)

0
0

0
10

76
92

3
7

Si
gn

 C
on

tro
l

St
op

Fr
ee

Fr
ee

Gr
ad

e
0%

0%
0%

Pe
ak

 H
ou

r F
ac

tor
0.9

2
0.9

2
0.9

2
0.9

2
0.9

2
0.9

2
Ho

ur
ly 

flo
w 

ra
te 

(vp
h)

0
0

0
11

70
10

03
8

Pe
de

str
ian

s
La

ne
 W

idt
h (

m)
W

alk
ing

 S
pe

ed
 (m

/s)
Pe

rce
nt 

Bl
oc

ka
ge

Ri
gh

t tu
rn

 fla
re

 (v
eh

)
Me

dia
n t

yp
e

No
ne

No
ne

Me
dia

n s
tor

ag
e v

eh
)

Up
str

ea
m 

sig
na

l (m
)

11
7

37
9

pX
, p

lat
oo

n u
nb

loc
ke

d
0.8

7
0.9

5
0.9

5
vC

, c
on

flic
tin

g v
olu

me
15

92
50

6
10

11
vC

1, 
sta

ge
 1 

co
nf 

vo
l

vC
2, 

sta
ge

 2 
co

nf 
vo

l
vC

u, 
un

blo
ck

ed
 vo

l
11

40
38

1
91

2
tC

, s
ing

le 
(s)

6.8
6.9

4.1
tC

, 2
 st

ag
e (

s)
tF

 (s
)

3.5
3.3

2.2
p0

 qu
eu

e f
re

e %
10

0
10

0
10

0
cM

 ca
pa

cit
y (

ve
h/h

)
17

0
58

7
70

8

Di
re

cti
on

, L
an

e #
EB

 1
NB

 1
NB

 2
SB

 1
SB

 2
Vo

lum
e T

ota
l

0
58

5
58

5
66

9
34

2
Vo

lum
e L

eft
0

0
0

0
0

Vo
lum

e R
igh

t
0

0
0

0
8

cS
H

17
00

17
00

17
00

17
00

17
00

Vo
lum

e t
o C

ap
ac

ity
0.0

0
0.3

4
0.3

4
0.3

9
0.2

0
Qu

eu
e L

en
gth

 95
th 

(m
)

0.0
0.0

0.0
0.0

0.0
Co

ntr
ol 

De
lay

 (s
)

0.0
0.0

0.0
0.0

0.0
La

ne
 LO

S
A

Ap
pr

oa
ch

 D
ela

y (
s)

0.0
0.0

0.0
Ap

pr
oa

ch
 LO

S
A

Int
er

se
cti

on
 S

um
ma

ry
Av

er
ag

e D
ela

y 
0.0

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 

33
.1%

IC
U 

Le
ve

l o
f S

er
vic

e 
A

An
aly

sis
 P

er
iod

 (m
in)

15



T
im

in
gs

<
T

ot
al

>
 2

02
9 

W
ee

kd
ay

 A
M

 P
ea

k 
H

ou
r

1:
 B

ow
m

an
vi

lle
 A

ve
nu

e 
&

 H
ig

hw
ay

 2
03

-1
4-

20
22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 1

La
ne

 G
ro

up
EB

L
EB

T
EB

R
W

BL
W

BT
W

BR
NB

L
NB

T
NB

R
SB

L
SB

T
SB

R
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

17
6

74
0

27
0

25
5

88
5

73
24

5
34

0
12

1
37

57
1

29
8

Fu
tur

e V
olu

me
 (v

ph
)

17
6

74
0

27
0

25
5

88
5

73
24

5
34

0
12

1
37

57
1

29
8

Tu
rn

 T
yp

e
pm

+p
t

NA
Pe

rm
pm

+p
t

NA
Pe

rm
pm

+p
t

NA
Pe

rm
Pe

rm
NA

Pe
rm

Pr
ote

cte
d P

ha
se

s
5

2
1

6
3

8
4

Pe
rm

itte
d P

ha
se

s
2

2
6

6
8

8
4

4
De

tec
tor

 P
ha

se
5

2
2

1
6

6
3

8
8

4
4

4
Sw

itc
h P

ha
se

Mi
nim

um
 In

itia
l (s

)
5.0

20
.0

20
.0

5.0
20

.0
20

.0
5.0

12
.0

12
.0

12
.0

12
.0

12
.0

Mi
nim

um
 S

pli
t (

s)
9.0

28
.2

28
.2

9.0
28

.2
28

.2
9.0

26
.0

26
.0

30
.5

30
.5

30
.5

To
tal

 S
pli

t (
s)

13
.0

29
.0

29
.0

18
.0

34
.0

34
.0

12
.5

43
.0

43
.0

30
.5

30
.5

30
.5

To
tal

 S
pli

t (
%

)
14

.4%
32

.2%
32

.2%
20

.0%
37

.8%
37

.8%
13

.9%
47

.8%
47

.8%
33

.9%
33

.9%
33

.9%
Ye

llo
w 

Tim
e (

s)
3.0

4.3
4.3

3.0
4.3

4.3
3.0

4.9
4.9

4.9
4.9

4.9
Al

l-R
ed

 T
im

e (
s)

0.0
1.9

1.9
0.0

1.9
1.9

0.0
1.6

1.6
1.6

1.6
1.6

Lo
st 

Tim
e A

dju
st 

(s)
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
To

tal
 Lo

st 
Tim

e (
s)

3.0
6.2

6.2
3.0

6.2
6.2

3.0
6.5

6.5
6.5

6.5
6.5

Le
ad

/La
g

Le
ad

La
g

La
g

Le
ad

La
g

La
g

Le
ad

La
g

La
g

La
g

Le
ad

-L
ag

 O
pti

mi
ze

?
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Re

ca
ll M

od
e

No
ne

C-
Ma

x
C-

Ma
x

No
ne

No
ne

No
ne

No
ne

No
ne

No
ne

No
ne

No
ne

No
ne

Ac
t E

ffc
t G

re
en

 (s
)

37
.7

24
.3

24
.3

45
.4

29
.0

29
.0

38
.6

35
.1

35
.1

22
.6

22
.6

22
.6

Ac
tua

ted
 g/

C 
Ra

tio
0.4

2
0.2

7
0.2

7
0.5

0
0.3

2
0.3

2
0.4

3
0.3

9
0.3

9
0.2

5
0.2

5
0.2

5
v/c

 R
ati

o
0.8

4
0.9

5
0.6

2
0.9

1
0.9

5
0.1

9
0.8

9
0.4

0
0.2

4
0.2

6
0.7

9
0.6

2
Co

ntr
ol 

De
lay

47
.9

54
.9

12
.0

52
.4

50
.5

4.0
48

.0
16

.3
2.7

30
.6

39
.6

11
.1

Qu
eu

e D
ela

y
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
To

tal
 D

ela
y

47
.9

54
.9

12
.0

52
.4

50
.5

4.0
48

.0
16

.3
2.7

30
.6

39
.6

11
.1

LO
S

D
D

B
D

D
A

D
B

A
C

D
B

Ap
pr

oa
ch

 D
ela

y
42

.6
47

.9
23

.2
29

.2
Ap

pr
oa

ch
 LO

S
D

D
C

C

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 90
Ac

tua
ted

 C
yc

le 
Le

ng
th:

 90
Of

fse
t: 0

 (0
%

), 
Re

fer
en

ce
d t

o p
ha

se
 2:

EB
TL

, S
tar

t o
f G

re
en

Na
tur

al 
Cy

cle
: 9

0
Co

ntr
ol 

Ty
pe

: A
ctu

ate
d-

Co
or

din
ate

d
Ma

xim
um

 v/
c R

ati
o: 

0.9
5

Int
er

se
cti

on
 S

ign
al 

De
lay

: 3
7.6

Int
er

se
cti

on
 LO

S:
 D

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 8

1.2
%

IC
U 

Le
ve

l o
f S

er
vic

e D
An

aly
sis

 P
er

iod
 (m

in)
 15

Sp
lits

 an
d P

ha
se

s: 
    

1: 
Bo

wm
an

vil
le 

Av
en

ue
 &

 H
igh

wa
y 2

H
C

M
 S

ig
na

liz
ed

 In
te

rs
ec

tio
n 

C
ap

ac
ity

 A
na

ly
si

s
<

T
ot

al
>

 2
02

9 
W

ee
kd

ay
 A

M
 P

ea
k 

H
ou

r
1:

 B
ow

m
an

vi
lle

 A
ve

nu
e 

&
 H

ig
hw

ay
 2

03
-1

4-
20

22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 2

Mo
ve

me
nt

EB
L

EB
T

EB
R

W
BL

W
BT

W
BR

NB
L

NB
T

NB
R

SB
L

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
vp

h)
17

6
74

0
27

0
25

5
88

5
73

24
5

34
0

12
1

37
57

1
29

8
Fu

tur
e V

olu
me

 (v
ph

)
17

6
74

0
27

0
25

5
88

5
73

24
5

34
0

12
1

37
57

1
29

8
Ide

al 
Flo

w 
(vp

hp
l)

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

To
tal

 Lo
st 

tim
e (

s)
3.0

6.2
6.2

3.0
6.2

6.2
3.0

6.5
6.5

6.5
6.5

6.5
La

ne
 U

til.
 F

ac
tor

1.0
0

0.9
5

1.0
0

1.0
0

0.9
5

1.0
0

1.0
0

0.9
5

1.0
0

1.0
0

0.9
5

1.0
0

Fr
pb

, p
ed

/bi
ke

s
1.0

0
1.0

0
0.9

7
1.0

0
1.0

0
0.9

8
1.0

0
1.0

0
0.9

8
1.0

0
1.0

0
0.9

7
Flp

b, 
pe

d/b
ike

s
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
Fr

t
1.0

0
1.0

0
0.8

5
1.0

0
1.0

0
0.8

5
1.0

0
1.0

0
0.8

5
1.0

0
1.0

0
0.8

5
Flt

 P
ro

tec
ted

0.9
5

1.0
0

1.0
0

0.9
5

1.0
0

1.0
0

0.9
5

1.0
0

1.0
0

0.9
5

1.0
0

1.0
0

Sa
td.

 F
low

 (p
ro

t)
15

87
31

47
13

44
15

87
31

74
12

66
15

45
29

68
14

74
14

45
30

42
13

60
Flt

 P
er

mi
tte

d
0.1

7
1.0

0
1.0

0
0.1

5
1.0

0
1.0

0
0.2

4
1.0

0
1.0

0
0.4

9
1.0

0
1.0

0
Sa

td.
 F

low
 (p

er
m)

27
6

31
47

13
44

24
6

31
74

12
66

39
7

29
68

14
74

74
2

30
42

13
60

Pe
ak

-h
ou

r f
ac

tor
, P

HF
0.7

9
0.9

2
0.7

5
0.8

1
0.9

1
0.7

9
0.9

5
0.7

4
0.7

5
0.7

5
0.9

5
0.8

6
Ad

j. F
low

 (v
ph

)
22

3
80

4
36

0
31

5
97

3
92

25
8

45
9

16
1

49
60

1
34

7
RT

OR
 R

ed
uc

tio
n (

vp
h)

0
0

21
5

0
0

62
0

0
98

0
0

22
1

La
ne

 G
ro

up
 F

low
 (v

ph
)

22
3

80
4

14
5

31
5

97
3

30
25

8
45

9
63

49
60

1
12

6
Co

nfl
. P

ed
s. 

(#
/hr

)
2

10
10

2
15

3
3

15
He

av
y V

eh
icl

es
 (%

)
15

%
16

%
18

%
15

%
15

%
27

%
18

%
23

%
9%

26
%

20
%

16
%

Tu
rn

 T
yp

e
pm

+p
t

NA
Pe

rm
pm

+p
t

NA
Pe

rm
pm

+p
t

NA
Pe

rm
Pe

rm
NA

Pe
rm

Pr
ote

cte
d P

ha
se

s
5

2
1

6
3

8
4

Pe
rm

itte
d P

ha
se

s
2

2
6

6
8

8
4

4
Ac

tua
ted

 G
re

en
, G

 (s
)

34
.5

24
.2

24
.2

42
.2

28
.9

28
.9

35
.1

35
.1

35
.1

22
.6

22
.6

22
.6

Ef
fec

tiv
e G

re
en

, g
 (s

)
34

.5
24

.2
24

.2
42

.2
28

.9
28

.9
35

.1
35

.1
35

.1
22

.6
22

.6
22

.6
Ac

tua
ted

 g/
C 

Ra
tio

0.3
8

0.2
7

0.2
7

0.4
7

0.3
2

0.3
2

0.3
9

0.3
9

0.3
9

0.2
5

0.2
5

0.2
5

Cl
ea

ra
nc

e T
im

e (
s)

3.0
6.2

6.2
3.0

6.2
6.2

3.0
6.5

6.5
6.5

6.5
6.5

Ve
hic

le 
Ex

ten
sio

n (
s)

3.0
3.0

3.0
3.0

3.0
3.0

3.0
3.0

3.0
3.0

3.0
3.0

La
ne

 G
rp

 C
ap

 (v
ph

)
25

5
84

6
36

1
33

8
10

19
40

6
27

6
11

57
57

4
18

6
76

3
34

1
v/s

 R
ati

o P
ro

t
0.1

0
0.2

6
c0

.15
c0

.31
c0

.10
0.1

5
0.2

0
v/s

 R
ati

o P
er

m
0.2

3
0.1

1
0.2

8
0.0

2
c0

.27
0.0

4
0.0

7
0.0

9
v/c

 R
ati

o
0.8

7
0.9

5
0.4

0
0.9

3
0.9

5
0.0

7
0.9

3
0.4

0
0.1

1
0.2

6
0.7

9
0.3

7
Un

ifo
rm

 D
ela

y, 
d1

21
.5

32
.3

27
.0

22
.8

29
.9

21
.2

22
.7

19
.8

17
.5

27
.0

31
.5

27
.8

Pr
og

re
ss

ion
 F

ac
tor

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

1.0
0

0.8
2

0.7
8

0.6
3

1.0
0

1.0
0

1.0
0

Inc
re

me
nta

l D
ela

y, 
d2

26
.5

21
.0

3.3
31

.8
18

.2
0.1

35
.7

0.2
0.1

0.8
5.4

0.7
De

lay
 (s

)
48

.0
53

.3
30

.3
54

.5
48

.1
21

.3
54

.4
15

.6
11

.1
27

.8
36

.9
28

.5
Le

ve
l o

f S
er

vic
e

D
D

C
D

D
C

D
B

B
C

D
C

Ap
pr

oa
ch

 D
ela

y (
s)

46
.5

47
.8

26
.2

33
.5

Ap
pr

oa
ch

 LO
S

D
D

C
C

Int
er

se
cti

on
 S

um
ma

ry
HC

M 
20

00
 C

on
tro

l D
ela

y
40

.2
HC

M 
20

00
 Le

ve
l o

f S
er

vic
e

D
HC

M 
20

00
 V

olu
me

 to
 C

ap
ac

ity
 ra

tio
1.0

1
Ac

tua
ted

 C
yc

le 
Le

ng
th 

(s)
 

90
.0

Su
m 

of 
los

t ti
me

 (s
)

18
.7

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n

81
.2%

IC
U 

Le
ve

l o
f S

er
vic

e
D

An
aly

sis
 P

er
iod

 (m
in)

15
c  

  C
riti

ca
l L

an
e G

ro
up



T
im

in
gs

<
T

ot
al

>
 2

02
9 

W
ee

kd
ay

 A
M

 P
ea

k 
H

ou
r

2:
 B

ow
m

an
vi

lle
 A

ve
nu

e 
&

 A
sp

en
 S

pr
in

gs
 D

riv
e

03
-1

4-
20

22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 3

La
ne

 G
ro

up
EB

L
EB

R
NB

L
NB

T
SB

T
SB

R
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

21
0

12
8

11
4

49
5

93
8

14
9

Fu
tur

e V
olu

me
 (v

ph
)

21
0

12
8

11
4

49
5

93
8

14
9

Tu
rn

 T
yp

e
Pr

ot
Pe

rm
Pe

rm
NA

NA
Pe

rm
Pr

ote
cte

d P
ha

se
s

4
2

6
Pe

rm
itte

d P
ha

se
s

4
2

6
De

tec
tor

 P
ha

se
4

4
2

2
6

6
Sw

itc
h P

ha
se

Mi
nim

um
 In

itia
l (s

)
8.0

8.0
20

.0
20

.0
20

.0
20

.0
Mi

nim
um

 S
pli

t (
s)

24
.0

24
.0

27
.0

27
.0

27
.0

27
.0

To
tal

 S
pli

t (
s)

29
.7

29
.7

60
.3

60
.3

60
.3

60
.3

To
tal

 S
pli

t (
%

)
33

.0%
33

.0%
67

.0%
67

.0%
67

.0%
67

.0%
Ye

llo
w 

Tim
e (

s)
3.3

3.3
4.2

4.2
4.2

4.2
Al

l-R
ed

 T
im

e (
s)

2.6
2.6

2.1
2.1

2.1
2.1

Lo
st 

Tim
e A

dju
st 

(s)
0.0

0.0
0.0

0.0
0.0

0.0
To

tal
 Lo

st 
Tim

e (
s)

5.9
5.9

6.3
6.3

6.3
6.3

Le
ad

/La
g

Le
ad

-L
ag

 O
pti

mi
ze

?
Re

ca
ll M

od
e

No
ne

No
ne

C-
Ma

x
C-

Ma
x

C-
Ma

x
C-

Ma
x

Ac
t E

ffc
t G

re
en

 (s
)

19
.3

19
.3

58
.5

58
.5

58
.5

58
.5

Ac
tua

ted
 g/

C 
Ra

tio
0.2

1
0.2

1
0.6

5
0.6

5
0.6

5
0.6

5
v/c

 R
ati

o
0.7

7
0.4

7
0.4

8
0.2

9
0.5

0
0.2

2
Co

ntr
ol 

De
lay

47
.0

16
.5

14
.0

6.0
7.1

1.3
Qu

eu
e D

ela
y

0.0
0.0

0.0
0.0

0.0
0.0

To
tal

 D
ela

y
47

.0
16

.5
14

.0
6.0

7.1
1.3

LO
S

D
B

B
A

A
A

Ap
pr

oa
ch

 D
ela

y
34

.5
7.5

6.2
Ap

pr
oa

ch
 LO

S
C

A
A

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 90
Ac

tua
ted

 C
yc

le 
Le

ng
th:

 90
Of

fse
t: 0

 (0
%

), 
Re

fer
en

ce
d t

o p
ha

se
 2:

NB
TL

 an
d 6

:S
BT

, S
tar

t o
f G

re
en

Na
tur

al 
Cy

cle
: 6

0
Co

ntr
ol 

Ty
pe

: A
ctu

ate
d-

Co
or

din
ate

d
Ma

xim
um

 v/
c R

ati
o: 

0.7
7

Int
er

se
cti

on
 S

ign
al 

De
lay

: 1
2.3

Int
er

se
cti

on
 LO

S:
 B

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 6

9.6
%

IC
U 

Le
ve

l o
f S

er
vic

e C
An

aly
sis

 P
er

iod
 (m

in)
 15

Sp
lits

 an
d P

ha
se

s: 
    

2: 
Bo

wm
an

vil
le 

Av
en

ue
 &

 A
sp

en
 S

pr
ing

s D
riv

e

H
C

M
 S

ig
na

liz
ed

 In
te

rs
ec

tio
n 

C
ap

ac
ity

 A
na

ly
si

s
<

T
ot

al
>

 2
02

9 
W

ee
kd

ay
 A

M
 P

ea
k 

H
ou

r
2:

 B
ow

m
an

vi
lle

 A
ve

nu
e 

&
 A

sp
en

 S
pr

in
gs

 D
riv

e
03

-1
4-

20
22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 4

Mo
ve

me
nt

EB
L

EB
R

NB
L

NB
T

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
vp

h)
21

0
12

8
11

4
49

5
93

8
14

9
Fu

tur
e V

olu
me

 (v
ph

)
21

0
12

8
11

4
49

5
93

8
14

9
Ide

al 
Flo

w 
(vp

hp
l)

19
00

19
00

19
00

19
00

19
00

19
00

To
tal

 Lo
st 

tim
e (

s)
5.9

5.9
6.3

6.3
6.3

6.3
La

ne
 U

til.
 F

ac
tor

1.0
0

1.0
0

1.0
0

0.9
5

0.9
5

1.0
0

Fr
pb

, p
ed

/bi
ke

s
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
0.9

6
Flp

b, 
pe

d/b
ike

s
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
Fr

t
1.0

0
0.8

5
1.0

0
1.0

0
1.0

0
0.8

5
Flt

 P
ro

tec
ted

0.9
5

1.0
0

0.9
5

1.0
0

1.0
0

1.0
0

Sa
td.

 F
low

 (p
ro

t)
17

22
15

12
16

36
29

68
30

67
12

70
Flt

 P
er

mi
tte

d
0.9

5
1.0

0
0.2

5
1.0

0
1.0

0
1.0

0
Sa

td.
 F

low
 (p

er
m)

17
22

15
12

43
8

29
68

30
67

12
70

Pe
ak

-h
ou

r f
ac

tor
, P

HF
0.7

4
0.6

5
0.8

3
0.8

8
0.9

4
0.7

5
Ad

j. F
low

 (v
ph

)
28

4
19

7
13

7
56

2
99

8
19

9
RT

OR
 R

ed
uc

tio
n (

vp
h)

0
91

0
0

0
70

La
ne

 G
ro

up
 F

low
 (v

ph
)

28
4

10
6

13
7

56
3

99
8

12
9

Co
nfl

. P
ed

s. 
(#

/hr
)

9
9

He
av

y V
eh

icl
es

 (%
)

6%
8%

11
%

23
%

19
%

23
%

Tu
rn

 T
yp

e
Pr

ot
Pe

rm
Pe

rm
NA

NA
Pe

rm
Pr

ote
cte

d P
ha

se
s

4
2

6
Pe

rm
itte

d P
ha

se
s

4
2

6
Ac

tua
ted

 G
re

en
, G

 (s
)

19
.3

19
.3

58
.5

58
.5

58
.5

58
.5

Ef
fec

tiv
e G

re
en

, g
 (s

)
19

.3
19

.3
58

.5
58

.5
58

.5
58

.5
Ac

tua
ted

 g/
C 

Ra
tio

0.2
1

0.2
1

0.6
5

0.6
5

0.6
5

0.6
5

Cl
ea

ra
nc

e T
im

e (
s)

5.9
5.9

6.3
6.3

6.3
6.3

Ve
hic

le 
Ex

ten
sio

n (
s)

3.0
3.0

3.0
3.0

3.0
3.0

La
ne

 G
rp

 C
ap

 (v
ph

)
36

9
32

4
28

4
19

29
19

93
82

5
v/s

 R
ati

o P
ro

t
c0

.16
0.1

9
c0

.33
v/s

 R
ati

o P
er

m
0.0

7
0.3

1
0.1

0
v/c

 R
ati

o
0.7

7
0.3

3
0.4

8
0.2

9
0.5

0
0.1

6
Un

ifo
rm

 D
ela

y, 
d1

33
.3

29
.9

8.0
6.8

8.2
6.1

Pr
og

re
ss

ion
 F

ac
tor

1.0
0

1.0
0

0.7
7

0.7
5

0.7
3

0.7
6

Inc
re

me
nta

l D
ela

y, 
d2

9.3
0.6

5.6
0.4

0.6
0.3

De
lay

 (s
)

42
.6

30
.5

11
.8

5.4
6.5

5.0
Le

ve
l o

f S
er

vic
e

D
C

B
A

A
A

Ap
pr

oa
ch

 D
ela

y (
s)

37
.6

6.7
6.3

Ap
pr

oa
ch

 LO
S

D
A

A

Int
er

se
cti

on
 S

um
ma

ry
HC

M 
20

00
 C

on
tro

l D
ela

y
12

.7
HC

M 
20

00
 Le

ve
l o

f S
er

vic
e

B
HC

M 
20

00
 V

olu
me

 to
 C

ap
ac

ity
 ra

tio
0.5

7
Ac

tua
ted

 C
yc

le 
Le

ng
th 

(s)
 

90
.0

Su
m 

of 
los

t ti
me

 (s
)

12
.2

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n

69
.6%

IC
U 

Le
ve

l o
f S

er
vic

e
C

An
aly

sis
 P

er
iod

 (m
in)

15
c  

  C
riti

ca
l L

an
e G

ro
up



T
im

in
gs

<
T

ot
al

>
 2

02
9 

W
ee

kd
ay

 A
M

 P
ea

k 
H

ou
r

3:
 B

ow
m

an
vi

lle
 A

ve
nu

e 
&

 H
ar

tw
el

l A
ve

nu
e/

E
xi

st
in

g 
C

on
do

 A
cc

es
s

03
-1

4-
20

22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 5

La
ne

 G
ro

up
EB

L
EB

T
EB

R
W

BL
W

BT
NB

L
NB

T
SB

L
SB

T
SB

R
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

23
0

40
1

1
33

58
3

5
10

27
29

Fu
tur

e V
olu

me
 (v

ph
)

23
0

40
1

1
33

58
3

5
10

27
29

Tu
rn

 T
yp

e
Pe

rm
NA

Pe
rm

Pe
rm

NA
Pe

rm
NA

Pe
rm

NA
Pe

rm
Pr

ote
cte

d P
ha

se
s

4
4

2
2

Pe
rm

itte
d P

ha
se

s
4

4
4

2
2

2
De

tec
tor

 P
ha

se
4

4
4

4
4

2
2

2
2

2
Sw

itc
h P

ha
se

Mi
nim

um
 In

itia
l (s

)
8.0

8.0
8.0

8.0
8.0

20
.0

20
.0

20
.0

20
.0

20
.0

Mi
nim

um
 S

pli
t (

s)
24

.3
24

.3
24

.3
24

.3
24

.3
27

.0
27

.0
27

.0
27

.0
27

.0
To

tal
 S

pli
t (

s)
29

.7
29

.7
29

.7
29

.7
29

.7
60

.3
60

.3
60

.3
60

.3
60

.3
To

tal
 S

pli
t (

%
)

33
.0%

33
.0%

33
.0%

33
.0%

33
.0%

67
.0%

67
.0%

67
.0%

67
.0%

67
.0%

Ye
llo

w 
Tim

e (
s)

3.3
3.3

3.3
3.3

3.3
4.8

4.8
4.8

4.8
4.8

Al
l-R

ed
 T

im
e (

s)
3.0

3.0
3.0

3.0
3.0

1.8
1.8

1.8
1.8

1.8
Lo

st 
Tim

e A
dju

st 
(s)

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

To
tal

 Lo
st 

Tim
e (

s)
6.3

6.3
6.3

6.6
6.6

6.6
6.6

6.6
Le

ad
/La

g
Le

ad
-L

ag
 O

pti
mi

ze
?

Re
ca

ll M
od

e
No

ne
No

ne
No

ne
No

ne
No

ne
C-

Ma
x

C-
Ma

x
C-

Ma
x

C-
Ma

x
C-

Ma
x

Ac
t E

ffc
t G

re
en

 (s
)

8.6
8.6

8.6
72

.7
72

.7
72

.7
72

.7
72

.7
Ac

tua
ted

 g/
C 

Ra
tio

0.1
0

0.1
0

0.1
0

0.8
1

0.8
1

0.8
1

0.8
1

0.8
1

v/c
 R

ati
o

0.2
5

0.2
7

0.0
3

0.1
4

0.2
9

0.0
1

0.4
3

0.0
4

Co
ntr

ol 
De

lay
41

.9
14

.7
30

.3
4.2

3.4
2.2

2.4
0.5

Qu
eu

e D
ela

y
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
To

tal
 D

ela
y

41
.9

14
.7

30
.3

4.2
3.4

2.2
2.4

0.5
LO

S
D

B
C

A
A

A
A

A
Ap

pr
oa

ch
 D

ela
y

25
.3

30
.3

3.4
2.4

Ap
pr

oa
ch

 LO
S

C
C

A
A

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 90
Ac

tua
ted

 C
yc

le 
Le

ng
th:

 90
Of

fse
t: 0

 (0
%

), 
Re

fer
en

ce
d t

o p
ha

se
 2:

NB
SB

 an
d 6

:, S
tar

t o
f G

re
en

Na
tur

al 
Cy

cle
: 6

0
Co

ntr
ol 

Ty
pe

: A
ctu

ate
d-

Co
or

din
ate

d
Ma

xim
um

 v/
c R

ati
o: 

0.4
3

Int
er

se
cti

on
 S

ign
al 

De
lay

: 3
.8

Int
er

se
cti

on
 LO

S:
 A

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 5

7.7
%

IC
U 

Le
ve

l o
f S

er
vic

e B
An

aly
sis

 P
er

iod
 (m

in)
 15

Sp
lits

 an
d P

ha
se

s: 
    

3: 
Bo

wm
an

vil
le 

Av
en

ue
 &

 H
ar

tw
ell

 A
ve

nu
e/E

xis
tin

g C
on

do
 A

cc
es

s

H
C

M
 S

ig
na

liz
ed

 In
te

rs
ec

tio
n 

C
ap

ac
ity

 A
na

ly
si

s
<

T
ot

al
>

 2
02

9 
W

ee
kd

ay
 A

M
 P

ea
k 

H
ou

r
3:

 B
ow

m
an

vi
lle

 A
ve

nu
e 

&
 H

ar
tw

el
l A

ve
nu

e/
E

xi
st

in
g 

C
on

do
 A

cc
es

s
03

-1
4-

20
22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 6

Mo
ve

me
nt

EB
L

EB
T

EB
R

W
BL

W
BT

W
BR

NB
L

NB
T

NB
R

SB
L

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
vp

h)
23

0
40

1
1

2
33

58
3

0
5

10
27

29
Fu

tur
e V

olu
me

 (v
ph

)
23

0
40

1
1

2
33

58
3

0
5

10
27

29
Ide

al 
Flo

w 
(vp

hp
l)

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

To
tal

 Lo
st 

tim
e (

s)
6.3

6.3
6.3

6.6
6.6

6.6
6.6

6.6
La

ne
 U

til.
 F

ac
tor

1.0
0

1.0
0

1.0
0

1.0
0

0.9
5

1.0
0

0.9
5

1.0
0

Fr
pb

, p
ed

/bi
ke

s
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
0.9

8
Flp

b, 
pe

d/b
ike

s
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
0.9

9
1.0

0
1.0

0
Fr

t
1.0

0
0.8

5
0.9

3
1.0

0
1.0

0
1.0

0
1.0

0
0.8

5
Flt

 P
ro

tec
ted

0.9
5

1.0
0

0.9
9

0.9
5

1.0
0

0.9
5

1.0
0

1.0
0

Sa
td.

 F
low

 (p
ro

t)
18

25
15

41
17

69
16

43
29

92
18

12
30

93
13

63
Flt

 P
er

mi
tte

d
0.7

6
1.0

0
0.9

1
0.2

5
1.0

0
0.3

9
1.0

0
1.0

0
Sa

td.
 F

low
 (p

er
m)

14
51

15
41

16
22

44
0

29
92

74
0

30
93

13
63

Pe
ak

-h
ou

r f
ac

tor
, P

HF
0.6

8
0.9

2
0.7

5
0.8

2
0.8

2
0.8

2
0.6

8
0.8

4
0.9

2
0.9

2
0.9

5
0.6

0
Ad

j. F
low

 (v
ph

)
34

0
53

1
1

2
49

69
4

0
5

10
81

48
RT

OR
 R

ed
uc

tio
n (

vp
h)

0
0

49
0

2
0

0
0

0
0

0
11

La
ne

 G
ro

up
 F

low
 (v

ph
)

0
34

4
0

2
0

49
69

4
0

5
10

81
37

Co
nfl

. P
ed

s. 
(#

/hr
)

1
5

5
1

He
av

y V
eh

icl
es

 (%
)

0%
0%

6%
0%

0%
0%

11
%

22
%

0%
0%

18
%

17
%

Tu
rn

 T
yp

e
Pe

rm
NA

Pe
rm

Pe
rm

NA
Pe

rm
NA

Pe
rm

NA
Pe

rm
Pr

ote
cte

d P
ha

se
s

4
4

2
2

Pe
rm

itte
d P

ha
se

s
4

4
4

2
2

2
Ac

tua
ted

 G
re

en
, G

 (s
)

7.0
7.0

7.0
70

.1
70

.1
70

.1
70

.1
70

.1
Ef

fec
tiv

e G
re

en
, g

 (s
)

7.0
7.0

7.0
70

.1
70

.1
70

.1
70

.1
70

.1
Ac

tua
ted

 g/
C 

Ra
tio

0.0
8

0.0
8

0.0
8

0.7
8

0.7
8

0.7
8

0.7
8

0.7
8

Cl
ea

ra
nc

e T
im

e (
s)

6.3
6.3

6.3
6.6

6.6
6.6

6.6
6.6

Ve
hic

le 
Ex

ten
sio

n (
s)

3.0
3.0

3.0
3.0

3.0
3.0

3.0
3.0

La
ne

 G
rp

 C
ap

 (v
ph

)
11

2
11

9
12

6
34

2
23

30
57

6
24

09
10

61
v/s

 R
ati

o P
ro

t
0.2

3
c0

.35
v/s

 R
ati

o P
er

m
c0

.02
0.0

0
0.0

0
0.1

1
0.0

1
0.0

3
v/c

 R
ati

o
0.3

0
0.0

3
0.0

2
0.1

4
0.3

0
0.0

1
0.4

5
0.0

4
Un

ifo
rm

 D
ela

y, 
d1

39
.2

38
.4

38
.3

2.5
2.9

2.2
3.4

2.3
Pr

og
re

ss
ion

 F
ac

tor
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
0.7

4
0.5

4
0.4

6
Inc

re
me

nta
l D

ela
y, 

d2
1.5

0.1
0.1

0.9
0.3

0.0
0.5

0.1
De

lay
 (s

)
40

.7
38

.5
38

.4
3.4

3.2
1.7

2.3
1.1

Le
ve

l o
f S

er
vic

e
D

D
D

A
A

A
A

A
Ap

pr
oa

ch
 D

ela
y (

s)
39

.4
38

.4
3.2

2.3
Ap

pr
oa

ch
 LO

S
D

D
A

A

Int
er

se
cti

on
 S

um
ma

ry
HC

M 
20

00
 C

on
tro

l D
ela

y
4.3

HC
M 

20
00

 Le
ve

l o
f S

er
vic

e
A

HC
M 

20
00

 V
olu

me
 to

 C
ap

ac
ity

 ra
tio

0.4
4

Ac
tua

ted
 C

yc
le 

Le
ng

th 
(s)

 
90

.0
Su

m 
of 

los
t ti

me
 (s

)
12

.9
Int

er
se

cti
on

 C
ap

ac
ity

 U
tili

za
tio

n
57

.7%
IC

U 
Le

ve
l o

f S
er

vic
e

B
An

aly
sis

 P
er

iod
 (m

in)
15

c  
  C

riti
ca

l L
an

e G
ro

up



H
C

M
 U

ns
ig

na
liz

ed
 In

te
rs

ec
tio

n 
C

ap
ac

ity
 A

na
ly

si
s

<
T

ot
al

>
 2

02
9 

W
ee

kd
ay

 A
M

 P
ea

k 
H

ou
r

4:
 B

on
ny

ca
st

le
 D

riv
e 

&
 A

sp
en

 S
pr

in
gs

 D
riv

e
03

-1
4-

20
22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 7

Mo
ve

me
nt

EB
T

EB
R

W
BL

W
BT

NB
L

NB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

23
2

24
15

24
2

45
30

Fu
tur

e V
olu

me
 (V

eh
/h)

23
2

24
15

24
2

45
30

Si
gn

 C
on

tro
l

Fr
ee

Fr
ee

St
op

Gr
ad

e
0%

0%
0%

Pe
ak

 H
ou

r F
ac

tor
0.9

3
0.9

3
0.9

3
0.9

3
0.9

3
0.9

3
Ho

ur
ly 

flo
w 

ra
te 

(vp
h)

24
9

26
16

26
0

48
32

Pe
de

str
ian

s
2

La
ne

 W
idt

h (
m)

3.7
W

alk
ing

 S
pe

ed
 (m

/s)
1.1

Pe
rce

nt 
Bl

oc
ka

ge
0

Ri
gh

t tu
rn

 fla
re

 (v
eh

)
Me

dia
n t

yp
e

No
ne

No
ne

Me
dia

n s
tor

ag
e v

eh
)

Up
str

ea
m 

sig
na

l (m
)

16
0

pX
, p

lat
oo

n u
nb

loc
ke

d
vC

, c
on

flic
tin

g v
olu

me
27

7
55

6
26

4
vC

1, 
sta

ge
 1 

co
nf 

vo
l

vC
2, 

sta
ge

 2 
co

nf 
vo

l
vC

u, 
un

blo
ck

ed
 vo

l
27

7
55

6
26

4
tC

, s
ing

le 
(s)

4.1
6.4

6.2
tC

, 2
 st

ag
e (

s)
tF

 (s
)

2.2
3.5

3.3
p0

 qu
eu

e f
re

e %
99

90
96

cM
 ca

pa
cit

y (
ve

h/h
)

12
95

48
8

77
8

Di
re

cti
on

, L
an

e #
EB

 1
W

B 
1

NB
 1

Vo
lum

e T
ota

l
27

5
27

6
80

Vo
lum

e L
eft

0
16

48
Vo

lum
e R

igh
t

26
0

32
cS

H
17

00
12

95
57

4
Vo

lum
e t

o C
ap

ac
ity

0.1
6

0.0
1

0.1
4

Qu
eu

e L
en

gth
 95

th 
(m

)
0.0

0.3
3.7

Co
ntr

ol 
De

lay
 (s

)
0.0

0.6
12

.3
La

ne
 LO

S
A

B
Ap

pr
oa

ch
 D

ela
y (

s)
0.0

0.6
12

.3
Ap

pr
oa

ch
 LO

S
B

Int
er

se
cti

on
 S

um
ma

ry
Av

er
ag

e D
ela

y 
1.8

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 

36
.0%

IC
U 

Le
ve

l o
f S

er
vic

e 
A

An
aly

sis
 P

er
iod

 (m
in)

15

H
C

M
 U

ns
ig

na
liz

ed
 In

te
rs

ec
tio

n 
C

ap
ac

ity
 A

na
ly

si
s

<
T

ot
al

>
 2

02
9 

W
ee

kd
ay

 A
M

 P
ea

k 
H

ou
r

5:
 F

ry
 C

re
sc

en
t (

E
as

t)
 &

 A
sp

en
 S

pr
in

gs
 D

riv
e

03
-1

4-
20

22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 8

Mo
ve

me
nt

EB
T

EB
R

W
BL

W
BT

NB
L

NB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

24
5

4
5

28
2

12
9

Fu
tur

e V
olu

me
 (V

eh
/h)

24
5

4
5

28
2

12
9

Si
gn

 C
on

tro
l

Fr
ee

Fr
ee

St
op

Gr
ad

e
0%

0%
0%

Pe
ak

 H
ou

r F
ac

tor
0.9

2
0.9

2
0.9

2
0.9

2
0.9

2
0.9

2
Ho

ur
ly 

flo
w 

ra
te 

(vp
h)

26
6

4
5

30
7

13
10

Pe
de

str
ian

s
2

4
La

ne
 W

idt
h (

m)
3.7

3.7
W

alk
ing

 S
pe

ed
 (m

/s)
1.1

1.1
Pe

rce
nt 

Bl
oc

ka
ge

0
0

Ri
gh

t tu
rn

 fla
re

 (v
eh

)
Me

dia
n t

yp
e

No
ne

No
ne

Me
dia

n s
tor

ag
e v

eh
)

Up
str

ea
m 

sig
na

l (m
)

24
5

pX
, p

lat
oo

n u
nb

loc
ke

d
vC

, c
on

flic
tin

g v
olu

me
27

4
58

9
27

4
vC

1, 
sta

ge
 1 

co
nf 

vo
l

vC
2, 

sta
ge

 2 
co

nf 
vo

l
vC

u, 
un

blo
ck

ed
 vo

l
27

4
58

9
27

4
tC

, s
ing

le 
(s)

4.1
6.4

6.2
tC

, 2
 st

ag
e (

s)
tF

 (s
)

2.2
3.5

3.3
p0

 qu
eu

e f
re

e %
10

0
97

99
cM

 ca
pa

cit
y (

ve
h/h

)
12

96
47

0
76

5

Di
re

cti
on

, L
an

e #
EB

 1
W

B 
1

NB
 1

Vo
lum

e T
ota

l
27

0
31

2
23

Vo
lum

e L
eft

0
5

13
Vo

lum
e R

igh
t

4
0

10
cS

H
17

00
12

96
56

5
Vo

lum
e t

o C
ap

ac
ity

0.1
6

0.0
0

0.0
4

Qu
eu

e L
en

gth
 95

th 
(m

)
0.0

0.1
1.0

Co
ntr

ol 
De

lay
 (s

)
0.0

0.2
11

.6
La

ne
 LO

S
A

B
Ap

pr
oa

ch
 D

ela
y (

s)
0.0

0.2
11

.6
Ap

pr
oa

ch
 LO

S
B

Int
er

se
cti

on
 S

um
ma

ry
Av

er
ag

e D
ela

y 
0.5

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 

29
.5%

IC
U 

Le
ve

l o
f S

er
vic

e 
A

An
aly

sis
 P

er
iod

 (m
in)

15



H
C

M
 U

ns
ig

na
liz

ed
 In

te
rs

ec
tio

n 
C

ap
ac

ity
 A

na
ly

si
s

<
T

ot
al

>
 2

02
9 

W
ee

kd
ay

 A
M

 P
ea

k 
H

ou
r

6:
 F

ry
 C

re
sc

en
t (

W
es

t)
/E

xi
st

in
g 

C
on

do
 A

cc
es

s 
&

 A
sp

en
 S

pr
in

gs
 D

riv
e

03
-1

4-
20

22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 9

Mo
ve

me
nt

EB
L

EB
T

EB
R

W
BL

W
BT

W
BR

NB
L

NB
T

NB
R

SB
L

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

13
21

7
1

5
27

8
11

5
0

10
22

0
23

Fu
tur

e V
olu

me
 (V

eh
/h)

13
21

7
1

5
27

8
11

5
0

10
22

0
23

Si
gn

 C
on

tro
l

Fr
ee

Fr
ee

St
op

St
op

Gr
ad

e
0%

0%
0%

0%
Pe

ak
 H

ou
r F

ac
tor

0.9
1

0.9
1

0.9
1

0.9
1

0.9
1

0.9
1

0.9
1

0.9
1

0.9
1

0.9
1

0.9
1

0.9
1

Ho
ur

ly 
flo

w 
ra

te 
(vp

h)
14

23
8

1
5

30
5

12
5

0
11

24
0

25
Pe

de
str

ian
s

3
8

La
ne

 W
idt

h (
m)

3.7
3.7

W
alk

ing
 S

pe
ed

 (m
/s)

1.1
1.1

Pe
rce

nt 
Bl

oc
ka

ge
0

1
Ri

gh
t tu

rn
 fla

re
 (v

eh
)

Me
dia

n t
yp

e
No

ne
No

ne
Me

dia
n s

tor
ag

e v
eh

)
Up

str
ea

m 
sig

na
l (m

)
32

3
pX

, p
lat

oo
n u

nb
loc

ke
d

vC
, c

on
flic

tin
g v

olu
me

32
5

24
2

61
6

60
4

24
2

60
6

59
9

31
9

vC
1, 

sta
ge

 1 
co

nf 
vo

l
vC

2, 
sta

ge
 2 

co
nf 

vo
l

vC
u, 

un
blo

ck
ed

 vo
l

32
5

24
2

61
6

60
4

24
2

60
6

59
9

31
9

tC
, s

ing
le 

(s)
4.1

4.1
7.1

6.5
6.2

7.1
6.5

6.2
tC

, 2
 st

ag
e (

s)
tF

 (s
)

2.2
2.2

3.5
4.0

3.3
3.5

4.0
3.3

p0
 qu

eu
e f

re
e %

99
10

0
99

10
0

99
94

10
0

97
cM

 ca
pa

cit
y (

ve
h/h

)
12

36
13

32
38

3
40

4
80

0
39

5
40

7
72

1

Di
re

cti
on

, L
an

e #
EB

 1
W

B 
1

NB
 1

SB
 1

Vo
lum

e T
ota

l
25

3
32

2
16

49
Vo

lum
e L

eft
14

5
5

24
Vo

lum
e R

igh
t

1
12

11
25

cS
H

12
36

13
32

59
7

51
3

Vo
lum

e t
o C

ap
ac

ity
0.0

1
0.0

0
0.0

3
0.1

0
Qu

eu
e L

en
gth

 95
th 

(m
)

0.3
0.1

0.6
2.4

Co
ntr

ol 
De

lay
 (s

)
0.5

0.2
11

.2
12

.8
La

ne
 LO

S
A

A
B

B
Ap

pr
oa

ch
 D

ela
y (

s)
0.5

0.2
11

.2
12

.8
Ap

pr
oa

ch
 LO

S
B

B

Int
er

se
cti

on
 S

um
ma

ry
Av

er
ag

e D
ela

y 
1.5

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 

29
.4%

IC
U 

Le
ve

l o
f S

er
vic

e 
A

An
aly

sis
 P

er
iod

 (m
in)

15

H
C

M
 U

ns
ig

na
liz

ed
 In

te
rs

ec
tio

n 
C

ap
ac

ity
 A

na
ly

si
s

<
T

ot
al

>
 2

02
9 

W
ee

kd
ay

 A
M

 P
ea

k 
H

ou
r

7:
 A

sp
en

 S
pr

in
gs

 D
riv

e 
&

 1
0 

A
sp

en
 S

pr
in

gs
 D

riv
e 

A
cc

es
s

03
-1

4-
20

22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 10

Mo
ve

me
nt

EB
L

EB
T

W
BT

W
BR

SB
L

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

10
25

3
21

9
43

81
37

Fu
tur

e V
olu

me
 (V

eh
/h)

10
25

3
21

9
43

81
37

Si
gn

 C
on

tro
l

Fr
ee

Fr
ee

St
op

Gr
ad

e
0%

0%
0%

Pe
ak

 H
ou

r F
ac

tor
0.9

2
0.9

2
0.9

2
0.9

2
0.9

2
0.9

2
Ho

ur
ly 

flo
w 

ra
te 

(vp
h)

11
27

5
23

8
47

88
40

Pe
de

str
ian

s
La

ne
 W

idt
h (

m)
W

alk
ing

 S
pe

ed
 (m

/s)
Pe

rce
nt 

Bl
oc

ka
ge

Ri
gh

t tu
rn

 fla
re

 (v
eh

)
Me

dia
n t

yp
e

No
ne

No
ne

Me
dia

n s
tor

ag
e v

eh
)

Up
str

ea
m 

sig
na

l (m
)

79
pX

, p
lat

oo
n u

nb
loc

ke
d

vC
, c

on
flic

tin
g v

olu
me

28
5

55
8

26
2

vC
1, 

sta
ge

 1 
co

nf 
vo

l
vC

2, 
sta

ge
 2 

co
nf 

vo
l

vC
u, 

un
blo

ck
ed

 vo
l

28
5

55
8

26
2

tC
, s

ing
le 

(s)
4.1

6.4
6.2

tC
, 2

 st
ag

e (
s)

tF
 (s

)
2.2

3.5
3.3

p0
 qu

eu
e f

re
e %

99
82

95
cM

 ca
pa

cit
y (

ve
h/h

)
12

77
48

6
77

7

Di
re

cti
on

, L
an

e #
EB

 1
W

B 
1

SB
 1

Vo
lum

e T
ota

l
28

6
28

5
12

8
Vo

lum
e L

eft
11

0
88

Vo
lum

e R
igh

t
0

47
40

cS
H

12
77

17
00

55
1

Vo
lum

e t
o C

ap
ac

ity
0.0

1
0.1

7
0.2

3
Qu

eu
e L

en
gth

 95
th 

(m
)

0.2
0.0

6.8
Co

ntr
ol 

De
lay

 (s
)

0.4
0.0

13
.5

La
ne

 LO
S

A
B

Ap
pr

oa
ch

 D
ela

y (
s)

0.4
0.0

13
.5

Ap
pr

oa
ch

 LO
S

B

Int
er

se
cti

on
 S

um
ma

ry
Av

er
ag

e D
ela

y 
2.6

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 

34
.8%

IC
U 

Le
ve

l o
f S

er
vic

e 
A

An
aly

sis
 P

er
iod

 (m
in)

15



H
C

M
 U

ns
ig

na
liz

ed
 In

te
rs

ec
tio

n 
C

ap
ac

ity
 A

na
ly

si
s

<
T

ot
al

>
 2

02
9 

W
ee

kd
ay

 A
M

 P
ea

k 
H

ou
r

8:
 B

ow
m

an
vi

lle
 A

ve
nu

e 
&

 S
ha

re
d 

S
ite

/M
et

ro
lin

x 
La

ne
w

ay
03

-1
4-

20
22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 11

Mo
ve

me
nt

EB
L

EB
R

NB
L

NB
T

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
ve

h/h
)

0
29

0
70

5
10

88
0

Fu
tur

e V
olu

me
 (V

eh
/h)

0
29

0
70

5
10

88
0

Si
gn

 C
on

tro
l

St
op

Fr
ee

Fr
ee

Gr
ad

e
0%

0%
0%

Pe
ak

 H
ou

r F
ac

tor
0.9

2
0.9

2
0.9

2
0.9

2
0.9

2
0.9

2
Ho

ur
ly 

flo
w 

ra
te 

(vp
h)

0
32

0
76

6
11

83
0

Pe
de

str
ian

s
La

ne
 W

idt
h (

m)
W

alk
ing

 S
pe

ed
 (m

/s)
Pe

rce
nt 

Bl
oc

ka
ge

Ri
gh

t tu
rn

 fla
re

 (v
eh

)
Me

dia
n t

yp
e

No
ne

No
ne

Me
dia

n s
tor

ag
e v

eh
)

Up
str

ea
m 

sig
na

l (m
)

11
7

37
9

pX
, p

lat
oo

n u
nb

loc
ke

d
0.9

2
0.9

0
0.9

0
vC

, c
on

flic
tin

g v
olu

me
15

66
59

2
11

83
vC

1, 
sta

ge
 1 

co
nf 

vo
l

vC
2, 

sta
ge

 2 
co

nf 
vo

l
vC

u, 
un

blo
ck

ed
 vo

l
12

07
31

9
97

7
tC

, s
ing

le 
(s)

6.8
6.9

4.1
tC

, 2
 st

ag
e (

s)
tF

 (s
)

3.5
3.3

2.2
p0

 qu
eu

e f
re

e %
10

0
95

10
0

cM
 ca

pa
cit

y (
ve

h/h
)

16
2

60
8

63
0

Di
re

cti
on

, L
an

e #
EB

 1
NB

 1
NB

 2
SB

 1
SB

 2
Vo

lum
e T

ota
l

32
38

3
38

3
78

9
39

4
Vo

lum
e L

eft
0

0
0

0
0

Vo
lum

e R
igh

t
32

0
0

0
0

cS
H

60
8

17
00

17
00

17
00

17
00

Vo
lum

e t
o C

ap
ac

ity
0.0

5
0.2

3
0.2

3
0.4

6
0.2

3
Qu

eu
e L

en
gth

 95
th 

(m
)

1.3
0.0

0.0
0.0

0.0
Co

ntr
ol 

De
lay

 (s
)

11
.2

0.0
0.0

0.0
0.0

La
ne

 LO
S

B
Ap

pr
oa

ch
 D

ela
y (

s)
11

.2
0.0

0.0
Ap

pr
oa

ch
 LO

S
B

Int
er

se
cti

on
 S

um
ma

ry
Av

er
ag

e D
ela

y 
0.2

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 

40
.1%

IC
U 

Le
ve

l o
f S

er
vic

e 
A

An
aly

sis
 P

er
iod

 (m
in)

15

T
im

in
gs

<
T

ot
al

>
 2

02
9 

W
ee

kd
ay

 P
M

 P
ea

k 
H

ou
r

3:
 B

ow
m

an
vi

lle
 A

ve
nu

e 
&

 H
ar

tw
el

l A
ve

nu
e/

E
xi

st
in

g 
C

on
do

 A
cc

es
s

03
-1

4-
20

22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 1

La
ne

 G
ro

up
EB

L
EB

T
EB

R
W

BL
W

BT
NB

L
NB

T
SB

L
SB

T
SB

R
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

39
0

69
4

2
84

10
12

5
84

5
52

Fu
tur

e V
olu

me
 (v

ph
)

39
0

69
4

2
84

10
12

5
84

5
52

Tu
rn

 T
yp

e
Pe

rm
NA

Pe
rm

Pe
rm

NA
Pe

rm
NA

Pe
rm

NA
Pe

rm
Pr

ote
cte

d P
ha

se
s

4
4

2
2

Pe
rm

itte
d P

ha
se

s
4

4
4

2
2

2
De

tec
tor

 P
ha

se
4

4
4

4
4

2
2

2
2

2
Sw

itc
h P

ha
se

Mi
nim

um
 In

itia
l (s

)
8.0

8.0
8.0

8.0
8.0

20
.0

20
.0

20
.0

20
.0

20
.0

Mi
nim

um
 S

pli
t (

s)
24

.3
24

.3
24

.3
24

.3
24

.3
27

.0
27

.0
27

.0
27

.0
27

.0
To

tal
 S

pli
t (

s)
32

.4
32

.4
32

.4
32

.4
32

.4
57

.6
57

.6
57

.6
57

.6
57

.6
To

tal
 S

pli
t (

%
)

36
.0%

36
.0%

36
.0%

36
.0%

36
.0%

64
.0%

64
.0%

64
.0%

64
.0%

64
.0%

Ye
llo

w 
Tim

e (
s)

3.3
3.3

3.3
3.3

3.3
4.8

4.8
4.8

4.8
4.8

Al
l-R

ed
 T

im
e (

s)
3.0

3.0
3.0

3.0
3.0

1.8
1.8

1.8
1.8

1.8
Lo

st 
Tim

e A
dju

st 
(s)

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

To
tal

 Lo
st 

Tim
e (

s)
6.3

6.3
6.3

6.6
6.6

6.6
6.6

6.6
Le

ad
/La

g
Le

ad
-L

ag
 O

pti
mi

ze
?

Re
ca

ll M
od

e
No

ne
No

ne
No

ne
No

ne
No

ne
C-

Ma
x

C-
Ma

x
C-

Ma
x

C-
Ma

x
C-

Ma
x

Ac
t E

ffc
t G

re
en

 (s
)

9.6
9.6

9.6
71

.7
71

.7
71

.7
71

.7
71

.7
Ac

tua
ted

 g/
C 

Ra
tio

0.1
1

0.1
1

0.1
1

0.8
0

0.8
0

0.8
0

0.8
0

0.8
0

v/c
 R

ati
o

0.3
7

0.3
7

0.0
9

0.2
8

0.5
1

0.0
2

0.3
6

0.0
8

Co
ntr

ol 
De

lay
43

.9
12

.7
25

.0
5.9

5.3
3.4

3.5
0.8

Qu
eu

e D
ela

y
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
To

tal
 D

ela
y

43
.9

12
.7

25
.0

5.9
5.3

3.4
3.5

0.8
LO

S
D

B
C

A
A

A
A

A
Ap

pr
oa

ch
 D

ela
y

24
.6

25
.0

5.4
3.3

Ap
pr

oa
ch

 LO
S

C
C

A
A

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 90
Ac

tua
ted

 C
yc

le 
Le

ng
th:

 90
Of

fse
t: 0

 (0
%

), 
Re

fer
en

ce
d t

o p
ha

se
 2:

NB
SB

 an
d 6

:, S
tar

t o
f G

re
en

Na
tur

al 
Cy

cle
: 6

0
Co

ntr
ol 

Ty
pe

: A
ctu

ate
d-

Co
or

din
ate

d
Ma

xim
um

 v/
c R

ati
o: 

0.5
1

Int
er

se
cti

on
 S

ign
al 

De
lay

: 5
.8

Int
er

se
cti

on
 LO

S:
 A

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 6

7.7
%

IC
U 

Le
ve

l o
f S

er
vic

e C
An

aly
sis

 P
er

iod
 (m

in)
 15

Sp
lits

 an
d P

ha
se

s: 
    

3: 
Bo

wm
an

vil
le 

Av
en

ue
 &

 H
ar

tw
ell

 A
ve

nu
e/E

xis
tin

g C
on

do
 A

cc
es

s



H
C

M
 S

ig
na

liz
ed

 In
te

rs
ec

tio
n 

C
ap

ac
ity

 A
na

ly
si

s
<

T
ot

al
>

 2
02

9 
W

ee
kd

ay
 P

M
 P

ea
k 

H
ou

r
3:

 B
ow

m
an

vi
lle

 A
ve

nu
e 

&
 H

ar
tw

el
l A

ve
nu

e/
E

xi
st

in
g 

C
on

do
 A

cc
es

s
03

-1
4-

20
22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Sy

nc
hr

o 1
0 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 2

Mo
ve

me
nt

EB
L

EB
T

EB
R

W
BL

W
BT

W
BR

NB
L

NB
T

NB
R

SB
L

SB
T

SB
R

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
vp

h)
39

0
69

4
2

7
84

10
12

4
5

84
5

52
Fu

tur
e V

olu
me

 (v
ph

)
39

0
69

4
2

7
84

10
12

4
5

84
5

52
Ide

al 
Flo

w 
(vp

hp
l)

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

19
00

To
tal

 Lo
st 

tim
e (

s)
6.3

6.3
6.3

6.6
6.6

6.6
6.6

6.6
La

ne
 U

til.
 F

ac
tor

1.0
0

1.0
0

1.0
0

1.0
0

0.9
5

1.0
0

0.9
5

1.0
0

Fr
pb

, p
ed

/bi
ke

s
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
0.9

8
Flp

b, 
pe

d/b
ike

s
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
Fr

t
1.0

0
0.8

5
0.9

2
1.0

0
1.0

0
1.0

0
1.0

0
0.8

5
Flt

 P
ro

tec
ted

0.9
5

1.0
0

0.9
8

0.9
5

1.0
0

0.9
5

1.0
0

1.0
0

Sa
td.

 F
low

 (p
ro

t)
18

25
15

41
17

48
16

42
29

92
18

20
30

93
13

63
Flt

 P
er

mi
tte

d
0.7

5
1.0

0
0.8

7
0.3

2
1.0

0
0.2

2
1.0

0
1.0

0
Sa

td.
 F

low
 (p

er
m)

14
35

15
41

15
53

54
7

29
92

41
4

30
93

13
63

Pe
ak

-h
ou

r f
ac

tor
, P

HF
0.6

8
0.9

2
0.7

5
0.8

2
0.8

2
0.8

2
0.6

8
0.8

4
0.9

2
0.9

2
0.9

5
0.6

0
Ad

j. F
low

 (v
ph

)
57

0
92

5
2

9
12

4
12

05
4

5
88

9
87

RT
OR

 R
ed

uc
tio

n (
vp

h)
0

0
84

0
8

0
0

0
0

0
0

20
La

ne
 G

ro
up

 F
low

 (v
ph

)
0

57
8

0
8

0
12

4
12

09
0

5
88

9
67

Co
nfl

. P
ed

s. 
(#

/hr
)

1
5

5
1

He
av

y V
eh

icl
es

 (%
)

0%
0%

6%
0%

0%
0%

11
%

22
%

0%
0%

18
%

17
%

Tu
rn

 T
yp

e
Pe

rm
NA

Pe
rm

Pe
rm

NA
Pe

rm
NA

Pe
rm

NA
Pe

rm
Pr

ote
cte

d P
ha

se
s

4
4

2
2

Pe
rm

itte
d P

ha
se

s
4

4
4

2
2

2
Ac

tua
ted

 G
re

en
, G

 (s
)

8.0
8.0

8.0
69

.1
69

.1
69

.1
69

.1
69

.1
Ef

fec
tiv

e G
re

en
, g

 (s
)

8.0
8.0

8.0
69

.1
69

.1
69

.1
69

.1
69

.1
Ac

tua
ted

 g/
C 

Ra
tio

0.0
9

0.0
9

0.0
9

0.7
7

0.7
7

0.7
7

0.7
7

0.7
7

Cl
ea

ra
nc

e T
im

e (
s)

6.3
6.3

6.3
6.6

6.6
6.6

6.6
6.6

Ve
hic

le 
Ex

ten
sio

n (
s)

3.0
3.0

3.0
3.0

3.0
3.0

3.0
3.0

La
ne

 G
rp

 C
ap

 (v
ph

)
12

7
13

6
13

8
41

9
22

97
31

7
23

74
10

46
v/s

 R
ati

o P
ro

t
c0

.40
0.2

9
v/s

 R
ati

o P
er

m
c0

.04
0.0

1
0.0

1
0.2

3
0.0

1
0.0

5
v/c

 R
ati

o
0.4

5
0.0

6
0.0

6
0.3

0
0.5

3
0.0

2
0.3

7
0.0

6
Un

ifo
rm

 D
ela

y, 
d1

38
.9

37
.6

37
.5

3.1
4.1

2.5
3.4

2.6
Pr

og
re

ss
ion

 F
ac

tor
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
0.9

3
0.8

2
0.7

7
Inc

re
me

nta
l D

ela
y, 

d2
2.5

0.2
0.2

1.8
0.9

0.1
0.4

0.1
De

lay
 (s

)
41

.4
37

.7
37

.7
4.9

4.9
2.4

3.2
2.1

Le
ve

l o
f S

er
vic

e
D

D
D

A
A

A
A

A
Ap

pr
oa

ch
 D

ela
y (

s)
39

.1
37

.7
4.9

3.1
Ap

pr
oa

ch
 LO

S
D

D
A

A

Int
er

se
cti

on
 S

um
ma

ry
HC

M 
20

00
 C

on
tro

l D
ela

y
6.5

HC
M 

20
00

 Le
ve

l o
f S

er
vic

e
A

HC
M 

20
00

 V
olu

me
 to

 C
ap

ac
ity

 ra
tio

0.5
2

Ac
tua

ted
 C

yc
le 

Le
ng

th 
(s)

 
90

.0
Su

m 
of 

los
t ti

me
 (s

)
12

.9
Int

er
se

cti
on

 C
ap

ac
ity

 U
tili

za
tio

n
67

.7%
IC

U 
Le

ve
l o

f S
er

vic
e

C
An

aly
sis

 P
er

iod
 (m

in)
15

c  
  C

riti
ca

l L
an

e G
ro

up

Q
ue

ui
ng

 a
nd

 B
lo

ck
in

g 
R

ep
or

t
<T

ot
al

> 
20

24
 W

ee
kd

ay
 A

M
 P

ea
k 

H
ou

r
01

/24
/20

22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Si

mT
ra

ffic
 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 1

In
te

rs
ec

tio
n:

 1
: B

ow
m

an
vi

lle
 A

ve
nu

e 
& 

H
ig

hw
ay

 2

Mo
ve

me
nt

EB
EB

EB
EB

W
B

W
B

W
B

NB
NB

B1
7

SB
SB

Di
re

cti
on

s S
er

ve
d

L
T

T
R

L
T

T
L

T
T

L
T

Ma
xim

um
 Q

ue
ue

 (m
)

52
.7

87
.7

70
.6

37
.1

91
.0

12
9.7

12
1.7

66
.2

81
.6

15
.4

16
.4

19
7.1

Av
er

ag
e Q

ue
ue

 (m
)

23
.6

63
.8

58
.4

0.0
64

.3
75

.2
78

.3
38

.8
44

.0
2.2

7.2
13

1.5
95

th 
Qu

eu
e (

m)
45

.7
91

.0
74

.8
0.0

93
.7

98
.9

11
8.6

67
.7

77
.8

11
.1

16
.5

20
7.0

Lin
k D

ist
an

ce
 (m

)
36

5.0
36

5.0
60

5.2
60

5.2
66

.3
21

1.2
37

5.9
Up

str
ea

m 
Bl

k T
im

e (
%

)
0

2
Qu

eu
ing

 P
en

alt
y (

ve
h)

0
12

St
or

ag
e 

Ba
y D

ist
 (m

)
80

.0
50

.0
10

0.0
85

.0
55

.0
St

or
ag

e 
Bl

k T
im

e (
%

)
1

13
5

29
0

2
46

Qu
eu

ing
 P

en
alt

y (
ve

h)
2

30
9

14
1

8
13

4

In
te

rs
ec

tio
n:

 1
: B

ow
m

an
vi

lle
 A

ve
nu

e 
& 

H
ig

hw
ay

 2

Mo
ve

me
nt

SB
Di

re
cti

on
s S

er
ve

d
R

Ma
xim

um
 Q

ue
ue

 (m
)

10
0.0

Av
er

ag
e Q

ue
ue

 (m
)

59
.4

95
th 

Qu
eu

e (
m)

12
1.1

Lin
k D

ist
an

ce
 (m

)
Up

str
ea

m 
Bl

k T
im

e (
%

)
Qu

eu
ing

 P
en

alt
y (

ve
h)

St
or

ag
e 

Ba
y D

ist
 (m

)
50

.0
St

or
ag

e 
Bl

k T
im

e (
%

)
Qu

eu
ing

 P
en

alt
y (

ve
h)

In
te

rs
ec

tio
n:

 2
: B

ow
m

an
vi

lle
 A

ve
nu

e 
& 

As
pe

n 
Sp

rin
gs

 D
riv

e

Mo
ve

me
nt

EB
EB

NB
NB

SB
Di

re
cti

on
s S

er
ve

d
L

R
L

T
TR

Ma
xim

um
 Q

ue
ue

 (m
)

43
.0

21
.5

12
4.8

25
5.3

10
6.2

Av
er

ag
e Q

ue
ue

 (m
)

33
.2

13
.0

10
9.4

17
4.8

79
.3

95
th 

Qu
eu

e (
m)

40
.3

20
.3

14
7.6

32
8.2

12
5.2

Lin
k D

ist
an

ce
 (m

)
57

.0
25

0.0
10

6.2
Up

str
ea

m 
Bl

k T
im

e (
%

)
32

1
Qu

eu
ing

 P
en

alt
y (

ve
h)

17
3

11
St

or
ag

e 
Ba

y D
ist

 (m
)

10
0.0

25
.0

St
or

ag
e 

Bl
k T

im
e (

%
)

10
0

7
Qu

eu
ing

 P
en

alt
y (

ve
h)

42
9

7



Q
ue

ui
ng

 a
nd

 B
lo

ck
in

g 
R

ep
or

t
<T

ot
al

> 
20

24
 W

ee
kd

ay
 A

M
 P

ea
k 

H
ou

r
01

/24
/20

22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Si

mT
ra

ffic
 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 2

In
te

rs
ec

tio
n:

 3
: B

ow
m

an
vi

lle
 A

ve
nu

e 
& 

H
ar

tw
el

l A
ve

nu
e/

Ex
is

tin
g 

C
on

do
 A

cc
es

s

Mo
ve

me
nt

EB
EB

W
B

NB
NB

SB
Di

re
cti

on
s S

er
ve

d
LT

R
LT

R
L

TR
TR

Ma
xim

um
 Q

ue
ue

 (m
)

21
.6

21
.6

7.5
44

.8
35

6.5
12

4.0
Av

er
ag

e Q
ue

ue
 (m

)
14

.1
9.1

1.1
16

.1
11

5.1
60

.1
95

th 
Qu

eu
e (

m)
21

.3
20

.9
5.4

47
.2

30
2.7

13
9.0

Lin
k D

ist
an

ce
 (m

)
11

6.2
77

.1
64

7.6
25

0.0
Up

str
ea

m 
Bl

k T
im

e (
%

)
Qu

eu
ing

 P
en

alt
y (

ve
h)

St
or

ag
e 

Ba
y D

ist
 (m

)
10

.0
20

.0
St

or
ag

e 
Bl

k T
im

e (
%

)
33

7
0

44
15

Qu
eu

ing
 P

en
alt

y (
ve

h)
12

1
0

13
1

In
te

rs
ec

tio
n:

 4
: B

on
ny

ca
st

le
 D

riv
e 

& 
As

pe
n 

Sp
rin

gs
 D

riv
e

Mo
ve

me
nt

W
B

NB
Di

re
cti

on
s S

er
ve

d
LT

LR
Ma

xim
um

 Q
ue

ue
 (m

)
9.2

16
.5

Av
er

ag
e Q

ue
ue

 (m
)

1.3
7.5

95
th 

Qu
eu

e (
m)

6.6
16

.3
Lin

k D
ist

an
ce

 (m
)

76
.0

71
.8

Up
str

ea
m 

Bl
k T

im
e (

%
)

Qu
eu

ing
 P

en
alt

y (
ve

h)
St

or
ag

e 
Ba

y D
ist

 (m
)

St
or

ag
e 

Bl
k T

im
e (

%
)

Qu
eu

ing
 P

en
alt

y (
ve

h)

In
te

rs
ec

tio
n:

 5
: F

ry
 C

re
sc

en
t (

Ea
st

) &
 A

sp
en

 S
pr

in
gs

 D
riv

e

Mo
ve

me
nt

W
B

Di
re

cti
on

s S
er

ve
d

LT
Ma

xim
um

 Q
ue

ue
 (m

)
9.3

Av
er

ag
e Q

ue
ue

 (m
)

2.6
95

th 
Qu

eu
e (

m)
9.4

Lin
k D

ist
an

ce
 (m

)
74

.6
Up

str
ea

m 
Bl

k T
im

e (
%

)
Qu

eu
ing

 P
en

alt
y (

ve
h)

St
or

ag
e 

Ba
y D

ist
 (m

)
St

or
ag

e 
Bl

k T
im

e (
%

)
Qu

eu
ing

 P
en

alt
y (

ve
h)

Q
ue

ui
ng

 a
nd

 B
lo

ck
in

g 
R

ep
or

t
<T

ot
al

> 
20

24
 W

ee
kd

ay
 A

M
 P

ea
k 

H
ou

r
01

/24
/20

22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Si

mT
ra

ffic
 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 3

In
te

rs
ec

tio
n:

 6
: F

ry
 C

re
sc

en
t (

W
es

t)/
Ex

is
tin

g 
C

on
do

 A
cc

es
s 

& 
As

pe
n 

Sp
rin

gs
 D

riv
e

Mo
ve

me
nt

EB
NB

SB
Di

re
cti

on
s S

er
ve

d
LT

R
LT

R
LT

R
Ma

xim
um

 Q
ue

ue
 (m

)
8.6

9.0
9.1

Av
er

ag
e Q

ue
ue

 (m
)

1.2
2.4

7.5
95

th 
Qu

eu
e (

m)
6.2

8.8
12

.6
Lin

k D
ist

an
ce

 (m
)

12
6.5

58
.9

56
.9

Up
str

ea
m 

Bl
k T

im
e (

%
)

Qu
eu

ing
 P

en
alt

y (
ve

h)
St

or
ag

e 
Ba

y D
ist

 (m
)

St
or

ag
e 

Bl
k T

im
e (

%
)

Qu
eu

ing
 P

en
alt

y (
ve

h)

In
te

rs
ec

tio
n:

 7
: A

sp
en

 S
pr

in
gs

 D
riv

e 
& 

10
 A

sp
en

 S
pr

in
gs

 D
riv

e 
Ac

ce
ss

Mo
ve

me
nt

EB
SB

Di
re

cti
on

s S
er

ve
d

LT
LR

Ma
xim

um
 Q

ue
ue

 (m
)

16
.1

12
.9

Av
er

ag
e Q

ue
ue

 (m
)

4.5
6.8

95
th 

Qu
eu

e (
m)

16
.3

10
.9

Lin
k D

ist
an

ce
 (m

)
76

.0
75

.4
Up

str
ea

m 
Bl

k T
im

e (
%

)
Qu

eu
ing

 P
en

alt
y (

ve
h)

St
or

ag
e 

Ba
y D

ist
 (m

)
St

or
ag

e 
Bl

k T
im

e (
%

)
Qu

eu
ing

 P
en

alt
y (

ve
h)

In
te

rs
ec

tio
n:

 8
: B

ow
m

an
vi

lle
 A

ve
nu

e 
& 

Sh
ar

ed
 S

ite
/M

et
ro

lin
x 

La
ne

w
ay

Mo
ve

me
nt

EB
SB

B1
8

Di
re

cti
on

s S
er

ve
d

R
TR

T
Ma

xim
um

 Q
ue

ue
 (m

)
19

.6
79

.7
17

.4
Av

er
ag

e Q
ue

ue
 (m

)
7.9

11
.4

2.5
95

th 
Qu

eu
e (

m)
18

.1
57

.4
12

.5
Lin

k D
ist

an
ce

 (m
)

63
.4

63
.6

21
1.2

Up
str

ea
m 

Bl
k T

im
e (

%
)

1
Qu

eu
ing

 P
en

alt
y (

ve
h)

11
St

or
ag

e 
Ba

y D
ist

 (m
)

St
or

ag
e 

Bl
k T

im
e (

%
)

Qu
eu

ing
 P

en
alt

y (
ve

h)

N
et

w
or

k 
Su

m
m

ar
y

Ne
tw

or
k w

ide
 Q

ue
uin

g P
en

alt
y: 

86
8



Q
ue

ui
ng

 a
nd

 B
lo

ck
in

g 
R

ep
or

t
<T

ot
al

> 
20

24
 W

ee
kd

ay
 P

M
 P

ea
k 

H
ou

r
Pr

op
os

ed
 R

es
id

en
tia

l D
ev

el
op

m
en

t, 
10

 A
sp

en
 S

pr
in

gs
 D

riv
e,

 B
ow

m
an

vi
lle

, O
N

01
/24

/20
22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Si

mT
ra

ffic
 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 1

In
te

rs
ec

tio
n:

 1
: B

ow
m

an
vi

lle
 A

ve
nu

e 
& 

H
ig

hw
ay

 2

Mo
ve

me
nt

EB
EB

EB
EB

W
B

W
B

W
B

NB
NB

NB
B1

7
SB

Di
re

cti
on

s S
er

ve
d

L
T

T
R

L
T

T
L

T
R

T
L

Ma
xim

um
 Q

ue
ue

 (m
)

18
0.0

37
7.0

37
6.3

10
0.0

45
.8

95
.9

88
.0

66
.2

81
.7

66
.3

13
6.5

12
9.7

Av
er

ag
e Q

ue
ue

 (m
)

17
9.8

34
4.9

34
2.5

99
.6

32
.4

73
.6

71
.9

58
.0

77
.6

37
.7

42
.2

43
.5

95
th 

Qu
eu

e (
m)

17
9.9

40
0.0

40
1.3

10
1.1

50
.9

10
3.0

96
.6

73
.2

93
.9

91
.5

97
.7

10
2.7

Lin
k D

ist
an

ce
 (m

)
36

5.0
36

5.0
60

5.2
60

5.2
66

.3
21

1.2
Up

str
ea

m 
Bl

k T
im

e (
%

)
17

19
18

33
1

Qu
eu

ing
 P

en
alt

y (
ve

h)
0

0
0

31
2

0
St

or
ag

e 
Ba

y D
ist

 (m
)

80
.0

50
.0

10
0.0

85
.0

50
.0

55
.0

St
or

ag
e 

Bl
k T

im
e (

%
)

90
58

61
4

0
22

18
43

Qu
eu

ing
 P

en
alt

y (
ve

h)
51

9
17

0
21

2
24

0
14

12
1

20
0

In
te

rs
ec

tio
n:

 1
: B

ow
m

an
vi

lle
 A

ve
nu

e 
& 

H
ig

hw
ay

 2

Mo
ve

me
nt

SB
SB

Di
re

cti
on

s S
er

ve
d

T
R

Ma
xim

um
 Q

ue
ue

 (m
)

26
6.7

10
0.0

Av
er

ag
e Q

ue
ue

 (m
)

10
9.3

36
.4

95
th 

Qu
eu

e (
m)

23
0.8

10
3.3

Lin
k D

ist
an

ce
 (m

)
34

0.9
Up

str
ea

m 
Bl

k T
im

e (
%

)
Qu

eu
ing

 P
en

alt
y (

ve
h)

St
or

ag
e 

Ba
y D

ist
 (m

)
50

.0
St

or
ag

e 
Bl

k T
im

e (
%

)
37

Qu
eu

ing
 P

en
alt

y (
ve

h)
12

1

In
te

rs
ec

tio
n:

 2
: B

ow
m

an
vi

lle
 A

ve
nu

e 
& 

As
pe

n 
Sp

rin
gs

 D
riv

e

Mo
ve

me
nt

EB
EB

NB
NB

SB
Di

re
cti

on
s S

er
ve

d
L

R
L

T
TR

Ma
xim

um
 Q

ue
ue

 (m
)

54
.1

57
.3

79
.2

66
.3

10
8.6

Av
er

ag
e Q

ue
ue

 (m
)

29
.5

27
.3

48
.7

37
.8

75
.2

95
th 

Qu
eu

e (
m)

51
.5

53
.2

90
.7

75
.8

14
4.8

Lin
k D

ist
an

ce
 (m

)
57

.3
25

0.0
10

6.3
Up

str
ea

m 
Bl

k T
im

e (
%

)
1

1
3

Qu
eu

ing
 P

en
alt

y (
ve

h)
0

4
23

St
or

ag
e 

Ba
y D

ist
 (m

)
10

0.0
25

.0
St

or
ag

e 
Bl

k T
im

e (
%

)
1

1
66

8
Qu

eu
ing

 P
en

alt
y (

ve
h)

1
3

48
8

14

Q
ue

ui
ng

 a
nd

 B
lo

ck
in

g 
R

ep
or

t
<T

ot
al

> 
20

24
 W

ee
kd

ay
 P

M
 P

ea
k 

H
ou

r
Pr

op
os

ed
 R

es
id

en
tia

l D
ev

el
op

m
en

t, 
10

 A
sp

en
 S

pr
in

gs
 D

riv
e,

 B
ow

m
an

vi
lle

, O
N

01
/24

/20
22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Si

mT
ra

ffic
 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 2

In
te

rs
ec

tio
n:

 3
: B

ow
m

an
vi

lle
 A

ve
nu

e 
& 

H
ar

tw
el

l A
ve

nu
e/

Ex
is

tin
g 

C
on

do
 A

cc
es

s

Mo
ve

me
nt

EB
EB

W
B

NB
NB

SB
SB

Di
re

cti
on

s S
er

ve
d

LT
R

LT
R

L
TR

L
TR

Ma
xim

um
 Q

ue
ue

 (m
)

9.2
22

.4
8.4

44
.9

66
3.5

43
.8

25
4.3

Av
er

ag
e Q

ue
ue

 (m
)

3.9
10

.8
3.4

24
.9

65
3.3

0.0
21

6.1
95

th 
Qu

eu
e (

m)
11

.3
22

.8
9.8

52
.6

67
8.1

0.0
29

3.2
Lin

k D
ist

an
ce

 (m
)

11
6.2

77
.1

64
7.6

25
0.0

Up
str

ea
m 

Bl
k T

im
e (

%
)

78
3

Qu
eu

ing
 P

en
alt

y (
ve

h)
0

21
St

or
ag

e 
Ba

y D
ist

 (m
)

10
.0

20
.0

20
.0

St
or

ag
e 

Bl
k T

im
e (

%
)

4
13

18
58

60
Qu

eu
ing

 P
en

alt
y (

ve
h)

3
5

16
2

44
2

In
te

rs
ec

tio
n:

 4
: B

on
ny

ca
st

le
 D

riv
e 

& 
As

pe
n 

Sp
rin

gs
 D

riv
e

Mo
ve

me
nt

W
B

NB
Di

re
cti

on
s S

er
ve

d
LT

LR
Ma

xim
um

 Q
ue

ue
 (m

)
9.0

16
.3

Av
er

ag
e Q

ue
ue

 (m
)

3.8
10

.9
95

th 
Qu

eu
e (

m)
11

.0
16

.0
Lin

k D
ist

an
ce

 (m
)

76
.0

71
.8

Up
str

ea
m 

Bl
k T

im
e (

%
)

Qu
eu

ing
 P

en
alt

y (
ve

h)
St

or
ag

e 
Ba

y D
ist

 (m
)

St
or

ag
e 

Bl
k T

im
e (

%
)

Qu
eu

ing
 P

en
alt

y (
ve

h)

In
te

rs
ec

tio
n:

 5
: F

ry
 C

re
sc

en
t (

Ea
st

) &
 A

sp
en

 S
pr

in
gs

 D
riv

e

Mo
ve

me
nt

EB
NB

Di
re

cti
on

s S
er

ve
d

TR
LR

Ma
xim

um
 Q

ue
ue

 (m
)

9.1
9.0

Av
er

ag
e Q

ue
ue

 (m
)

1.3
3.7

95
th 

Qu
eu

e (
m)

6.6
10

.7
Lin

k D
ist

an
ce

 (m
)

65
.2

70
.2

Up
str

ea
m 

Bl
k T

im
e (

%
)

Qu
eu

ing
 P

en
alt

y (
ve

h)
St

or
ag

e 
Ba

y D
ist

 (m
)

St
or

ag
e 

Bl
k T

im
e (

%
)

Qu
eu

ing
 P

en
alt

y (
ve

h)



Q
ue

ui
ng

 a
nd

 B
lo

ck
in

g 
R

ep
or

t
<T

ot
al

> 
20

24
 W

ee
kd

ay
 P

M
 P

ea
k 

H
ou

r
Pr

op
os

ed
 R

es
id

en
tia

l D
ev

el
op

m
en

t, 
10

 A
sp

en
 S

pr
in

gs
 D

riv
e,

 B
ow

m
an

vi
lle

, O
N

01
/24

/20
22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Si

mT
ra

ffic
 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 3

In
te

rs
ec

tio
n:

 6
: F

ry
 C

re
sc

en
t (

W
es

t)/
Ex

is
tin

g 
C

on
do

 A
cc

es
s 

& 
As

pe
n 

Sp
rin

gs
 D

riv
e

Mo
ve

me
nt

EB
NB

SB
Di

re
cti

on
s S

er
ve

d
LT

R
LT

R
LT

R
Ma

xim
um

 Q
ue

ue
 (m

)
8.7

8.8
9.1

Av
er

ag
e Q

ue
ue

 (m
)

1.2
6.2

2.6
95

th 
Qu

eu
e (

m)
6.3

12
.7

9.2
Lin

k D
ist

an
ce

 (m
)

12
6.5

58
.9

56
.9

Up
str

ea
m 

Bl
k T

im
e (

%
)

Qu
eu

ing
 P

en
alt

y (
ve

h)
St

or
ag

e 
Ba

y D
ist

 (m
)

St
or

ag
e 

Bl
k T

im
e (

%
)

Qu
eu

ing
 P

en
alt

y (
ve

h)

In
te

rs
ec

tio
n:

 7
: A

sp
en

 S
pr

in
gs

 D
riv

e 
& 

10
 A

sp
en

 S
pr

in
gs

 D
riv

e 
Ac

ce
ss

Mo
ve

me
nt

EB
SB

Di
re

cti
on

s S
er

ve
d

LT
LR

Ma
xim

um
 Q

ue
ue

 (m
)

22
.5

20
.3

Av
er

ag
e Q

ue
ue

 (m
)

6.8
10

.1
95

th 
Qu

eu
e (

m)
21

.1
18

.8
Lin

k D
ist

an
ce

 (m
)

76
.0

70
.7

Up
str

ea
m 

Bl
k T

im
e (

%
)

Qu
eu

ing
 P

en
alt

y (
ve

h)
St

or
ag

e 
Ba

y D
ist

 (m
)

St
or

ag
e 

Bl
k T

im
e (

%
)

Qu
eu

ing
 P

en
alt

y (
ve

h)

In
te

rs
ec

tio
n:

 8
: B

ow
m

an
vi

lle
 A

ve
nu

e 
& 

Sh
ar

ed
 S

ite
/M

et
ro

lin
x 

La
ne

w
ay

Mo
ve

me
nt

EB
SB

Di
re

cti
on

s S
er

ve
d

R
TR

Ma
xim

um
 Q

ue
ue

 (m
)

9.0
64

.5
Av

er
ag

e Q
ue

ue
 (m

)
2.6

22
.5

95
th 

Qu
eu

e (
m)

9.2
66

.8
Lin

k D
ist

an
ce

 (m
)

63
.3

63
.4

Up
str

ea
m 

Bl
k T

im
e (

%
)

0
Qu

eu
ing

 P
en

alt
y (

ve
h)

3
St

or
ag

e 
Ba

y D
ist

 (m
)

St
or

ag
e 

Bl
k T

im
e (

%
)

Qu
eu

ing
 P

en
alt

y (
ve

h)

N
et

w
or

k 
Su

m
m

ar
y

Ne
tw

or
k w

ide
 Q

ue
uin

g P
en

alt
y: 

24
66

Q
ue

ui
ng

 a
nd

 B
lo

ck
in

g 
R

ep
or

t
<T

ot
al

> 
20

29
 W

ee
kd

ay
 A

M
 P

ea
k 

H
ou

r
Pr

op
os

ed
 R

es
id

en
tia

l D
ev

el
op

m
en

t, 
10

 A
sp

en
 S

pr
in

gs
 D

riv
e,

 B
ow

m
an

vi
lle

, O
N

01
/24

/20
22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Si

mT
ra

ffic
 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 1

In
te

rs
ec

tio
n:

 1
: B

ow
m

an
vi

lle
 A

ve
nu

e 
& 

H
ig

hw
ay

 2

Mo
ve

me
nt

EB
EB

EB
EB

W
B

W
B

W
B

NB
NB

NB
SB

SB
Di

re
cti

on
s S

er
ve

d
L

T
T

R
L

T
T

L
T

T
L

T
Ma

xim
um

 Q
ue

ue
 (m

)
52

.7
84

.0
81

.2
44

.2
71

.6
89

.3
10

8.4
69

.3
53

.4
51

.2
26

.8
83

.1
Av

er
ag

e Q
ue

ue
 (m

)
29

.8
65

.2
59

.6
6.3

43
.7

67
.6

79
.4

47
.2

27
.1

24
.2

5.1
49

.0
95

th 
Qu

eu
e (

m)
48

.9
88

.8
78

.6
31

.8
72

.9
92

.4
10

3.3
69

.7
51

.5
47

.1
20

.5
67

.6
Lin

k D
ist

an
ce

 (m
)

36
5.0

36
5.0

60
1.6

60
1.6

36
1.9

36
1.9

37
6.1

Up
str

ea
m 

Bl
k T

im
e (

%
)

Qu
eu

ing
 P

en
alt

y (
ve

h)
St

or
ag

e 
Ba

y D
ist

 (m
)

80
.0

50
.0

10
0.0

85
.0

55
.0

St
or

ag
e 

Bl
k T

im
e (

%
)

1
13

0
28

1
4

Qu
eu

ing
 P

en
alt

y (
ve

h)
1

36
0

20
1

1

In
te

rs
ec

tio
n:

 1
: B

ow
m

an
vi

lle
 A

ve
nu

e 
& 

H
ig

hw
ay

 2

Mo
ve

me
nt

SB
SB

Di
re

cti
on

s S
er

ve
d

T
R

Ma
xim

um
 Q

ue
ue

 (m
)

73
.3

49
.8

Av
er

ag
e Q

ue
ue

 (m
)

47
.6

21
.9

95
th 

Qu
eu

e (
m)

68
.7

50
.8

Lin
k D

ist
an

ce
 (m

)
37

6.1
Up

str
ea

m 
Bl

k T
im

e (
%

)
Qu

eu
ing

 P
en

alt
y (

ve
h)

St
or

ag
e 

Ba
y D

ist
 (m

)
50

.0
St

or
ag

e 
Bl

k T
im

e (
%

)
5

0
Qu

eu
ing

 P
en

alt
y (

ve
h)

15
1

In
te

rs
ec

tio
n:

 2
: B

ow
m

an
vi

lle
 A

ve
nu

e 
& 

As
pe

n 
Sp

rin
gs

 D
riv

e

Mo
ve

me
nt

EB
EB

NB
NB

NB
SB

SB
SB

Di
re

cti
on

s S
er

ve
d

L
R

L
T

T
T

T
R

Ma
xim

um
 Q

ue
ue

 (m
)

49
.3

53
.3

28
.8

28
.1

38
.0

64
.8

42
.8

22
.3

Av
er

ag
e Q

ue
ue

 (m
)

34
.8

23
.7

21
.8

14
.1

15
.0

33
.3

24
.0

13
.4

95
th 

Qu
eu

e (
m)

46
.7

50
.8

27
.4

27
.4

22
.5

62
.1

43
.0

25
.2

Lin
k D

ist
an

ce
 (m

)
53

.3
24

9.0
24

9.0
10

8.3
10

8.3
Up

str
ea

m 
Bl

k T
im

e (
%

)
4

0
Qu

eu
ing

 P
en

alt
y (

ve
h)

0
0

St
or

ag
e 

Ba
y D

ist
 (m

)
10

0.0
25

.0
60

.0
St

or
ag

e 
Bl

k T
im

e (
%

)
4

0
2

2
Qu

eu
ing

 P
en

alt
y (

ve
h)

5
0

5
2



Q
ue

ui
ng

 a
nd

 B
lo

ck
in

g 
R

ep
or

t
<T

ot
al

> 
20

29
 W

ee
kd

ay
 A

M
 P

ea
k 

H
ou

r
Pr

op
os

ed
 R

es
id

en
tia

l D
ev

el
op

m
en

t, 
10

 A
sp

en
 S

pr
in

gs
 D

riv
e,

 B
ow

m
an

vi
lle

, O
N

01
/24

/20
22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Si

mT
ra

ffic
 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 2

In
te

rs
ec

tio
n:

 3
: B

ow
m

an
vi

lle
 A

ve
nu

e 
& 

H
ar

tw
el

l A
ve

nu
e/

Ex
is

tin
g 

C
on

do
 A

cc
es

s

Mo
ve

me
nt

EB
EB

W
B

NB
NB

NB
SB

SB
SB

Di
re

cti
on

s S
er

ve
d

LT
R

LT
R

L
T

TR
T

T
R

Ma
xim

um
 Q

ue
ue

 (m
)

13
.2

12
.5

8.2
14

.1
33

.8
39

.0
38

.9
32

.9
13

.5
Av

er
ag

e Q
ue

ue
 (m

)
5.5

6.7
0.6

4.3
18

.4
11

.6
18

.3
10

.8
1.9

95
th 

Qu
eu

e (
m)

12
.7

13
.1

2.9
13

.1
38

.8
36

.2
42

.9
30

.0
9.7

Lin
k D

ist
an

ce
 (m

)
10

8.8
73

.4
64

7.8
64

7.8
24

9.0
24

9.0
Up

str
ea

m 
Bl

k T
im

e (
%

)
Qu

eu
ing

 P
en

alt
y (

ve
h)

St
or

ag
e 

Ba
y D

ist
 (m

)
10

.0
60

.0
60

.0
St

or
ag

e 
Bl

k T
im

e (
%

)
4

2
5

Qu
eu

ing
 P

en
alt

y (
ve

h)
2

0
0

In
te

rs
ec

tio
n:

 4
: B

on
ny

ca
st

le
 D

riv
e 

& 
As

pe
n 

Sp
rin

gs
 D

riv
e

Mo
ve

me
nt

W
B

NB
Di

re
cti

on
s S

er
ve

d
LT

LR
Ma

xim
um

 Q
ue

ue
 (m

)
15

.6
21

.5
Av

er
ag

e Q
ue

ue
 (m

)
6.0

10
.7

95
th 

Qu
eu

e (
m)

15
.2

18
.0

Lin
k D

ist
an

ce
 (m

)
76

.0
71

.8
Up

str
ea

m 
Bl

k T
im

e (
%

)
Qu

eu
ing

 P
en

alt
y (

ve
h)

St
or

ag
e 

Ba
y D

ist
 (m

)
St

or
ag

e 
Bl

k T
im

e (
%

)
Qu

eu
ing

 P
en

alt
y (

ve
h)

In
te

rs
ec

tio
n:

 5
: F

ry
 C

re
sc

en
t (

Ea
st

) &
 A

sp
en

 S
pr

in
gs

 D
riv

e

Mo
ve

me
nt

NB
Di

re
cti

on
s S

er
ve

d
LR

Ma
xim

um
 Q

ue
ue

 (m
)

8.9
Av

er
ag

e Q
ue

ue
 (m

)
6.2

95
th 

Qu
eu

e (
m)

12
.7

Lin
k D

ist
an

ce
 (m

)
70

.2
Up

str
ea

m 
Bl

k T
im

e (
%

)
Qu

eu
ing

 P
en

alt
y (

ve
h)

St
or

ag
e 

Ba
y D

ist
 (m

)
St

or
ag

e 
Bl

k T
im

e (
%

)
Qu

eu
ing

 P
en

alt
y (

ve
h)

Q
ue

ui
ng

 a
nd

 B
lo

ck
in

g 
R

ep
or

t
<T

ot
al

> 
20

29
 W

ee
kd

ay
 A

M
 P

ea
k 

H
ou

r
Pr

op
os

ed
 R

es
id

en
tia

l D
ev

el
op

m
en

t, 
10

 A
sp

en
 S

pr
in

gs
 D

riv
e,

 B
ow

m
an

vi
lle

, O
N

01
/24

/20
22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Si

mT
ra

ffic
 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 3

In
te

rs
ec

tio
n:

 6
: F

ry
 C

re
sc

en
t (

W
es

t)/
Ex

is
tin

g 
C

on
do

 A
cc

es
s 

& 
As

pe
n 

Sp
rin

gs
 D

riv
e

Mo
ve

me
nt

EB
NB

SB
Di

re
cti

on
s S

er
ve

d
LT

R
LT

R
LT

R
Ma

xim
um

 Q
ue

ue
 (m

)
8.6

8.7
14

.9
Av

er
ag

e Q
ue

ue
 (m

)
1.2

3.0
8.5

95
th 

Qu
eu

e (
m)

5.9
9.0

15
.1

Lin
k D

ist
an

ce
 (m

)
12

6.5
58

.9
56

.9
Up

str
ea

m 
Bl

k T
im

e (
%

)
Qu

eu
ing

 P
en

alt
y (

ve
h)

St
or

ag
e 

Ba
y D

ist
 (m

)
St

or
ag

e 
Bl

k T
im

e (
%

)
Qu

eu
ing

 P
en

alt
y (

ve
h)

In
te

rs
ec

tio
n:

 7
: A

sp
en

 S
pr

in
gs

 D
riv

e 
& 

10
 A

sp
en

 S
pr

in
gs

 D
riv

e 
Ac

ce
ss

Mo
ve

me
nt

EB
SB

Di
re

cti
on

s S
er

ve
d

LT
LR

Ma
xim

um
 Q

ue
ue

 (m
)

15
.2

12
.7

Av
er

ag
e Q

ue
ue

 (m
)

0.0
6.8

95
th 

Qu
eu

e (
m)

0.0
10

.8
Lin

k D
ist

an
ce

 (m
)

76
.0

75
.4

Up
str

ea
m 

Bl
k T

im
e (

%
)

Qu
eu

ing
 P

en
alt

y (
ve

h)
St

or
ag

e 
Ba

y D
ist

 (m
)

St
or

ag
e 

Bl
k T

im
e (

%
)

Qu
eu

ing
 P

en
alt

y (
ve

h)

In
te

rs
ec

tio
n:

 8
: B

ow
m

an
vi

lle
 A

ve
nu

e 
& 

Sh
ar

ed
 S

ite
/M

et
ro

lin
x 

La
ne

w
ay

Mo
ve

me
nt

EB
Di

re
cti

on
s S

er
ve

d
R

Ma
xim

um
 Q

ue
ue

 (m
)

9.3
Av

er
ag

e Q
ue

ue
 (m

)
5.2

95
th 

Qu
eu

e (
m)

12
.5

Lin
k D

ist
an

ce
 (m

)
58

.0
Up

str
ea

m 
Bl

k T
im

e (
%

)
Qu

eu
ing

 P
en

alt
y (

ve
h)

St
or

ag
e 

Ba
y D

ist
 (m

)
St

or
ag

e 
Bl

k T
im

e (
%

)
Qu

eu
ing

 P
en

alt
y (

ve
h)

N
et

w
or

k 
Su

m
m

ar
y

Ne
tw

or
k w

ide
 Q

ue
uin

g P
en

alt
y: 

89



Q
ue

ui
ng

 a
nd

 B
lo

ck
in

g 
R

ep
or

t
<T

ot
al

> 
20

29
 W

ee
kd

ay
 P

M
 P

ea
k 

H
ou

r
Pr

op
os

ed
 R

es
id

en
tia

l D
ev

el
op

m
en

t, 
10

 A
sp

en
 S

pr
in

gs
 D

riv
e,

 B
ow

m
an

vi
lle

, O
N

01
/24

/20
22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Si

mT
ra

ffic
 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 1

In
te

rs
ec

tio
n:

 1
: B

ow
m

an
vi

lle
 A

ve
nu

e 
& 

H
ig

hw
ay

 2

Mo
ve

me
nt

EB
EB

EB
EB

W
B

W
B

W
B

W
B

NB
NB

NB
NB

Di
re

cti
on

s S
er

ve
d

L
T

T
R

L
T

T
R

L
T

T
R

Ma
xim

um
 Q

ue
ue

 (m
)

17
9.9

38
4.2

38
0.8

10
0.0

16
4.9

19
2.1

18
0.4

11
5.0

15
0.0

33
0.9

28
4.4

38
.0

Av
er

ag
e Q

ue
ue

 (m
)

17
9.9

38
0.0

37
7.1

94
.8

12
7.3

13
2.3

13
3.5

65
.0

14
9.9

25
0.7

18
1.9

10
.3

95
th 

Qu
eu

e (
m)

17
9.9

38
5.6

38
1.3

11
4.8

17
5.9

20
7.7

19
8.8

15
7.8

15
0.0

34
0.6

34
3.4

37
.4

Lin
k D

ist
an

ce
 (m

)
36

5.0
36

5.0
60

1.6
60

1.6
36

1.8
36

1.8
Up

str
ea

m 
Bl

k T
im

e (
%

)
75

57
Qu

eu
ing

 P
en

alt
y (

ve
h)

0
0

St
or

ag
e 

Ba
y D

ist
 (m

)
80

.0
50

.0
10

0.0
50

.0
85

.0
50

.0
St

or
ag

e 
Bl

k T
im

e (
%

)
95

38
56

4
38

30
49

10
0

0
Qu

eu
ing

 P
en

alt
y (

ve
h)

64
0

12
6

22
0

29
20

0
61

40
27

2
0

In
te

rs
ec

tio
n:

 1
: B

ow
m

an
vi

lle
 A

ve
nu

e 
& 

H
ig

hw
ay

 2

Mo
ve

me
nt

SB
SB

SB
SB

Di
re

cti
on

s S
er

ve
d

L
T

T
R

Ma
xim

um
 Q

ue
ue

 (m
)

33
.9

70
.4

77
.0

44
.8

Av
er

ag
e Q

ue
ue

 (m
)

23
.1

50
.5

45
.9

15
.7

95
th 

Qu
eu

e (
m)

33
.9

76
.8

74
.4

35
.4

Lin
k D

ist
an

ce
 (m

)
34

0.9
34

0.9
Up

str
ea

m 
Bl

k T
im

e (
%

)
Qu

eu
ing

 P
en

alt
y (

ve
h)

St
or

ag
e 

Ba
y D

ist
 (m

)
55

.0
50

.0
St

or
ag

e 
Bl

k T
im

e (
%

)
2

3
0

Qu
eu

ing
 P

en
alt

y (
ve

h)
3

7
0

In
te

rs
ec

tio
n:

 2
: B

ow
m

an
vi

lle
 A

ve
nu

e 
& 

As
pe

n 
Sp

rin
gs

 D
riv

e

Mo
ve

me
nt

EB
EB

NB
NB

NB
SB

SB
SB

Di
re

cti
on

s S
er

ve
d

L
R

L
T

T
T

T
R

Ma
xim

um
 Q

ue
ue

 (m
)

53
.1

53
.5

71
.6

60
.1

77
.0

48
.0

46
.4

28
.8

Av
er

ag
e Q

ue
ue

 (m
)

33
.4

31
.4

35
.5

33
.0

41
.6

34
.8

16
.3

15
.3

95
th 

Qu
eu

e (
m)

55
.3

63
.9

63
.0

59
.1

79
.5

56
.1

40
.9

27
.6

Lin
k D

ist
an

ce
 (m

)
53

.5
24

9.0
24

9.0
10

8.4
10

8.4
Up

str
ea

m 
Bl

k T
im

e (
%

)
0

1
Qu

eu
ing

 P
en

alt
y (

ve
h)

0
5

St
or

ag
e 

Ba
y D

ist
 (m

)
10

0.0
25

.0
60

.0
St

or
ag

e 
Bl

k T
im

e (
%

)
0

1
24

9
Qu

eu
ing

 P
en

alt
y (

ve
h)

0
4

10
7

15

Q
ue

ui
ng

 a
nd

 B
lo

ck
in

g 
R

ep
or

t
<T

ot
al

> 
20

29
 W

ee
kd

ay
 P

M
 P

ea
k 

H
ou

r
Pr

op
os

ed
 R

es
id

en
tia

l D
ev

el
op

m
en

t, 
10

 A
sp

en
 S

pr
in

gs
 D

riv
e,

 B
ow

m
an

vi
lle

, O
N

01
/24

/20
22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Si

mT
ra

ffic
 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 2

In
te

rs
ec

tio
n:

 3
: B

ow
m

an
vi

lle
 A

ve
nu

e 
& 

H
ar

tw
el

l A
ve

nu
e/

Ex
is

tin
g 

C
on

do
 A

cc
es

s

Mo
ve

me
nt

EB
EB

W
B

NB
NB

NB
SB

SB
SB

SB
Di

re
cti

on
s S

er
ve

d
LT

R
LT

R
L

T
TR

L
T

T
R

Ma
xim

um
 Q

ue
ue

 (m
)

13
.8

12
.3

7.7
40

.1
81

.6
10

6.4
9.0

77
.2

86
.4

8.0
Av

er
ag

e Q
ue

ue
 (m

)
6.0

5.2
1.1

18
.4

45
.4

51
.7

3.3
36

.7
43

.1
2.3

95
th 

Qu
eu

e (
m)

13
.3

11
.3

5.6
38

.3
74

.2
91

.0
9.8

75
.6

81
.7

8.2
Lin

k D
ist

an
ce

 (m
)

10
8.8

73
.4

64
7.8

64
7.8

24
9.0

24
9.0

Up
str

ea
m 

Bl
k T

im
e (

%
)

Qu
eu

ing
 P

en
alt

y (
ve

h)
St

or
ag

e 
Ba

y D
ist

 (m
)

10
.0

60
.0

20
.0

60
.0

St
or

ag
e 

Bl
k T

im
e (

%
)

4
2

4
17

3
Qu

eu
ing

 P
en

alt
y (

ve
h)

3
1

3
1

1

In
te

rs
ec

tio
n:

 4
: B

on
ny

ca
st

le
 D

riv
e 

& 
As

pe
n 

Sp
rin

gs
 D

riv
e

Mo
ve

me
nt

W
B

NB
Di

re
cti

on
s S

er
ve

d
LT

LR
Ma

xim
um

 Q
ue

ue
 (m

)
9.2

15
.7

Av
er

ag
e Q

ue
ue

 (m
)

3.9
10

.0
95

th 
Qu

eu
e (

m)
11

.4
13

.8
Lin

k D
ist

an
ce

 (m
)

76
.0

71
.8

Up
str

ea
m 

Bl
k T

im
e (

%
)

Qu
eu

ing
 P

en
alt

y (
ve

h)
St

or
ag

e 
Ba

y D
ist

 (m
)

St
or

ag
e 

Bl
k T

im
e (

%
)

Qu
eu

ing
 P

en
alt

y (
ve

h)

In
te

rs
ec

tio
n:

 5
: F

ry
 C

re
sc

en
t (

Ea
st

) &
 A

sp
en

 S
pr

in
gs

 D
riv

e

Mo
ve

me
nt

W
B

NB
Di

re
cti

on
s S

er
ve

d
LT

LR
Ma

xim
um

 Q
ue

ue
 (m

)
9.2

8.5
Av

er
ag

e Q
ue

ue
 (m

)
1.3

1.2
95

th 
Qu

eu
e (

m)
6.7

6.1
Lin

k D
ist

an
ce

 (m
)

74
.6

70
.2

Up
str

ea
m 

Bl
k T

im
e (

%
)

Qu
eu

ing
 P

en
alt

y (
ve

h)
St

or
ag

e 
Ba

y D
ist

 (m
)

St
or

ag
e 

Bl
k T

im
e (

%
)

Qu
eu

ing
 P

en
alt

y (
ve

h)



Q
ue

ui
ng

 a
nd

 B
lo

ck
in

g 
R

ep
or

t
<T

ot
al

> 
20

29
 W

ee
kd

ay
 P

M
 P

ea
k 

H
ou

r
Pr

op
os

ed
 R

es
id

en
tia

l D
ev

el
op

m
en

t, 
10

 A
sp

en
 S

pr
in

gs
 D

riv
e,

 B
ow

m
an

vi
lle

, O
N

01
/24

/20
22

Pr
op

os
ed

 R
es

ide
nti

al 
De

ve
lop

me
nt,

 10
 A

sp
en

 S
pr

ing
s D

riv
e, 

Bo
wm

an
vil

le,
 O

N
Si

mT
ra

ffic
 R

ep
or

t
Tr

an
s-P

lan
Pa

ge
 3

In
te

rs
ec

tio
n:

 6
: F

ry
 C

re
sc

en
t (

W
es

t)/
Ex

is
tin

g 
C

on
do

 A
cc

es
s 

& 
As

pe
n 

Sp
rin

gs
 D

riv
e

Mo
ve

me
nt

EB
W

B
NB

SB
Di

re
cti

on
s S

er
ve

d
LT

R
LT

R
LT

R
LT

R
Ma

xim
um

 Q
ue

ue
 (m

)
8.6

21
.6

9.1
9.0

Av
er

ag
e Q

ue
ue

 (m
)

1.2
4.2

5.0
6.2

95
th 

Qu
eu

e (
m)

6.2
16

.8
12

.1
12

.6
Lin

k D
ist

an
ce

 (m
)

12
6.5

65
.2

58
.9

56
.9

Up
str

ea
m 

Bl
k T

im
e (

%
)

Qu
eu

ing
 P

en
alt

y (
ve

h)
St

or
ag

e 
Ba

y D
ist

 (m
)

St
or

ag
e 

Bl
k T

im
e (

%
)

Qu
eu

ing
 P

en
alt

y (
ve

h)

In
te

rs
ec

tio
n:

 7
: A

sp
en

 S
pr

in
gs

 D
riv

e 
& 

10
 A

sp
en

 S
pr

in
gs

 D
riv

e 
Ac

ce
ss

Mo
ve

me
nt

EB
SB

Di
re

cti
on

s S
er

ve
d

LT
LR

Ma
xim

um
 Q

ue
ue

 (m
)

8.6
20

.4
Av

er
ag

e Q
ue

ue
 (m

)
2.5

10
.1

95
th 

Qu
eu

e (
m)

8.9
19

.0
Lin

k D
ist

an
ce

 (m
)

76
.0

70
.7

Up
str

ea
m 

Bl
k T

im
e (

%
)

Qu
eu

ing
 P

en
alt

y (
ve

h)
St

or
ag

e 
Ba

y D
ist

 (m
)

St
or

ag
e 

Bl
k T

im
e (

%
)

Qu
eu

ing
 P

en
alt

y (
ve

h)

In
te

rs
ec

tio
n:

 8
: B

ow
m

an
vi

lle
 A

ve
nu

e 
& 

Sh
ar

ed
 S

ite
/M

et
ro

lin
x 

La
ne

w
ay

Mo
ve

me
nt

EB
Di

re
cti

on
s S

er
ve

d
R

Ma
xim

um
 Q

ue
ue

 (m
)

8.5
Av

er
ag

e Q
ue

ue
 (m

)
1.2

95
th 

Qu
eu

e (
m)

6.1
Lin

k D
ist

an
ce

 (m
)

57
.9

Up
str

ea
m 

Bl
k T

im
e (

%
)

Qu
eu

ing
 P

en
alt

y (
ve

h)
St

or
ag

e 
Ba

y D
ist

 (m
)

St
or

ag
e 

Bl
k T

im
e (

%
)

Qu
eu

ing
 P

en
alt

y (
ve

h)

N
et

w
or

k 
Su

m
m

ar
y

Ne
tw

or
k w

ide
 Q

ue
uin

g P
en

alt
y: 

17
38



APPENDIX E
Level of Service Definitions 







APPENDIX F 
Municipality of Clarington Zoning By-law 84-63, 
Excerpts



SSection 3 

Municipality of Clarington/ Zoning By-law 84-63 Page | 3-19 
Last Update November 2015 

Parking Space Requirement Table  
Type or nature of use Minimum off street parking 

requirement 
Post Office, Museum, Art Gallery, Public 
Library 

1 parking space for each 40 square 
metres of gross floor area. 

Residential  
(i) Apartment, Four-plex,  
Six-plex or Converted  
Dwelling House 

Amended by By-law 85-51 
Amended by By-law 2012-035 
Replaced by By-Law 2015-062 

1 Bedroom Apartment  -  1 space per 
unit 
2 Bedroom Apartment  - 1.25 spaces 
per unit 
Apartment containing 3 or more 
bedrooms, four-plex, converted 
dwelling or triplex house - 1.5 spaces 
per unit 
Plus 0.25 visitor spaces per dwelling, 
10% of which are to be accessible 
parking spaces. 
 

 (ii) Boarding or Rooming House 
Replaced by By-Law 2015-062 

1 parking space for each dwelling unit 
plus 1 parking space per room provided 
for separate living accommodation. 

(iii) Mobile Home Park 
 

(a) 2 parking spaces for each Mobile 
Home site and 1 visitor’s parking space 
for each 4 Mobile Home sites. 

(b) 1 parking space for each 28 square 
metres of total floor area for all 
accessory commercial uses within the 
community hall. 

(c) 1 parking space for each 12 square 
metres of total floor area for all uses 
other than accessory commercial uses 
within the community hall. 
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Parking Space RRequirement Table 
Type or nature of use Minimum off street parking requirement 

Schools; Public and/or Private 
(i) Elementary  

The greater of: 

(a) 1 and one-half parking spaces per 
classroom; or 
(b) 1 parking space per 10 square metres 
of floor area in the general purpose 
room; or 
(c) 1 parking space per 10 square metres 
of floor area in the auditorium  

(ii) Secondary  The greater of: 

(a) 4 parking spaces per classroom; or 
(b) 1 parking space per 10 square metres 
of floor area in the general purpose 
room; or 

(c) 1 parking space per 10 square metres 
of floor area in the auditorium  

Shopping Centre  1 parking space for each 20 square 
metres of total leasable floor area.  

Undertaking Establishment  1 parking space for each five seating 
spaces or fraction thereof with a 
minimum of ten parking spaces. 
 

Uses permitted by this By-law other than 
those listed in this table 
 

1 parking space per 30 square metres of 
total floor area. 
 

 
Vacation Farm Establishment  

Added By By-law 85-44 
1 parking space per guest room 

Added by By-Law 99-170 
f. Private Garage or Carport 

Where a private garage or carport provides one of the required parking spaces for a 
single detached, semi-detached or townhouse dwelling unit, the minimum area inside 
the private garage or carport shall be 18.58 square metres and the minimum width shall 
be 3.0 metres.  This provision shall apply to all lots registered after January 1, 2000. 
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entering upon or making use of the said premises, from time to time, parking spaces 
and areas accordingly. 

Added by By-law 99-169 
Deleted by By-law 2006-046 

Replaced by By-Law 2015-062 
b. Accessible Parking Spaces 

i) Each accessible parking space shall be a minimum 4.5 metres wide 
and 5.7 metres long.  When paired, the width can be reduced to 3.4 
metres, provided a 1.5 metre access aisle is located between the 
paired spaces. 

Added by By-Law 2006-046 
ii)  Accessible Parking Space Requirement Table 

Accessible  Parking Space Requirement Table  
Number of Parking Spaces Required By  
Parking Space Requirement Table 3.16 

 

Accessible Persons Parking Spaces 

1 to 25 1 
26 to 50 2 
51 to 75 3 

76 to 100 4 
101 to 150 5 
151 to 200 6 
201 to 300 7 
301 to 400 8 
401 to 500 9 

501 to 1000 2% of total 
Greater than 1000 21 spaces plus 1 space for every 

additional 100 spaces or part thereof 
over 1000 parking spaces 

Nursing homes, retirement homes, hospitals, medical and dental clinics shall 
provide twice the number of Accessible Parking Spaces as shown in the column 

above. 

c. Parking Space Sizes  Replaced by By-Law 2015-062 
 

i) Each parking space shall be a minimum of 5.7 metres by 2.75 
metres. 

ii) Where the two outdoor parking spaces for single detached, semi-
detached and/or townhouse units are provided side by side the 
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combined minimum width of the two spaces may be reduced to 4.6 
metres. 

iii) Parking spaces provided in the front yard for detached, semi-
detached and/or townhouse units must not reduce the minimum 
landscaped open space within the front yard below 30 percent/ 

iv) Parking space size perpendicular to a landscaping strip having a 
minimum width of 3.0 metres may not be reduced in size to 5.2 
metres in length by 2.75 metres in width. 

d. Parking Aisle Requirements 

Each aisle shall be a minimum width of 6.0 metres for two-way traffic and 4.5 
metres for one-way traffic. 

e. Parking Off-Site 
 
Notwithstanding Section 3.16 a. where parking spaces are provided in a location 
other than on the same lot as the use requiring such spaces, they shall be located 
not more than 150 metres from the same lot, and shall be located within the same 
zone as the said lot. 

Parkinng Space Requirement Table 
Type or nature of use Minimum off street parking 

requirement 
Amended by By-law 86-40 

Assembly Hall, Auction Room, 
Auditorium, Arena, Community Centre, 
Place of Entertainment, Place of 
Worship, Private Club or other similar 
places of assembly herein 

 

The greater of: 

a.  1 parking space per 5 fixed seats or 3 
metres of bench seating or portion 
thereof; or 

b.  1 parking space per 9 square metres 
of gross floor area; or 

c.  1 parking space for each 4 persons 
that may be legally accommodated at 
any one time. 
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Building Elements MU1 MU2 MU3 
Amount of transparent glazing within 
the business establishment street 
façade 

50% 50% 50% 

Location of 
Entrance 

Residential Entrance 

Within a street façade; or  
Along the side of the building but no more 
than half the width of the building from a 

street façade. 

Non-Residential 
Entrance 

At least one public entrance for each 
business located on the first floor shall be 

located within a street façade. 

Maximum size of non-residential 
units (square metres) 

600 600 No limit 

Maximum amount of non-residential 
floor space per property (square 
metres) 

3,000 3,000 No limit 

Landscape Requirements MU1 MU2 MU3 
Landscaped Open Space (minimum) 15% 15% 15% 
Minimum planting strip abutting an 
Urban Residential zone (metres) 

3.0 3.0 3.0 

Parking and Loading MU1 MU2 MU3 
Minimum number of loading spaces  
(4 metres x 9 metres) 

1 1 1 

Minimum distance between a parking 
space and a building where a 
walkway is located beside the 
building (metres) 

2.5 2.5 2.5 

Minimum number of parking spaces 
based on the gross floor area of bank, 
professional office, retail commercial 
establishments and personal service 
shop 

1 for every  
40 m2 

1 for every  
40 m2 

1 for every  
40 m2 

Minimum number of parking spaces 
per apartment dwelling unit – 
(including visitor parking spaces) 

1.0 1.0 1.0 

16A.5 Additional Regulations in the Mixed-Use Zone 

a. Notwithstanding Section 3.7a., no new uses may be established on a lot that contains 
less than the minimum required lot area and frontage. 

transplan
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