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Re:   Proposed  Residential  and  Commercial  Development,  Greenly  Drive,  Cobourg,  ON  –  Traffic 

Impact Study (Update) 

Dear Mr. Mamone, 

TRANS‐PLAN is pleased to submit this Traffic Impact Study (Update) in support of the proposed residential 
and  commercial  development  located  at  Greenly  Drive  in  the  Town  of  Cobourg.  The  proposed 
development consists of two land parcels, consisting of residential dwellings on the south parcel and a 
commercial plaza on the north parcel. 

The study findings indicate that the surrounding road network can accommodate the traffic generated by 
the  proposed  development.  The  residential  parcel  is  expected  to  have  minimal  impacts  on  the 
surrounding road network. The east and west approaches at the Greenly Drive and private condominium 
laneway  intersection  (located  south of  the  site) are  recommended  to operate as a minor  road  (stop‐
controlled); and the north and south approaches operate as a major road (free‐flow).   

The future commercial site traffic can be accommodated by the proposed driveway and surrounding road 
network. Traffic activity at the Elgin Street West and Rogers Road is expected to function in an acceptable 
manner  after  build‐out  of  the  proposed  development.  No  roadway  improvements  (other  than  the 
proposed  design  features)  or  signal  timing  adjustments were  found  necessary.  Details  are  provided 
herein. 

Sincerely, 

 

 

Anil Seegobin, P.Eng.                                                                                             Jonathan Li, B.Eng. 

Partner, Engineer           Transportation E.I.T. 

Trans ‐Plan  Transportation   Inc.  

Transportat ion  Consultants    
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Traffic Impact Study (Update) 
Proposed Residential and Commercial Development 

Greenly Drive, Cobourg, ON 

1. INTRODUCTION 

Trans‐Plan has been retained by VANDYK Group of Companies to complete a Traffic Impact Study (Update) 

for a proposed residential and commercial development located at Greenly Drive in the Town of Cobourg. 

This Traffic Impact Study (Update) includes the following study components: 

 A review and assessment of the existing road network 

 An assessment of boundary  roadway operations under  future background  conditions,  including  a 

review of traffic growth, area developments and planned roadway improvements in the study area 

 An  assessment  of  site‐generated  traffic  impacts  on  the  study  area  intersections  under  future 

background and total traffic conditions 

 Recommendations to mitigate any identified traffic impacts on the boundary roadways, resulting from 

the proposed development 

 The determination of  roadway and  intersection  improvements, as  required,  to accommodate  the 

proposed development 

This study is an update to the previous Traffic Impact Study submission, dated July 10, 2013; prepared by 

Trans‐Plan for the subject development proposal. It reflects the Terms of Reference comments received 

from the Town of Cobourg and Northumberland County for the previous study. 

2. STUDY AREA CONTEXT 

2.1 Site Location 

The subject site, shown in Figure 1, is a vacant parcel of land located along the south side of Elgin Street 

West. It is located approximately 300m west of the Elgin Street West and Rogers Road major intersection. 

The site is bounded by private residential laneways and local municipal roadways to the south. Greenly 

Drive currently forms a termination point at the southern site boundary.  

The surrounding land uses mainly consist of low‐density residential dwellings, located south and west of 

the site. Adjacent east of the site is a Canadian Tire retail (commercial) store. The lands north of the site, 

opposite from Elgin Street West, are vacant. 

2.2 Road Network 

The study area roadways in the immediate vicinity of the site are described as follows: 

Elgin  Street  West,  also  known  as  County  Road  2,  is  an  arterial  road  under  the  jurisdiction  of 

Northumberland County. It runs in an east‐west direction and has four travel lanes: two in each direction. 

The posted speed limit within the vicinity of the study area is 50km/h. 

Wilkins Gate and Carlisle Street are local roadways under the jurisdiction of the Town of Cobourg. Wilkins 

Gate runs in a north‐south direction and Carlisle Street runs in an east‐west direction. Both roadways have 

two travel lanes: one in each direction. The speed limit is not posted and is assumed to be 50km/h. 

Rogers Road  is a local roadway under the jurisdiction of the Town of Cobourg. It runs in a north‐south 

direction and has two travel lanes: one in each direction, plus a two‐way centre left turn lane. The speed 

limit is not posted and is assumed to be 50km/h.  
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3. PROPOSED DEVELOPMENT 

The site plans, prepared by Husson Engineering + Management, are shown in Figure 2 and Figure 3.  The 

proposed development consists of two land parcels; one for low‐density residential dwellings and one for 

a commercial plaza. The proposed commercial plaza is located on the north parcel, along Elgin Road West. 

The proposed residential dwellings are located on the south parcel.  

The development statistics are as follows: 

 72 residential dwelling units, provided by 13 townhouse buildings and 5 semi‐detached buildings 

 Three (3) commercial buildings, as follows: 

 Building A (Retail Use): 2,900 sq.ft. of GFA 

 Building B (Retail Use): 6,300 sq.ft. of GFA 

 Building C (Fast‐Food Restaurant with Drive‐Thru): 2,200 sq.ft. of GFA 

 One (1) new municipal roadway, known as Cowin Circle, that is designed as a ring road 

The  residential  dwelling  driveways  are  proposed  on  Cowin  Circle.  Greenly  Drive  is  proposed  to  be 
extended beyond  its existing northerly  termination point  to connect with Cowin Circle. The proposed 
commercial plaza is accessed via two driveways: one proposed right‐in / right‐out (“RIRO”) access on Elgin 
Street West and an internal connection with the adjacent Canadian Tire property.  

As shown in the site plan, an auxiliary eastbound right turn lane is proposed on Elgin Street West to serve 
the proposed RIRO driveway and the adjacent Canadian Tire driveway. The auxiliary lane will begin prior 
to the RIRO driveway and terminate at the Canadian Tire driveway. 

The laneway connecting the residential and commercial parcels (shown as “access lane” on the site plan) 
is intended to be an emergency access only and regular vehicular traffic is not permitted. It can be utilized 
as a pedestrian connection however. 

4. EXISTING CONDITIONS 

The existing roadway characteristics of the study area are shown in Figure 4, and were confirmed based 

on a site visit conducted by Trans‐Plan on Wednesday March 18, 2020. The historical (2013) and existing 

(2020) traffic volumes, for the weekday AM and PM and SAT peak hours, are shown in Figure 5 and Figure 

6, respectively. 

4.1 Study Area Intersections and Driveways 

The study area intersections and driveways reviewed in our analysis are as follows: 

1. Elgin Street West and Wilkins Gate (unsignalized / stop‐controlled intersection) 

2. Elgin Street West and Proposed Commercial Site Driveway (unsignalized / stop‐controlled driveway) 

3. Elgin Street West and Canadian Tire Driveway (unsignalized / stop‐controlled driveway) 

4. Elgin Street West and Rogers Road (signalized intersection) 

5. Carlisle Street and Greenly Drive / Cowin Circle (unsignalized / stop‐controlled driveway) 
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4.2 Traffic Counts 

Given  the  COVID‐19  pandemic  at  the  time  of  this  report,  it was  not  possible  conduct  new  turning 

movement  counts  (“TMC”) due  to  the  irregular  traffic patterns. The  traffic counts  from  the  following 

sources were  referenced  to establish  the existing  traffic  volumes at  the  study area  intersections and 

driveways: 

 Traffic Impact Study, Proposed Retail and Residential Development (Canadian Tire Lands), Elgin Street 

West, East of Wilkins Gate, dated July 10, 2013; prepared by Trans‐Plan. 

 Transportation  Impact  Study,  Proposed  Driveway  Relocation  and  Commercial  Addition, 

Northumberland Mall,  Town  of  Cobourg,  dated  July  17th,  2019;  prepared  by  LEA  Consulting  Ltd. 

(obtained from the Town’s website). 

The traffic count sources, dates, times and peak hours are shown  in Table 1. The detailed TMC data  is 

provided in Appendix A. 

Table 1 – Intersection Turning Movement Count Details 

Location  Source  Count Date  Count Hours  Peak Hours 

Intersections         

Elgin Street 
West and 

Wilkins Gate 

Trans‐Plan  Tuesday May 28, 2013 
7:00am – 9:30am 
3:30pm – 6:00pm 

8:30am – 9:30am 
3:30am – 4:30pm 

Trans‐Plan  Saturday May 25, 2013  11:30am – 3:30pm  12:45pm – 1:45pm 

Carlisle Street 
and Greenly 

Drive 

Trans‐Plan  Tuesday May 28, 2013 
7:00am – 9:30am 
3:30pm – 6:00pm 

8:15am – 9:15am 
3:45pm – 4:45pm 

Trans‐Plan  Saturday May 25, 2013  11:30am – 3:30pm  12:00pm – 1:00pm 

Elgin Street 
West and 

Rogers Road 

Trans‐Plan  Tuesday May 28, 2013 
7:00am – 9:30am 
3:30pm – 6:00pm 

8:00am – 9:00am 
3:30pm – 4:30pm 

Trans‐Plan  Saturday May 25, 2013  11:30am – 3:30pm  11:45pm – 12:45pm 

LEA Consulting  Friday May 24, 2019  3:00pm – 7:00pm  3:45pm – 4:45pm 

LEA Consulting  Saturday May 25, 2019  10:00am – 4:00pm  10:45am – 11:45am 

Driveways         

Elgin Street 
West and 

Canadian Tire 
Driveway 

Trans‐Plan  Tuesday May 28, 2013 
7:00am – 9:30am 
3:30pm – 6:00pm 

8:00am – 9:00am 
3:30pm – 4:30pm 

Trans‐Plan  Saturday May 25, 2013  11:30am – 3:30pm  11:30pm – 12:30pm 

 

4.3 Traffic Growth Adjustment Factor 

We note that the intersection of Elgin Street West at Rogers Road, for which a current (2019) count was 
obtained, is the most critical intersection in the study area; given that it is signalized and would be most 
impacted by the traffic volumes generated by the development. The intersection at Elgin Road and Wilkins 
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Gate  is  secondary  (approximately  200m  west  of  the  site)  and  the  remaining  two  intersections  are 
residential and serve the local area only. 

Notwithstanding,  the  historical  (2013)  and  recent  (2019)  counts  conducted  at  Elgin  Street West  and 
Rogers Road were compared to determine a growth factor, for the purpose of scaling up all of the study 
area TMCs to current (2020) traffic conditions. The traffic growth adjustment factor is calculated in Table 
2. 

Table 2 – Traffic Growth Adjustment Factor, Years 2013 to 2019, Elgin Street West and Rogers Road 

Time Period 
Total Volumes, All Approaches (vehicles)  Traffic Growth Adjustment 

Factor Year 2013  Year 2019 

Weekday AM Peak Hour  1,076  n/a  n/a 

Weekday PM Peak Hour  1,546  1,771  2019 count is 15% higher 

SAT Peak Hour  1,964  1,619  2019 count is 18% lower 

To obtain  the existing  (2020)  traffic volumes, an adjustment  factor of +15 percent was applied  to  the 
historical (2013) weekday AM and PM peak hour volumes for the following intersections: 

 Elgin Street West and Rogers Road (weekday AM peak hour only) 

 Elgin Street West and Wilkins Gate 

 Carlisle Street and Greenly Drive 

 Elgin Street West and Canadian Tire Driveway 

No  adjustment  factor  was  applied  to  the  historical  Saturday  (“SAT”)  peak  hour  volumes  (to  be 
conservative), because the 2019 counts had lower all approach volumes than the 2013 counts. The Elgin 
Street West  and  Rogers  Road  counts,  for  the weekday  PM  and  SAT  peak  hours,  conducted  by  LEA 
Consulting Ltd. in May 2019, were carried forward into the existing (2020) traffic model.  

The existing (2020) traffic volumes shown in Figure 6 were balanced (increased in comparison to the traffic 
counts), where appropriate, for corridor volume consistency.  

4.4 Signal Timing Plans 

The signal timing plan for the Elgin Street West and Rogers Road signalized intersection was obtained from 
Northumberland County. 

4.5 Peak Hour Factors 

A conservative peak hour factor (“PHF”) of 0.92 was applied to the study area intersections and driveways 
in our analysis. 

5. FUTURE CONDITIONS 

The future study area roadway characteristics, with the inclusion of the proposed auxiliary lane on Elgin 

Street West,  is shown in Figure 7. The future background traffic volumes, for the weekday AM and PM 

and SAT peak hours, are shown in Figure 8 and were determined based on review of the following: 

 Horizon Year(s) 
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 Background Growth Rate along the Elgin Street West Corridor 

 Background Developments within or nearby the study area 

 Planned Roadway Improvements within the study area 

The site trip assignments and pass‐by trip adjustment, for the weekday AM and PM and SAT peak hours, 

are shown  in Figure 9 through to Figure 11. The future total traffic volumes, shown  in Figure 12, were 

calculated by  summing  the  future background  volumes,  site  trip  assignment  and pass‐by  adjustment 

volumes. 

5.1 Horizon Years 

A 5‐year horizon period (i.e. year 2025) was utilized for our analysis of future traffic conditions. 

5.2 Background Growth Rate 

The County Road 2 Class EA for Hamilton Road to William Street / Burnham Street (“EA Study”), dated 
May 2016 and prepared by HDR Inc., indicated a growth rate of 1.8 percent per annum for the Elgin Street 
West  corridor. An excerpt of  the EA Study  is provided  in Appendix B. The growth  rate  (compounded 
annually) was applied to the Elgin Street West corridor in our analysis of future conditions.  

5.3 Background Developments 

The  Town  of  Cobourg  website  was  consulted  for  nearby  development  applications.  Two  notable 

background developments that are incomplete were found near the study area and are shown in Table 3. 

The background development details and trip generation / distribution are provided in Appendix C. 

Table 3 – Background Developments, Nearby the Study Area 

No. 
Location / 
Description 

Land Use  Development Size 
Build‐out 
Status* 

Trip Generation 
Source 

1 
New Amherst 
Residential 

Development 
Residential  665 dwelling units  ~50% 

ITE Trip Generation 
Manuals, 10th 

Edition 

2 
Northumberland Mall 
(1111 Elgin Street 
West, Cobourg) 

Commercial 

One‐storey building 
addition with 930 
sq.m. of GFA and 

driveway relocation 

0% 

Transportation 
Impact Study, 
dated July 17th, 

2019; prepared by 
LEA Consulting Ltd. 

Note: (*) Based on Trans‐Plan’s site visit conducted on Wednesday March 18, 2020 

The New Amherst Residential Development is an on‐going background development located along New 

Amherst Boulevard, west of  the study area. Based on Trans‐Plan’s site visit conducted on Wednesday 

March 18, 2020; the development is estimated to be about 50 percent complete (i.e. 332 dwelling units 

incomplete). For our analysis, approximately 40 percent of  the trips generated by the 332  incomplete 

units were assumed to access the study area intersections along Elgin Street West.  

A one‐storey building addition is proposed at Northumberland Mall, located on the southeast corner of 

Elgin Street West and Rogers Road. The Transportation Impact Study, dated July 17th, 2019; prepared by 

LEA Consulting Ltd. (obtained from the Town’s website) was referenced to obtain the trip generation and 

distribution for our analysis. 
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5.4 Roadway Improvements 

The Elgin Road West corridor (also known as County Road 2), within the study area and beyond, is planned 

to undergo  roadway  improvements. The  construction  timeline  is unavailable, based on  review of  the 

Northumberland County website, but  the  roadway  improvements were  included  into our  analysis of 

future conditions. The conceptual plan and profile drawings provided in the County Road 2 Class EA for 

Hamilton Road to William Street / Burnham Street (“EA Study”), dated May 2016 and prepared by HDR 

Inc., were reviewed. The drawing excerpts are provided in Appendix B. 

Based on the drawings in the EA Study, in contrast to the existing roadway characteristics, the following 

design features are planned: 

 Elgin Street West and Wilkins Gate: The addition of an exclusive eastbound right‐turn lane, compared 

to a shared through / right turn lane in existing conditions. 

 Elgin Street West beyond 75m west of Wilkins Gate: An additional through lane for each direction 

(two through  lanes total per direction), compared to the one through  lane per direction  in existing 

conditions. 

As shown in the site plan, an auxiliary eastbound right‐turn lane is also proposed on Elgin Street West at 

the proposed commercial site driveway and the adjacent Canadian Tire driveway. The future study area 

roadway characteristics are shown  in Figure 7 and were  incorporated  into the analysis of future traffic 

conditions. 

5.5 Trip Generation 

The  site  trips  for  the  proposed  development  were  generated  using  the  Institute  of  Transportation 

Engineers (“ITE”) Trip Generation manuals, 10th Edition. The site trip generation using the applicable ITE 

Land Use Codes (“LUC”) are shown in Table 4. 
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Table 4 – Site Trip Generation, Residential and Commercial Parcels 

Land Use  Size 
Weekday AM Peak 

Hour 
Weekday PM Peak 

Hour 
SAT Peak Hour 

      In   Out  Total  In   Out  Total  In  Out  Total 

Residential Parcel 

Multifamily 
Housing 
(Low‐Rise) 
LUC 220 

72 units                         

Distribution  23%  77%  100%  63%  37%  100%  50%(1)  50%(1)  100% 

Equation  Ln(T) = 0.95Ln(X) – 0.51  Ln(T) = 0.89Ln(X) – 0.02  T = 1.08(X) – 33.24 

Rate  0.12  0.37  0.49  0.38  0.23  0.61  0.31  0.32  0.63 

Residential Trips  8  27  35  28  16  44  22  23  45 

Commercial Parcel 

Shopping 
Centre 
LUC 820 
(Buildings A 
& B) 

9.2 x 1,000 sq.ft.                   

Distribution  54%  46%  100%  50%  50%  100%  52%  48%  100% 

Equation  T = 2.76(X) + 77.28(2)  Ln(T) = 0.72Ln(X) + 3.02  Ln(T) = 0.79Ln(X) + 2.79 

Rate  6.05  5.15  11.20  5.49  5.49  10.98  5.31  4.91  10.22 

Total Trips  56  47  103  50  51  101  49  45  94 

Trip Reduction (5%)  ‐3  ‐2  ‐4  ‐2  ‐3  ‐4  ‐3  ‐2  ‐5 

Reduced Trips  53  45  98  48  48  96  46  43  89 

Pass‐by Trips (25%)  12  12  24  12  12  24  11  11  22 

New Trips  41  33  74  36  36  72  35  32  67 

Fast‐Food 
with Drive‐
Thru 
LUC 934 
(Building C) 

2.2 x 1,000 sq.ft.                   

Distribution  51%  49%  100%  52%  48%  100%  51%  49%  100% 

Equation  Not Given  Not Given  Not Given 

Rate  20.50  19.69  40.19  16.99  15.68  32.67  27.98  26.88  54.86 

Total Trips  45  43  88  37  35  72  62  59  121 

Trip Reduction (5%)  ‐2  ‐2  ‐4  ‐2  ‐2  ‐4  ‐3  ‐3  ‐6 

Reduced Trips  43  41  84  35  33  68  59  56  115 

Pass‐by Trips (50%)  21  21  42  17  17  34  29  29  58 

New Trips  22  20  42  18  16  34  30  27  57 

Total New Commercial Trips  63  53  116  54  52  106  65  59  124 

Total Pass‐by Commercial Trips  33  33  66  29  29  58  40  40  80 

Note:  
(1) Directional distribution was unavailable in the ITE Manual and was assumed 
(2) Based on the equation provided for the “Peak Hour of Generator” 

The residential parcel is expected to generate approximately 35, 44 and 45 two‐way trips in the weekday 

AM and PM and Saturday (“SAT”) peak hours, respectively, as shown in Figure 9. 

A minor trip reduction of 5 percent was applied due to internal interactions with the proposed residential 

dwelling units and the adjacent commercial properties. The commercial parcel  is expected to generate 

approximately 116, 106 and 124 new  two‐way  trips  in  the weekday AM and PM and SAT peak hours, 

respectively, as shown in Figure 10.  
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Pass‐by trip percentages of 25 percent and 50 percent, respectively, were applied to LUC 820 (i.e. Buildings 

A & B) and LUC 934 (i.e. Building C). The percentages were approximated based on the pass‐by trip data 

in  the  ITE  Trip  Generation  Handbook,  3rd  Edition.  The  commercial  parcel  is  expected  to  generate 

approximately 66, 58 and 80  two‐way pass‐by  trips  in  the weekday AM and PM and SAT peak hours, 

respectively, as shown in Figure 11. 

5.6 Trip Distribution and Assignment 

The commercial site trips were distributed to Elgin Street West utilizing existing travel patterns. A portion 

of the commercial site trips were distributed to the adjacent Canadian Tire driveways, as a result of the 

proposed  internal  connection.  The  existing  directional  split  on  Elgin  Street  West  at  the  proposed 

commercial  site driveway  is approximately 50 percent eastbound  / 50 percent westbound during  the 

weekday AM and PM, and SAT peak hours. 

Higher delays are typical of left‐turn movements from driveway connections onto arterial roadways. As a 

result, it is likely that some future outbound commercial trips would prefer utilizing the Elgin Street West 

at Rogers Road signal to travel westbound after leaving the site. 

The residential site trips were distributed to Carlisle Street and beyond based on existing travel patterns. 

The existing directional split on Carlisle Street at Greenly Drive (connecting to the proposed residential 

parcel) is as follows: 

 Weekday AM Peak Hour: 59 percent eastbound / 41 percent westbound 

 Weekday PM Peak Hour: 43 percent eastbound / 57 percent westbound 

 Saturday Peak Hour: 46 percent eastbound / 54 percent westbound 

Similarly, it is likely that future residential outbound trips would prefer utilizing the Elgin Street West at 

New Amherst Boulevard / Loveshin Road signal (located west of the study area) to travel westbound after 

leaving the site. 

6. CAPACITY ANALYSIS 

6.1 Analysis Methodology 

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 and Saturday (“SAT”) 

peak hours, were analyzed: 

 Existing Traffic Conditions (2020) 

 Future Background Traffic Conditions (2025) 

 Future Total Traffic Conditions (2025) 

According to the Northumberland County Transportation Master Plan, dated March 2017, a v/c ratio of 

0.7 or LOS of D is generally considered as the threshold for traffic congestion. The congested movements 

have been identified.  
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6.2 Analysis Results 

The detailed capacity analysis results are shown in Table 5 and the congested movements are discussed 

below. The Synchro 10 output sheets and level of service (“LOS”) definitions are provided in Appendix D 

and Appendix E, respectively.  

The results for each study area intersection and driveway are summarized as follows: 

Elgin Street West & Wilkins Gate 

Existing Conditions 

The northbound left movement (stop‐controlled approach) currently operates acceptably with a LOS of C 

or better and delays of up to 22 seconds, during the peak periods.  

Future Conditions – Horizon Year 2025 

The northbound  left movement (stop‐controlled approach)  is expected to operate with a LOS of D and 

delays of up to 27 seconds, under future background conditions. With the inclusion of the site traffic, the 

movement is expected to operate with a LOS of D and delays of up to 29 seconds. The Elgin Street West 

and New Amherst Boulevard / Loveshin Road traffic signal can provide a more efficient alternative for left‐

turning vehicles as the delays increase. 

Elgin Street West & Proposed Commercial Site Driveway 

Future Conditions – Horizon Year 2025 

The proposed commercial site driveway is expected to operate with a good LOS of B and minimal delays 

of up to 11 seconds for outbound vehicles.  

Elgin Street West & Canadian Tire Driveway 

Existing Conditions 

The northbound  left movement (outbound approach) currently operates acceptably with a LOS of C or 

and delays up to 20 seconds, during the weekday AM peak hour. The movement operates with a LOS of 

D and a delay of 30 seconds, during the weekday PM and SAT peak hours.  

Future Conditions – Horizon Year 2025 

Under future background conditions, the northbound left movement (outbound approach) is expected to 

operate acceptably with a LOS of C during the weekday AM peak hour, but with a LOS of E and delays of 

up to 41 seconds during the weekday PM and SAT peak hours.  

With the inclusion of future site traffic, the northbound left movement (outbound approach) is expected 

to operate with a LOS of E and a delay of 44 seconds during the weekday AM peak hour. The movement 

is expected to operate with a LOS of F with delay of 98 seconds and 145 seconds, respectively,  in the 

weekday PM and SAT peak hours.  

However, a feasible alternative  is for some site traffic to utilize the Elgin Street West and Rogers Road 

signalized  intersection  to  conduct  left  turn movements. The northbound  left  turn movement at Elgin 

Street West and Rogers Road is expected to operate with v/c ratios of 0.70 and 0.54, respectively, during 

the  weekday  PM  and  SAT  peak  hours.  Therefore,  the  movement  has  reserve  capacity  and  can 
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accommodate additional  traffic volumes. A v/c  ratio of 0.70  is acceptable and well under  the  critical 

threshold in other municipalities and counties (i.e. a v/c ratio of 0.85). 

Elgin Street West & Rogers Road 

Existing Conditions 

The overall intersection currently operates acceptably during the peak hours, with an overall LOS of A and 

v/c ratios of up to 0.52. All individual movements operate with reserve capacity. 

Future Conditions – Horizon Year 2025 

The intersection is expected to continue operating acceptably in the weekday AM and PM and SAT peak 

hours, under  future  total  traffic  conditions.  In  the weekday PM peak hour,  the overall  intersection  is 

expected  to operate with a v/c  ratio of 0.68 and  the northbound  left  turn movement  is expected  to 

operate with a v/c ratio of 0.70. During the SAT peak hour, the overall intersection is expected to operate 

with a LOS of 0.67 and the westbound left turn movement is expected to operate with a v/c ratio of 0.70. 

While the movements are considered congested, a v/c ratio of 0.70 is generally acceptable and well under 

the critical threshold in other municipalities and counties (i.e. a v/c ratio of 0.85). 

Carlisle Street & Greenly Drive / Cowin Circle 

Existing Conditions 

The intersection currently operates well with a LOS of A and minimal delays across all movements, during 

the weekday AM and PM, and SAT peak hours. 

Future Conditions – Horizon Year 2025 

With the inclusion of future site traffic, the intersection is expected to continue operating with minimal 

delays and a LOS of A for all movements, during the peak hours. Overall, the residential portion of the 

development is expected to have minimal traffic impacts on the  intersection and the surrounding road 

network. 
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7. RECOMMENDED TRANSPORTATION IMPROVEMENTS 

Further to the proposed design features,  it  is recommended that the east and west approaches of the 

private  condominium  laneway  intersection  with  Greenly  Drive  (located  between  the  southerly  site 

boundary  and  Carlisle  Street)  to  operate  as  a minor  street  (stop‐controlled).  The  north  and  south 

approaches at the intersection shall operate as the major street (free‐flow). 

8. SUMMARY AND CONCLUSIONS 

8.1 Summary 

This  Traffic  Impact  Study  (Update),  prepared  in  support  of  the  proposed  residential  and  commercial 

development at Greenly Drive, Cobourg, is summarized as follows: 

Proposed Development & Site Statistics 

 Two (2) land parcels are proposed; the south parcel consists of low‐density residential dwellings and 
the north parcel consists of a commercial plaza. 

 72 residential dwelling units, provided by 13 townhouse buildings and 5 semi‐detached buildings, are 
proposed on the residential parcel. 

 Three (3) commercial buildings are proposed on the commercial parcel, as follows: 

 Building A (Retail Use): 2,900 sq.ft. of GFA 

 Building B (Retail Use): 6,300 sq.ft. of GFA 

 Building C (Fast‐Food Restaurant with Drive‐Thru): 2,200 sq.ft. of GFA 

 One (1) new municipal roadway, known as Cowin Circle, is designed as a ring road on the residential 
parcel.  The dwelling unit driveways  are proposed on Cowin Circle.  The new municipal  roadway  is 
proposed to connect with the existing northerly termination point of Greenly Drive. 

 One (1) right‐in / right‐out driveway is proposed on Elgin Street West to provide vehicular access to 
the proposed commercial plaza. An internal connection is also proposed to connect the commercial 
plaza with the adjacent Canadian Tire property. 

 An auxiliary eastbound right turn  lane is proposed on Elgin Street West to serve the proposed RIRO 

driveway and  the adjacent Canadian Tire driveway. The auxiliary  lane will begin prior  to  the RIRO 

driveway and terminate at the Canadian Tire driveway. 

Traffic Impact Study 

 The study area TMCs conducted in 2013 were factored up to current (2020) traffic conditions. A +15 

percent adjustment factor was applied to the weekday AM and PM peak hour volumes. No adjustment 

was applied to the SAT peak hour volumes, because the 2019 counts had lower all approach volumes 

than the 2013 counts. 

 A background growth rate of 1.8 percent per annum was applied to the Elgin Street West (also known 

as County Road 2) corridor, based on review of the County Road 2 Class EA from Hamilton Road to 

William Street / Burnham Street.  

 Two (2) notable background developments were found nearby the study area, based on review of the 

Town of Cobourg website. The estimated trips generated by the developments were included into our 

analysis of future conditions.  
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 The planned roadway improvements noted in the County Road 2 Class EA for Hamilton Road to William 

Street / Burnham Street were incorporated into the analysis of future traffic conditions. The proposed 

eastbound  right‐turn  auxiliary  lane  at  the  proposed  commercial  site  driveway  and  the  adjacent 

Canadian Tire driveway was also included. 

 The site trips were generated utilizing the formulas in the Institute of Transportation Engineers (“ITE”) 

Trip  Generation  manuals,  10th  Edition.  Pass‐by  trip  adjustments  were  applied  to  the  proposed 

commercial buildings. The trips were distributed to the surrounding road network based on existing 

travel patterns, with consideration of nearby traffic signals, etc.  

 The proposed residential dwellings are expected to have minimal traffic impacts on the surrounding 

road network. The Carlisie Street and Greenly Drive intersection is expected to operate with minimal 

delays under future traffic conditions. 

 The proposed right‐in / right‐out commercial site driveway is expected to operate with minimal delays 

under future traffic conditions. 

 The Elgin Street West and Rogers Road  intersection  is expected to operate acceptably under future 

traffic conditions. The northbound left and westbound left movements, respectively, are expected to 

approach the threshold for congestion (i.e. v/c ratio of 0.70) in the weekday PM and SAT peak hours. 

However, a v/c  ratio of 0.70  is generally acceptable and well under  the  critical  threshold  in other 

municipalities and counties (i.e. a v/c ratio of 0.85). 

 The  northbound  left movement  (outbound  approach)  at  the  Elgin  Street West  and  Canadian  Tire 

driveway  is  expected  to  operate  with  higher  delays  in  the  SAT  peak  hour.  However,  a  feasible 

alternative  is  for  some  site  traffic  to  utilize  the  Elgin  Street  West  and  Rogers  Road  signalized 

intersection to conduct left turn movements. The northbound left turn movement at Elgin Street West 

and Rogers Road is expected to operate with reserve capacity and can accommodate additional traffic 

volumes.  

 It is recommended that the east and west approaches of the Greenly Drive and private condominium 

laneway (located between the southerly site boundary and Carlisle Street) operate as a minor street 

(stop‐controlled).  

8.2 Conclusions 

Overall, the surrounding road network can operate acceptably under future traffic conditions, with the 

inclusion of the additional site traffic. The proposed residential dwellings are expected to have minimal 

impacts on the surrounding road network. It is recommended that the east and west approaches of the 

Greenly  Drive  and  private  condominium  laneway  intersection  (located  between  the  southerly  site 

boundary and Carlisle Street) operate as a minor street (stop‐controlled). 

While  the adjacent Canadian Tire driveway  is expected  to experience higher delays, due to the added 

commercial site traffic, a feasible alternative  is for some site traffic to utilize the Elgin Street West and 

Rogers Road signalized intersection to conduct left turn movements. The northbound left movement at 

the  intersection  is  expected  to  operate  with  reserve  capacity  under  future  conditions,  and  can 

accommodate additional traffic. No signal timing adjustments or roadway improvements (other than the 

proposed design features) were found necessary to accommodate the future commercial site traffic. 
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Respectfully submitted, 

 

 

Anil Seegobin, P.Eng.                                                                                                    Jonathan Li, B.Eng. 

Partner, Engineer               Transportation E.I.T. 

Trans ‐Plan  Transportation   Inc.  

Transportat ion  Consultants  
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Figure 1 – Site Location 

 
Source: Google Earth 

 

SITE 



Fi
gu

re
 2

 -
 S

it
e 

P
la

n
 1



Fi
gu

re
 3

 -
 S

it
e 

P
la

n
 2



TR
A
FF
IC
 IM

P
A
C
T
 S
TU

D
Y
 (
U
P
D
A
TE
)

P
ro
p
o
se
d
 R
e
si
d
e
n
ti
al
 a
n
d
 C
o
m
m
e
rc
ia
l D

e
ve
lo
p
m
e
n
t

G
re
e
n
ly
 D
ri
ve
, C
o
b
o
u
rg
, O

N

Fi
gu

re
 4
 –
 E
xi
st
in
g 
St
u
d
y 
A
re
a 
R
o
ad

w
ay
 C
h
ar
ac
te
ri
st
ic
s

LE
G
EN

D

St
o
p
 S
ig
n

Tr
af
fi
c 
Si
gn
al

P
o
st
ed

 S
p
e
e
d
 L
im

it

La
n
e
 C
o
n
fi
gu
ra
ti
o
n

Wilkins Gate

C
o
m
m
e
rc
ia
l 

P
ar
ce
l

Canadian Tire 
Driveway

C
ar
lis
le
 S
tr
e
e
t

Greenly Drive

5
0

5
0

5
0

5
0

El
gi
n
 S
tr
e
e
t 
W
es
t

Sc
h
em

at
ic
;N

o
t 
To

 S
ca
le

5
0

Proposed 
Commercial 
Site Driveway R

e
si
d
e
n
ti
al
 

P
ar
ce
l

GreenlyDrive / 
Cowin Circle

Rogers Road

CAN ‐AUTO 
Access

P
ro
p
o
se
d
 

In
te
rn
al
 

C
o
n
n
e
ct
io
n



TR
A
FF
IC
 IM

P
A
C
T 
ST
U
D
Y
 (
U
P
D
A
TE
)

P
ro
p
o
se
d
 R
es
id
en

ti
al
 a
n
d
 C
o
m
m
er
ci
al
 D
ev
el
o
p
m
en

t

G
re
en

ly
 D
ri
ve
, C

o
b
o
u
rg
, O

N

Fi
gu
re
 5
 –
 H
is
to
ri
ca
l (
2
0
1
3
) 
Tr
af
fi
c 
V
o
lu
m
e
s,
 W

e
e
kd

ay
 A
M
 a
n
d
 P
M
 a
n
d
 S
A
T 
P
e
ak

 H
o
u
rs

0

0

0

0

0

0

0
0

0

3
7
0

4
8
1

4
7
9

3
8
7

5
2
0

4
6
0

3
3
5

4
6
7

3
8
6

0

0

0

3
2
0

4
1
0

5
2
2

1
7

1
8

1
1

4
3

3
8

8
4

1
5
2

2
7
5

4
2
9

1
2

3
0

0
0

4

5
1
6

4
9
6

3
5
7

3

17
4
2
9

5
0
3

3
8
6

3
6
2

4
5
2

3
3
2

52

26

4
5
8

4
1
3

3
1
4

57

0

195

2
9

5

3

15

6
7

5
1

5
4

53

52

8
7

9
7

3
8

84

0

267

6

21

74

93

152

0

316

5

0

5

0

1

2

0
9

2

3

0

1

2
3

3
2

4
3

0
1
5

6

3
0

3
5

3
7

2
4

3
3

7

0

0

3
4

5

0

0

11

1

0

9

LE
G
EN

D

St
o
p
 S
ig
n

Tr
af
fi
c 
Si
gn
al

xx
 x
x 
xx

A
M
 /
 P
M
 /
 S
A
T
 P
e
ak
 H
o
u
r

Wilkins Gate

G
re
e
n
ly
 D
ri
ve
 /
 

C
o
w
in
 C
ir
cl
e

C
o
m
m
e
rc
ia
l 

P
ar
ce
l

C
A
N
 ‐
A
U
TO

 
D
ri
ve
w
ay

Canadian Tire 
Driveway

C
ar
lis
le
 S
tr
e
e
t

El
gi
n
 S
tr
e
e
t 
W
e
st

R
e
si
d
e
n
ti
al
 

P
ar
ce
l

P
ro
p
o
se
d
 

In
te
rn
al
 

C
o
n
n
e
ct
io
n

Rogers Road

Greenly 
Drive

Proposed
Comercial 

Site Driveway



TR
A
FF
IC
 IM

P
A
C
T 
ST
U
D
Y
 (
U
P
D
A
TE
)

P
ro
p
o
se
d
 R
es
id
en

ti
al
 a
n
d
 C
o
m
m
er
ci
al
 D
ev
el
o
p
m
en

t

G
re
en

ly
 D
ri
ve
, C

o
b
o
u
rg
, O

N

Fi
gu
re
 6
 –
 E
xi
st
in
g 
(2
0
2
0
) 
Tr
af
fi
c 
V
o
lu
m
e
s,
 W

e
e
kd

ay
 A
M
 a
n
d
 P
M
 a
n
d
 S
A
T 
P
e
ak

 H
o
u
rs

0

0

0

0

0

0

0
0

0

4
2
6

6
0
2

5
1
8

4
4
6

6
2
4

5
3
0

3
8
6

5
6
3

4
5
6

0

0

0

3
6
9

4
7
3

4
4
9

2
0

2
2

1
2

4
9

4
6

9
4

1
7
5

2
4
8

2
8
3

1
2

3
0

0
0

4

5
1
6

6
1
0

4
3
6

3

22
5
3
7

6
3
1

4
4
4

0

4
5
0

5
7
2

3
8
2

60

30

4
3
5

5
0
5

3
6
7

66

0

224

2
1
0

6

3

21

0
0

0

0

8
7

5
9

6
2

61

65

1
0
8

1
3
2

4
5

136

0

277

6

21

0

74

93

101

0

286

 
5

0

5

0

1

2

0
1
0

2

3

0

1

2
6

3
7

4
3

0
1
7

6

3
0

3
5

3
7

2
8

3
8

8

0

0

3
5

6

0

0

13

1

0

9

LE
G
EN

D

St
o
p
 S
ig
n

Tr
af
fi
c 
Si
gn
al

xx
 x
x 
xx

A
M
 /
 P
M
 /
 S
A
T
 P
e
ak
 H
o
u
r

Wilkins Gate

G
re
e
n
ly
 D
ri
ve
 /
 

C
o
w
in
 C
ir
cl
e

C
o
m
m
e
rc
ia
l 

P
ar
ce
l

C
A
N
 ‐
A
U
TO

 
D
ri
ve
w
ay

Canadian Tire 
Driveway

C
ar
lis
le
 S
tr
e
e
t

El
gi
n
 S
tr
e
e
t 
W
e
st

R
e
si
d
e
n
ti
al
 

P
ar
ce
l

P
ro
p
o
se
d
 

In
te
rn
al
 

C
o
n
n
e
ct
io
n

Rogers Road

Greenly 
Drive

Proposed
Comercial 

Site Driveway



TR
A
FF
IC
 IM

P
A
C
T
 S
TU

D
Y
 (
U
P
D
A
TE
)

P
ro
p
o
se
d
 R
e
si
d
e
n
ti
al
 a
n
d
 C
o
m
m
e
rc
ia
l D

e
ve
lo
p
m
e
n
t

G
re
e
n
ly
 D
ri
ve
, C
o
b
o
u
rg
, O

N

Fi
gu

re
 7
 –
 F
u
tu
re
 S
tu
d
y 
A
re
a 
R
o
ad

w
ay
 C
h
ar
ac
te
ri
st
ic
s

LE
G
EN

D

St
o
p
 S
ig
n

Tr
af
fi
c 
Si
gn
al

P
o
st
ed

 S
p
e
e
d
 L
im

it

La
n
e
 C
o
n
fi
gu
ra
ti
o
n

Wilkins Gate

C
o
m
m
e
rc
ia
l 

P
ar
ce
l

Canadian Tire 
Driveway

C
ar
lis
le
 S
tr
e
e
t

Greenly Drive

5
0

5
0

5
0

5
0

El
gi
n
 S
tr
e
e
t 
W
es
t

Sc
h
em

at
ic
;N

o
t 
To

 S
ca
le

5
0

Proposed 
Commercial 
Site Driveway R

e
si
d
e
n
ti
al
 

P
ar
ce
l

GreenlyDrive / 
Cowin Circle

Rogers Road

CAN ‐AUTO 
Access

P
ro
p
o
se
d
 

In
te
rn
al
 

C
o
n
n
e
ct
io
n



TR
A
FF
IC
 IM

P
A
C
T 
ST
U
D
Y
 (
U
P
D
A
TE
)

P
ro
p
o
se
d
 R
es
id
en

ti
al
 a
n
d
 C
o
m
m
er
ci
al
 D
ev
el
o
p
m
en

t

G
re
en

ly
 D
ri
ve
, C

o
b
o
u
rg
, O

N

Fi
gu
re
 8
 –
 2
0
2
5
 B
ac
kg
ro
u
n
d
 T
ra
ff
ic
 V
o
lu
m
e
s,
 W

e
e
kd

ay
 A
M
 a
n
d
 P
M
 a
n
d
 S
A
T 
P
e
ak

 H
o
u
rs

0

0

0

0

0

0

0
0

0

4
9
0

7
4
2

6
3
4

5
1
2

7
6
6

6
4
7

4
4
6

7
0
0

5
6
7

0

0

0

4
2
7

6
0
1

5
5
9

2
2

2
4

1
3

5
4

5
0

1
0
3

1
9
1

2
7
8

3
2
0

1
2

3
0

0
0

4

6
2
3

7
1
8

5
4
9

3

24
6
4
6

7
4
1

5
5
7

0

5
5
1

6
7
6

4
9
0

66

33

5
3
5

6
0
3

4
7
3

72

0

245

2
1
1

7

3

23

0
0

0

0

9
5

6
5

6
8

67

71

1
2
2

1
4
7

4
9

152

0

310

7

23

0

81

102

114

0

324

5

0

5

0

1

2

0
1
1

2

3

0

1

2
8

4
2

4
9

0
1
9

7

3
0

3
5

4
2

3
3

4
2

9

0

0

3
5

7

0

0

14

1

0

10

LE
G
EN

D

St
o
p
 S
ig
n

Tr
af
fi
c 
Si
gn
al

xx
 x
x 
xx

A
M
 /
 P
M
 /
 S
A
T
 P
e
ak
 H
o
u
r

Wilkins Gate

G
re
e
n
ly
 D
ri
ve
 /
 

C
o
w
in
 C
ir
cl
e

C
o
m
m
e
rc
ia
l 

P
ar
ce
l

C
A
N
 ‐
A
U
TO

 
D
ri
ve
w
ay

Canadian Tire 
Driveway

C
ar
lis
le
 S
tr
e
e
t

El
gi
n
 S
tr
e
e
t 
W
e
st

R
e
si
d
e
n
ti
al
 

P
ar
ce
l

P
ro
p
o
se
d
 

In
te
rn
al
 

C
o
n
n
e
ct
io
n

Rogers Road

Proposed
Comercial 

Site Driveway

Greenly 
Drive



TR
A
FF
IC
 IM

P
A
C
T 
ST
U
D
Y
 (
U
P
D
A
TE
)

P
ro
p
o
se
d
 R
es
id
en

ti
al
 a
n
d
 C
o
m
m
er
ci
al
 D
ev
el
o
p
m
en

t

G
re
en

ly
 D
ri
ve
, C

o
b
o
u
rg
, O

N

Fi
gu
re
 9
 –
 R
e
si
d
e
n
ti
al
 S
it
e
 T
ra
ff
ic
 A
ss
ig
n
m
e
n
t,
 W

e
e
kd

ay
 A
M
 a
n
d
 P
M
 a
n
d
 S
A
T 
P
e
ak

 H
o
u
rs

0

0

0

0

0

0

0
0

0

3
1

3
3

1
3

3
1

3

0

0

0

0
0

0

0
0

0
0

0
0

2
1
3

1
0

1
2

3
0

0
0

4

0
0

0

2

2
3

2
2

0

3
2

2

0

0

3
2

2

3

0

10

8
1
0

4

2

2

0
0

0

0

0
0

0

0

0

0
0

0

1

0

5

2

3

0

0

0

3

0

6

0

0

8

12

0

11

10

0

0

0

10

4
4

5

9

0

7

3
1
6

1
2

13

0

0
0

0

0

0

4

7
5

7

11

0

16

0
0

0

2

0

1
3

2

0
0

0
0

0
0

0
0

0
1
0

1
2

5
5

9
6

1
3

2
2

1

0

0

0

0
0

0

0

0

0

2
1

3

0
0

0

0

0

0

0
0

0

0

0

0

0

0

0

0

0

0

LE
G
EN

D

St
o
p
 S
ig
n

Tr
af
fi
c 
Si
gn
al

xx
 x
x 
xx

A
M
 /
 P
M
 /
 S
A
T
 P
e
ak
 H
o
u
r

Wilkins Gate

G
re
e
n
ly
 D
ri
ve
 /
 

C
o
w
in
 C
ir
cl
e

C
o
m
m
e
rc
ia
l 

P
ar
ce
l

C
A
N
 ‐
A
U
TO

 
D
ri
ve
w
ay

Canadian Tire 
Driveway

C
ar
lis
le
 S
tr
e
e
t

El
gi
n
 S
tr
e
e
t 
W
e
st

R
e
si
d
e
n
ti
al
 

P
ar
ce
l

P
ro
p
o
se
d
 

In
te
rn
al
 

C
o
n
n
e
ct
io
n

Rogers Road

Proposed
Commercial 
Site Driveway

Greenly 
Drive



TR
A
FF
IC
 IM

P
A
C
T 
ST
U
D
Y
 (
U
P
D
A
TE
)

P
ro
p
o
se
d
 R
es
id
en

ti
al
 a
n
d
 C
o
m
m
er
ci
al
 D
ev
el
o
p
m
en

t

G
re
en

ly
 D
ri
ve
, C

o
b
o
u
rg
, O

N

Fi
gu
re
 1
0
 –
 C
o
m
m
e
rc
ia
l N

e
w
 S
it
e
 T
ra
ff
ic
 A
ss
ig
n
m
e
n
t,
 W

e
e
kd

ay
 A
M
 a
n
d
 P
M
 a
n
d
 S
A
T 
P
e
ak

 H
o
u
rs

0

0

0

0

0

0

0
0

0

2
7

2
6

2
9

2
7

2
6

2
9

6
5

6

0

0

0

2
9

2
4

2
9

0
0

0
2
9

2
4

2
9

0
0

0

1
2

3
0

0
0

4

3
1

2
6

2
9

0

2
4

3
3

21

2
4

2
1

2
1

21

3

2
7

2
4

2
4

6

0

0

0
0

0

0

1

2
9

2
4

2
8

21

4
3

3

21

3

0
0

0

5

0

0

0

2

24

23

3

6

0

0

0

0

0

0

0

0

3
5

3
0

3
6

3
5

3
1

3
2

6
5

6

3

0

3
2

2

3

0

3

0

0

0

0

0

0

0

0

3

0

0

0

0
0

0

0

0

0

0
0

0

0

2

3
3

3

0

0

0

0
0

0

0

0

0

0
0

0

0

2

0
0

0

0
0

0
0

0
0

1
0

1
0

0
0

5
0

0
0

0
0

0

0

1

0

0
0

0

0

0

0

0
0

0

0
0

0

0

1

0

0
0

0

0

0

0

0

1

0

0

0

0

LE
G
EN

D

St
o
p
 S
ig
n

Tr
af
fi
c 
Si
gn
al

xx
 x
x 
xx

A
M
 /
 P
M
 /
 S
A
T
 P
e
ak
 H
o
u
r

Wilkins Gate

G
re
e
n
ly
 D
ri
ve
 /
 

C
o
w
in
 C
ir
cl
e

C
o
m
m
e
rc
ia
l 

P
ar
ce
l

C
A
N
 ‐
A
U
TO

 
D
ri
ve
w
ay

C
ar
lis
le
 S
tr
e
e
t

El
gi
n
 S
tr
e
e
t 
W
e
st

R
e
si
d
e
n
ti
al
 

P
ar
ce
l

P
ro
p
o
se
d
 In
te
rn
al
 

C
o
n
n
e
ct
io
n

Rogers Road

CanadianTire 
Driveway

Proposed
Comercial 

Site Driveway

C
an
ad
ia
n
 T
ir
e
 

D
ri
ve
w
ay

Greenly 
Drive



TR
A
FF
IC
 IM

P
A
C
T 
ST
U
D
Y
 (
U
P
D
A
TE
)

P
ro
p
o
se
d
 R
es
id
en

ti
al
 a
n
d
 C
o
m
m
er
ci
al
 D
ev
el
o
p
m
en

t

G
re
en

ly
 D
ri
ve
, C

o
b
o
u
rg
, O

N

Fi
gu
re
 1
1
 –
 C
o
m
m
e
rc
ia
l P
as
s‐
b
y 
Tr
ip
 A
d
ju
st
m
e
n
t,
 W

e
e
kd

ay
 A
M
 a
n
d
 P
M
 a
n
d
 S
A
T 
P
e
ak

 H
o
u
rs

0

0

0

0

0

0

0
0

0

0
0

0
0

0
0

‐1
7

‐1
4

‐2
0

0

0

0

0
0

0

0
0

0
1
7

1
4

2
0

0
0

0

1
2

3
0

0
0

4

0
0

0

0

0
‐2
0

‐1
5

‐1
6

16

0
0

0

17

0

0
0

0

0

0

0

0
0

0

0

0

2
0

1
5

1
6

15

0
0

0

14

0

0
0

0

0

0

0

0

0

20

20

0

0

0

0

0

0

0

0

0

0

1
7

1
4

2
0

2
0

1
4

1
7

0
0

0

0

0

0
0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0
0

0

0

0

0

0
0

0

0

0

0
0

0

0

0

0

0
0

0

0

0

0

0
0

0

0

0

0
0

0

0
0

0
0

0
0

0
0

0
0

0
0

5
0

0
0

0
0

0

0

0

0

0
0

0

0

0

0

0
0

0

0
0

0

0

0

0

0
0

0

0

0

0

0

0

0

0

0

0

LE
G
EN

D

St
o
p
 S
ig
n

Tr
af
fi
c 
Si
gn
al

xx
 x
x 
xx

A
M
 /
 P
M
 /
 S
A
T
 P
e
ak
 H
o
u
r

Wilkins Gate

G
re
e
n
ly
 D
ri
ve
 /
 

C
o
w
in
 C
ir
cl
e

C
o
m
m
e
rc
ia
l 

P
ar
ce
l

C
A
N
 ‐
A
U
TO

 
D
ri
ve
w
ay

C
ar
lis
le
 S
tr
e
e
t

El
gi
n
 S
tr
e
e
t 
W
e
st

R
e
si
d
e
n
ti
al
 

P
ar
ce
l

P
ro
p
o
se
d
 In
te
rn
al
 

C
o
n
n
e
ct
io
n

CanadianTire 
Driveway

Proposed
Commercial 
Site Driveway

Rogers Road

C
an
ad
ia
n
 T
ir
e
 

D
ri
ve
w
ay

Greenly 
Drive



TR
A
FF
IC
 IM

P
A
C
T 
ST
U
D
Y
 (
U
P
D
A
TE
)

P
ro
p
o
se
d
 R
es
id
en

ti
al
 a
n
d
 C
o
m
m
er
ci
al
 D
ev
el
o
p
m
en

t

G
re
en

ly
 D
ri
ve
, C

o
b
o
u
rg
, O

N

Fi
gu
re
 1
2
 –
 2
0
2
5
 T
o
ta
l T
ra
ff
ic
 V
o
lu
m
e
s,
 W

e
e
kd

ay
 A
M
 a
n
d
 P
M
 a
n
d
 S
A
T 
P
e
ak

 H
o
u
rs

0

0

0

0

0

0

0
0

0

5
2
0

7
6
9

6
6
6

5
4
2

7
9
3

6
7
9

4
3
8

6
9
2

5
5
6

0

0

0

4
5
6

6
2
5

5
8
8

2
2

2
4

1
3

1
0
0

8
8

1
5
2

1
9
3

2
9
1

3
3
0

1
2

3
0

0
0

4

6
5
4

7
4
4

5
7
8

5

28
6
3
3

7
3
1

5
4
6

37

5
7
8

6
9
9

5
1
3

104

36

5
6
5

6
2
9

4
9
9

81

0

255

1
0

2
1

1
1

5

26

4
9

3
9

4
4

36

9
9

6
8

7
1

102

74

1
2
2

1
4
7

4
9

158

0

315

9

28

44

124

105

123

0

330

17

0

16

9

1

9

3
2
7

1
4

14

0

17

2
8

4
2

4
9

0
1
9

7

1
3

1
2

8
5

4
2

3
3

4
2

9

0

0

3
5

7

0

0

14

1

0

10

LE
G
EN

D

St
o
p
 S
ig
n

Tr
af
fi
c 
Si
gn
al

xx
 x
x 
xx

A
M
 /
 P
M
 /
 S
A
T
 P
e
ak
 H
o
u
r

Wilkins Gate

G
re
e
n
ly
 D
ri
ve
 /
 

C
o
w
in
 C
ir
cl
e

C
o
m
m
e
rc
ia
l 

P
ar
ce
l

C
A
N
 ‐
A
U
TO

 
D
ri
ve
w
ay

Canadian Tire 
Driveway

C
ar
lis
le
 S
tr
e
e
t

El
gi
n
 S
tr
e
e
t 
W
e
st

R
e
si
d
e
n
ti
al
 

P
ar
ce
l

P
ro
p
o
se
d
 

In
te
rn
al
 

C
o
n
n
e
ct
io
n

Rogers Road

Greenly 
Drive

Proposed
Commercial 
Site Driveway



 
 

 

27 

Traffic Impact Study (Update) 
Proposed Residential and Commercial Development 

Greenly Drive, Cobourg, ON 

APPENDICES 

Appendix A – Turning Movement Counts and Signal Timing Plans 

Appendix B – County Road 2 Class EA, Excerpts 

Appendix C – Background Development Information 

Appendix D – Capacity Analysis Sheets 

Appendix E – Level of Service Definitions  

 



 

APPENDIX A 
Turning Movement Counts and Signal Timing Plans 



In
te

rs
ec

ti
o

n
 P

ea
k 

H
o

u
r

 

8:
15

 A
M

 -
 9

:1
5 

A
M

 

 P
ea

k 
H

o
u

r 
V

eh
ic

le
 S

u
m

m
ar

y
  P

ea
k 

H
o

u
r 

P
ed

es
tr

ia
n

s
 

S
ou

th
B

ou
nd

W
es

tB
ou

nd
N

or
th

B
ou

nd
E

as
tB

ou
nd

T
ot

al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

V
eh

ic
le

 T
ot

al
0

23
0

23
7

0
0

7
3

33
5

41
1

0
3

4
75

V
eh

ic
le

S
ou

th
B

ou
nd

W
es

tB
ou

nd
N

or
th

B
ou

nd
E

as
tB

ou
nd

T
ot

al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

C
ar

0
23

0
23

7
0

0
7

3
33

5
41

1
0

3
4

75
T

ru
ck

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0

N
or

th
 E

as
t

N
or

th
 W

es
t

S
ou

th
 W

es
t

S
ou

th
 E

as
t

T
ot

al

Le
ft

R
ig

ht
T

ot
al

Le
ft

R
ig

ht
T

ot
al

Le
ft

R
ig

ht
T

ot
al

Le
ft

R
ig

ht
T

ot
al

P
ed

es
tr

ia
ns

1
0

1
0

1
1

3
0

3
0

0
0

5

T
ra

ns
 p

la
nt

  /
 G

re
en

ly
 D

riv
e 

at
 C

ar
lis

le
 , 

C
ob

ou
rg

 / 
5/

28
/2

01
3 

7:
09

:0
1 

A
M

P
ag

e 
4



In
te

rs
ec

ti
o

n
 P

ea
k 

H
o

u
r

 

8:
00

 A
M

 -
 9

:0
0 

A
M

 

 P
ea

k 
H

o
u

r 
V

eh
ic

le
 S

u
m

m
ar

y
  P

ea
k 

H
o

u
r 

P
ed

es
tr

ia
n

s
 

S
ou

th
B

ou
nd

W
es

tB
ou

nd
N

or
th

B
ou

nd
E

as
tB

ou
nd

T
ot

al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

V
eh

ic
le

 T
ot

al
0

0
0

0
43

33
5

0
37

8
52

0
26

78
0

33
2

54
38

6
84

2

V
eh

ic
le

S
ou

th
B

ou
nd

W
es

tB
ou

nd
N

or
th

B
ou

nd
E

as
tB

ou
nd

T
ot

al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

C
ar

0
0

0
0

42
30

5
0

34
7

49
0

25
74

0
31

8
54

37
2

79
3

T
ru

ck
0

0
0

0
1

30
0

31
3

0
1

4
0

14
0

14
49

N
or

th
 E

as
t

N
or

th
 W

es
t

S
ou

th
 W

es
t

S
ou

th
 E

as
t

T
ot

al

Le
ft

R
ig

ht
T

ot
al

Le
ft

R
ig

ht
T

ot
al

Le
ft

R
ig

ht
T

ot
al

Le
ft

R
ig

ht
T

ot
al

P
ed

es
tr

ia
ns

0
0

0
1

0
1

0
1

1
2

0
2

4

T
ra

ns
-P

la
n 

In
c.

 / 
C

an
ad

ia
n 

T
ire

 la
ne

 a
t E

lg
in

 S
t w

es
t, 

C
ob

ou
rg

 / 
5/

28
/2

01
3 

6:
36

:2
6 

A
M

P
ag

e 
4



In
te

rs
ec

ti
o

n
 P

ea
k 

H
o

u
r

 

8:
00

 A
M

 -
 9

:0
0 

A
M

 

 P
ea

k 
H

o
u

r 
V

eh
ic

le
 S

u
m

m
ar

y
  P

ea
k 

H
o

u
r 

P
ed

es
tr

ia
n

s
 

S
ou

th
B

ou
nd

W
es

tB
ou

nd
N

or
th

B
ou

nd
E

as
tB

ou
nd

T
ot

al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

V
eh

ic
le

 T
ot

al
0

0
0

0
15

2
32

0
0

47
2

57
0

19
5

25
2

0
31

4
38

35
2

10
76

V
eh

ic
le

S
ou

th
B

ou
nd

W
es

tB
ou

nd
N

or
th

B
ou

nd
E

as
tB

ou
nd

T
ot

al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

C
ar

0
0

0
0

13
2

29
2

0
42

4
57

0
18

2
23

9
0

30
4

36
34

0
10

03
T

ru
ck

0
0

0
0

20
28

0
48

0
0

13
13

0
10

2
12

73

N
or

th
 E

as
t

N
or

th
 W

es
t

S
ou

th
 W

es
t

S
ou

th
 E

as
t

T
ot

al

Le
ft

R
ig

ht
T

ot
al

Le
ft

R
ig

ht
T

ot
al

Le
ft

R
ig

ht
T

ot
al

Le
ft

R
ig

ht
T

ot
al

P
ed

es
tr

ia
ns

0
0

0
0

0
0

0
0

0
0

1
1

1

T
ra

ns
-P

la
n 

In
c.

 / 
R

og
er

s 
rd

 a
t E

lg
in

 s
tr

ee
t w

es
t, 

C
ob

ou
rg

 / 
5/

28
/2

01
3 

7:
13

:2
7 

A
M

P
ag

e 
4



In
te

rs
ec

ti
o

n
 P

ea
k 

H
o

u
r

 

8:
30

 A
M

 -
 9

:3
0 

A
M

 

 P
ea

k 
H

o
u

r 
V

eh
ic

le
 S

u
m

m
ar

y
  P

ea
k 

H
o

u
r 

P
ed

es
tr

ia
n

s
 

S
ou

th
B

ou
nd

W
es

tB
ou

nd
N

or
th

B
ou

nd
E

as
tB

ou
nd

T
ot

al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

V
eh

ic
le

 T
ot

al
0

0
0

0
17

37
0

0
38

7
3

0
17

20
0

35
7

5
36

2
76

9

V
eh

ic
le

S
ou

th
B

ou
nd

W
es

tB
ou

nd
N

or
th

B
ou

nd
E

as
tB

ou
nd

T
ot

al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

C
ar

0
0

0
0

17
34

3
0

36
0

3
0

16
19

0
34

5
4

34
9

72
8

T
ru

ck
0

0
0

0
0

27
0

27
0

0
1

1
0

12
1

13
41

N
or

th
 E

as
t

N
or

th
 W

es
t

S
ou

th
 W

es
t

S
ou

th
 E

as
t

T
ot

al

Le
ft

R
ig

ht
T

ot
al

Le
ft

R
ig

ht
T

ot
al

Le
ft

R
ig

ht
T

ot
al

Le
ft

R
ig

ht
T

ot
al

P
ed

es
tr

ia
ns

0
0

0
0

0
0

0
1

1
0

0
0

1

T
ra

ns
-p

la
n 

/ W
ilk

in
s 

G
at

e 
at

 E
lg

in
 S

t W
, C

ob
ou

rg
 / 

5/
28

/2
01

3 
9:

46
:5

6 
P

M
P

ag
e 

4



In
te

rs
ec

ti
o

n
 P

ea
k 

H
o

u
r

 

3:
45

 P
M

 -
 4

:4
5 

P
M

 

 P
ea

k 
H

o
u

r 
V

eh
ic

le
 S

u
m

m
ar

y
  P

ea
k 

H
o

u
r 

P
ed

es
tr

ia
n

s
 

S
ou

th
B

ou
nd

W
es

tB
ou

nd
N

or
th

B
ou

nd
E

as
tB

ou
nd

T
ot

al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

V
eh

ic
le

 T
ot

al
0

24
4

28
2

1
0

3
15

32
9

56
0

0
11

11
98

V
eh

ic
le

S
ou

th
B

ou
nd

W
es

tB
ou

nd
N

or
th

B
ou

nd
E

as
tB

ou
nd

T
ot

al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

C
ar

0
24

4
28

2
1

0
3

15
32

9
56

0
0

11
11

98
T

ru
ck

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0

N
or

th
 E

as
t

N
or

th
 W

es
t

S
ou

th
 W

es
t

S
ou

th
 E

as
t

T
ot

al

Le
ft

R
ig

ht
T

ot
al

Le
ft

R
ig

ht
T

ot
al

Le
ft

R
ig

ht
T

ot
al

Le
ft

R
ig

ht
T

ot
al

P
ed

es
tr

ia
ns

0
1

1
0

0
0

1
0

1
0

0
0

2

T
ra

ns
 p

la
nt

  /
 G

re
en

ly
 D

riv
e 

at
 C

ar
lis

le
 , 

C
ob

ou
rg

 / 
5/

28
/2

01
3 

3:
23

:4
7 

P
M

P
ag

e 
4



In
te

rs
ec

ti
o

n
 P

ea
k 

H
o

u
r

 

3:
30

 P
M

 -
 4

:3
0 

P
M

 

 P
ea

k 
H

o
u

r 
V

eh
ic

le
 S

u
m

m
ar

y
  P

ea
k 

H
o

u
r 

P
ed

es
tr

ia
n

s
 

S
ou

th
B

ou
nd

W
es

tB
ou

nd
N

or
th

B
ou

nd
E

as
tB

ou
nd

T
ot

al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

V
eh

ic
le

 T
ot

al
0

0
0

0
38

46
7

0
50

5
53

0
52

10
5

0
45

2
51

50
3

11
13

V
eh

ic
le

S
ou

th
B

ou
nd

W
es

tB
ou

nd
N

or
th

B
ou

nd
E

as
tB

ou
nd

T
ot

al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

C
ar

0
0

0
0

37
45

6
0

49
3

53
0

50
10

3
0

43
7

51
48

8
10

84
T

ru
ck

0
0

0
0

1
11

0
12

0
0

2
2

0
15

0
15

29

N
or

th
 E

as
t

N
or

th
 W

es
t

S
ou

th
 W

es
t

S
ou

th
 E

as
t

T
ot

al

Le
ft

R
ig

ht
T

ot
al

Le
ft

R
ig

ht
T

ot
al

Le
ft

R
ig

ht
T

ot
al

Le
ft

R
ig

ht
T

ot
al

P
ed

es
tr

ia
ns

0
1

1
0

0
0

0
1

1
1

0
1

3

T
ra

ns
-P

la
n 

In
c.

 / 
C

an
ad

ia
n 

T
ire

 la
ne

 a
t E

lg
in

 S
t w

es
t, 

C
ob

ou
rg

 / 
5/

28
/2

01
3 

3:
30

:4
4 

P
M

P
ag

e 
4



In
te

rs
ec

ti
o

n
 P

ea
k 

H
o

u
r

 

3:
30

 P
M

 -
 4

:3
0 

P
M

 

 P
ea

k 
H

o
u

r 
V

eh
ic

le
 S

u
m

m
ar

y
  P

ea
k 

H
o

u
r 

P
ed

es
tr

ia
n

s
 

S
ou

th
B

ou
nd

W
es

tB
ou

nd
N

or
th

B
ou

nd
E

as
tB

ou
nd

T
ot

al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

V
eh

ic
le

 T
ot

al
0

0
0

0
27

5
41

0
0

68
5

84
0

26
7

35
1

0
41

3
97

51
0

15
46

V
eh

ic
le

S
ou

th
B

ou
nd

W
es

tB
ou

nd
N

or
th

B
ou

nd
E

as
tB

ou
nd

T
ot

al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

C
ar

0
0

0
0

26
1

40
1

0
66

2
83

0
25

2
33

5
0

40
4

95
49

9
14

96
T

ru
ck

0
0

0
0

14
9

0
23

1
0

15
16

0
9

2
11

50

N
or

th
 E

as
t

N
or

th
 W

es
t

S
ou

th
 W

es
t

S
ou

th
 E

as
t

T
ot

al

Le
ft

R
ig

ht
T

ot
al

Le
ft

R
ig

ht
T

ot
al

Le
ft

R
ig

ht
T

ot
al

Le
ft

R
ig

ht
T

ot
al

P
ed

es
tr

ia
ns

0
0

0
0

0
0

0
0

0
0

0
0

0

T
ra

ns
-P

la
n 

In
c.

 / 
R

og
er

s 
rd

 a
t E

lg
in

 s
tr

ee
t w

es
t, 

C
ob

ou
rg

 / 
5/

28
/2

01
3 

3:
24

:4
2 

P
M

P
ag

e 
3



In
te

rs
ec

ti
o

n
 P

ea
k 

H
o

u
r

 

3:
30

 P
M

 -
 4

:3
0 

P
M

 

 P
ea

k 
H

o
u

r 
V

eh
ic

le
 S

u
m

m
ar

y
  P

ea
k 

H
o

u
r 

P
ed

es
tr

ia
n

s
 

S
ou

th
B

ou
nd

W
es

tB
ou

nd
N

or
th

B
ou

nd
E

as
tB

ou
nd

T
ot

al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

V
eh

ic
le

 T
ot

al
0

0
0

0
18

48
1

0
49

9
3

0
15

18
0

49
6

9
50

5
10

22

V
eh

ic
le

S
ou

th
B

ou
nd

W
es

tB
ou

nd
N

or
th

B
ou

nd
E

as
tB

ou
nd

T
ot

al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

C
ar

0
0

0
0

18
47

0
0

48
8

3
0

15
18

0
48

4
8

49
2

99
8

T
ru

ck
0

0
0

0
0

11
0

11
0

0
0

0
0

12
1

13
24

N
or

th
 E

as
t

N
or

th
 W

es
t

S
ou

th
 W

es
t

S
ou

th
 E

as
t

T
ot

al

Le
ft

R
ig

ht
T

ot
al

Le
ft

R
ig

ht
T

ot
al

Le
ft

R
ig

ht
T

ot
al

Le
ft

R
ig

ht
T

ot
al

P
ed

es
tr

ia
ns

0
1

1
0

0
0

0
1

1
0

0
0

2

T
ra

ns
-p

la
n 

/ W
ilk

in
s 

G
at

e 
at

 E
lg

in
 S

t W
, C

ob
ou

rg
 / 

5/
28

/2
01

3 
3:

19
:1

2 
P

M
P

ag
e 

4



In
te

rs
ec

ti
o

n
 P

ea
k 

H
o

u
r

 

11
:3

0 
A

M
 -

 1
2:

30
 P

M

 

 P
ea

k 
H

o
u

r 
V

eh
ic

le
 S

u
m

m
ar

y
  P

ea
k 

H
o

u
r 

P
ed

es
tr

ia
n

s
 

S
ou

th
B

ou
nd

W
es

tB
ou

nd
N

or
th

B
ou

nd
E

as
tB

ou
nd

T
ot

al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

V
eh

ic
le

 T
ot

al
0

0
0

0
84

38
6

0
47

0
74

0
93

16
7

0
36

2
67

42
9

10
66

V
eh

ic
le

S
ou

th
B

ou
nd

W
es

tB
ou

nd
N

or
th

B
ou

nd
E

as
tB

ou
nd

T
ot

al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

C
ar

0
0

0
0

84
38

3
0

46
7

74
0

93
16

7
0

35
6

67
42

3
10

57
T

ru
ck

0
0

0
0

0
3

0
3

0
0

0
0

0
6

0
6

9

N
or

th
 E

as
t

N
or

th
 W

es
t

S
ou

th
 W

es
t

S
ou

th
 E

as
t

T
ot

al

Le
ft

R
ig

ht
T

ot
al

Le
ft

R
ig

ht
T

ot
al

Le
ft

R
ig

ht
T

ot
al

Le
ft

R
ig

ht
T

ot
al

P
ed

es
tr

ia
ns

0
0

0
0

0
0

0
0

0
0

0
0

0

T
ra

ns
-P

la
n 

In
c.

 / 
C

an
ad

ia
n 

T
ire

 D
riv

ew
ay

 a
t E

lg
in

 S
t W

, C
ob

ou
rg

 / 
5/

25
/2

01
3 

10
:2

2:
20

 A
M

P
ag

e 
3



In
te

rs
ec

ti
o

n
 P

ea
k 

H
o

u
r

 

12
:0

0 
P

M
 -

 1
:0

0 
P

M

 

 P
ea

k 
H

o
u

r 
V

eh
ic

le
 S

u
m

m
ar

y
  P

ea
k 

H
o

u
r 

P
ed

es
tr

ia
n

s
 

S
ou

th
B

ou
nd

W
es

tB
ou

nd
N

or
th

B
ou

nd
E

as
tB

ou
nd

T
ot

al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

V
eh

ic
le

 T
ot

al
5

0
5

10
6

43
2

51
1

0
9

10
3

37
3

43
11

4

V
eh

ic
le

S
ou

th
B

ou
nd

W
es

tB
ou

nd
N

or
th

B
ou

nd
E

as
tB

ou
nd

T
ot

al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

C
ar

5
0

5
10

6
43

2
51

1
0

9
10

3
37

3
43

11
4

T
ru

ck
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

N
or

th
 E

as
t

N
or

th
 W

es
t

S
ou

th
 W

es
t

S
ou

th
 E

as
t

T
ot

al

Le
ft

R
ig

ht
T

ot
al

Le
ft

R
ig

ht
T

ot
al

Le
ft

R
ig

ht
T

ot
al

Le
ft

R
ig

ht
T

ot
al

P
ed

es
tr

ia
ns

0
0

0
2

1
3

0
2

2
1

0
1

6

T
ra

ns
-P

la
n 

In
c.

 / 
G

re
en

ly
 D

riv
e 

at
 C

ar
lis

le
 S

tr
ee

t, 
C

ob
ou

rg
 / 

5/
25

/2
01

3 
11

:4
4:

38
 A

M
P

ag
e 

4



In
te

rs
ec

ti
o

n
 P

ea
k 

H
o

u
r

 

11
:4

5 
A

M
 -

 1
2:

45
 P

M

 

 P
ea

k 
H

o
u

r 
V

eh
ic

le
 S

u
m

m
ar

y
  P

ea
k 

H
o

u
r 

P
ed

es
tr

ia
n

s
 

S
ou

th
B

ou
nd

W
es

tB
ou

nd
N

or
th

B
ou

nd
E

as
tB

ou
nd

T
ot

al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

V
eh

ic
le

 T
ot

al
0

0
0

0
42

9
52

2
0

95
1

15
2

0
31

6
46

8
0

45
8

87
54

5
19

64

V
eh

ic
le

S
ou

th
B

ou
nd

W
es

tB
ou

nd
N

or
th

B
ou

nd
E

as
tB

ou
nd

T
ot

al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

C
ar

0
0

0
0

42
3

51
9

0
94

2
15

0
0

31
2

46
2

0
44

9
86

53
5

19
39

T
ru

ck
0

0
0

0
6

3
0

9
2

0
4

6
0

9
1

10
25

N
or

th
 E

as
t

N
or

th
 W

es
t

S
ou

th
 W

es
t

S
ou

th
 E

as
t

T
ot

al

Le
ft

R
ig

ht
T

ot
al

Le
ft

R
ig

ht
T

ot
al

Le
ft

R
ig

ht
T

ot
al

Le
ft

R
ig

ht
T

ot
al

P
ed

es
tr

ia
ns

0
0

0
0

0
0

0
5

5
0

0
0

5

T
ra

ns
-P

la
n 

in
c 

/ R
og

er
s 

R
d 

at
 E

lg
in

 R
d,

 C
ob

ou
rg

 / 
5/

25
/2

01
3 

10
:2

9:
45

 A
M

P
ag

e 
4



In
te

rs
ec

ti
o

n
 P

ea
k 

H
o

u
r

 

12
:4

5 
P

M
 -

 1
:4

5 
P

M

 

 P
ea

k 
H

o
u

r 
V

eh
ic

le
 S

u
m

m
ar

y
  P

ea
k 

H
o

u
r 

P
ed

es
tr

ia
n

s
 

S
ou

th
B

ou
nd

W
es

tB
ou

nd
N

or
th

B
ou

nd
E

as
tB

ou
nd

T
ot

al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

V
eh

ic
le

 T
ot

al
0

0
0

0
11

47
9

0
49

0
6

0
21

27
0

51
6

2
51

8
10

35

V
eh

ic
le

S
ou

th
B

ou
nd

W
es

tB
ou

nd
N

or
th

B
ou

nd
E

as
tB

ou
nd

T
ot

al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

Le
ft

T
hr

u
R

ig
ht

B
. T

ot
al

C
ar

0
0

0
0

11
47

3
0

48
4

6
0

21
27

0
50

7
2

50
9

10
20

T
ru

ck
0

0
0

0
0

6
0

6
0

0
0

0
0

9
0

9
15

N
or

th
 E

as
t

N
or

th
 W

es
t

S
ou

th
 W

es
t

S
ou

th
 E

as
t

T
ot

al

Le
ft

R
ig

ht
T

ot
al

Le
ft

R
ig

ht
T

ot
al

Le
ft

R
ig

ht
T

ot
al

Le
ft

R
ig

ht
T

ot
al

P
ed

es
tr

ia
ns

0
2

2
0

0
0

0
2

2
2

0
2

6

T
ra

ns
-p

la
n 

/ W
ilk

in
s 

G
at

e 
at

 E
lg

in
 S

t W
, C

ob
ou

rg
 / 

5/
25

/2
01

3 
10

:1
4:

23
 A

M
P

ag
e 

4





 

LE
A

 C
on

su
lti

ng
 L

td
.

62
5 

C
oc

hr
an

e 
D

riv
e

M
ar

ka
m

, O
nt

ar
io

, C
an

ad
a 

 L
3R

 9
R

9
90

5-
47

0-
00

15
 x

24
0 

ak
un

g@
LE

A
.c

a

C
ou

nt
 N

am
e:

 2
00

45
_R

og
er

sR
d&

E
lg

in
S

tW
-F

R
I

S
ite

 C
od

e:
 2

00
45

S
ta

rt
 D

at
e:

 0
5/

24
/2

01
9

P
ag

e 
N

o:
 3

T
ur

ni
ng

 M
ov

em
en

t P
ea

k 
H

ou
r 

D
at

a 
(3

:4
5 

P
M

)

S
ta

rt
 T

im
e

C
A

N
-A

U
T

O
 d

riv
ew

ay
E

lg
in

 S
tr

ee
t W

es
t

R
og

er
s 

R
oa

d
E

lg
in

 S
tr

ee
t W

es
t

S
ou

th
bo

un
d

W
es

tb
ou

nd
N

or
th

bo
un

d
E

as
tb

ou
nd

R
ig

ht
T

hr
u

Le
ft

U
-T

ur
n

P
ed

s
A

pp
.

T
ot

al
R

ig
ht

T
hr

u
Le

ft
U

-T
ur

n
P

ed
s

A
pp

.
T

ot
al

R
ig

ht
T

hr
u

Le
ft

U
-T

ur
n

P
ed

s
A

pp
.

T
ot

al
R

ig
ht

T
hr

u
Le

ft
U

-T
ur

n
P

ed
s

A
pp

.
T

ot
al

In
t. 

T
ot

al

3:
45

 P
M

0
0

0
0

0
0

0
12

3
55

0
0

17
8

68
0

41
0

0
10

9
25

11
2

0
0

0
13

7
42

4

4:
00

 P
M

0
0

0
0

0
0

0
12

0
64

0
0

18
4

67
0

34
0

0
10

1
34

15
4

0
0

0
18

8
47

3

4:
15

 P
M

0
0

0
0

0
0

0
11

0
66

0
0

17
6

73
0

28
0

0
10

1
33

12
2

0
0

0
15

5
43

2

4:
30

 P
M

0
0

0
0

0
0

0
12

0
63

0
0

18
3

69
0

33
0

3
10

2
40

11
7

0
0

0
15

7
44

2

T
ot

al
0

0
0

0
0

0
0

47
3

24
8

0
0

72
1

27
7

0
13

6
0

3
41

3
13

2
50

5
0

0
0

63
7

17
71

A
pp

ro
ac

h 
%

0.
0

0.
0

0.
0

0.
0

-
-

0.
0

65
.6

34
.4

0.
0

-
-

67
.1

0.
0

32
.9

0.
0

-
-

20
.7

79
.3

0.
0

0.
0

-
-

-

T
ot

al
 %

0.
0

0.
0

0.
0

0.
0

-
0.

0
0.

0
26

.7
14

.0
0.

0
-

40
.7

15
.6

0.
0

7.
7

0.
0

-
23

.3
7.

5
28

.5
0.

0
0.

0
-

36
.0

-

P
H

F
0.

00
0

0.
00

0
0.

00
0

0.
00

0
-

0.
00

0
0.

00
0

0.
96

1
0.

93
9

0.
00

0
-

0.
98

0
0.

94
9

0.
00

0
0.

82
9

0.
00

0
-

0.
94

7
0.

82
5

0.
82

0
0.

00
0

0.
00

0
-

0.
84

7
0.

93
6

Li
gh

ts
0

0
0

0
-

0
0

46
0

24
2

0
-

70
2

27
5

0
13

5
0

-
41

0
13

1
49

7
0

0
-

62
8

17
40

%
 L

ig
ht

s
-

-
-

-
-

-
-

97
.3

97
.6

-
-

97
.4

99
.3

-
99

.3
-

-
99

.3
99

.2
98

.4
-

-
-

98
.6

98
.2

B
us

es
0

0
0

0
-

0
0

5
3

0
-

8
0

0
0

0
-

0
0

0
0

0
-

0
8

%
 B

us
es

-
-

-
-

-
-

-
1.

1
1.

2
-

-
1.

1
0.

0
-

0.
0

-
-

0.
0

0.
0

0.
0

-
-

-
0.

0
0.

5

T
ru

ck
s

0
0

0
0

-
0

0
8

3
0

-
11

2
0

1
0

-
3

0
7

0
0

-
7

21

%
 T

ru
ck

s
-

-
-

-
-

-
-

1.
7

1.
2

-
-

1.
5

0.
7

-
0.

7
-

-
0.

7
0.

0
1.

4
-

-
-

1.
1

1.
2

B
ic

yc
le

s 
on

 R
oa

d
0

0
0

0
-

0
0

0
0

0
-

0
0

0
0

0
-

0
1

1
0

0
-

2
2

%
 B

ic
yc

le
s 

on
R

oa
d

-
-

-
-

-
-

-
0.

0
0.

0
-

-
0.

0
0.

0
-

0.
0

-
-

0.
0

0.
8

0.
2

-
-

-
0.

3
0.

1

B
ic

yc
le

s 
on

C
ro

ss
w

al
k

-
-

-
-

0
-

-
-

-
-

0
-

-
-

-
-

0
-

-
-

-
-

0
-

-

%
 B

ic
yc

le
s 

on
C

ro
ss

w
al

k
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
0.

0
-

-
-

-
-

-
-

-

P
ed

es
tr

ia
ns

-
-

-
-

0
-

-
-

-
-

0
-

-
-

-
-

3
-

-
-

-
-

0
-

-

%
 P

ed
es

tr
ia

ns
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
10

0.
0

-
-

-
-

-
-

-
-



 

LE
A

 C
on

su
lti

ng
 L

td
.

62
5 

C
oc

hr
an

e 
D

riv
e

M
ar

ka
m

, O
nt

ar
io

, C
an

ad
a 

 L
3R

 9
R

9
90

5-
47

0-
00

15
 x

24
0 

ak
un

g@
LE

A
.c

a

C
ou

nt
 N

am
e:

 2
00

45
_R

og
er

sR
d&

E
lg

in
S

tW
-F

R
I

S
ite

 C
od

e:
 2

00
45

S
ta

rt
 D

at
e:

 0
5/

24
/2

01
9

P
ag

e 
N

o:
 4

Pe
ak

 H
ou

r D
at

a

05
/2

4/
20

19
 3

:4
5 

P
M

E
nd

in
g 

A
t

05
/2

4/
20

19
 4

:4
5 

P
M

Li
gh

ts
B

us
es

T
ru

ck
s

B
ic

yc
le

s 
on

 R
oa

d
O

th
er

C
A

N
-A

U
T

O
 d

riv
ew

ay
 [N

]

O
ut

In
T

ot
al

0
0

0

0
0

0

0
0

0

0
0

0

0
0

0

0
0

0

0
0

0
0

0

0
0

0
0

0

0
0

0
0

0

0
0

0
0

0

0
0

0
0

0

0
0

0
0

0
R

T
L

U
P

782
0

1

9

0

772

Out

721
0

0

11

8

702

In

1503
0

1

20

8

1474

Total

Elgin Street West [E]

R

0
0

0

0

0

0

T

473
0

0

8

5

460

L

248
0

0

3

3

242

U

0
0

0

0

0

0

P

0
0

0

0

0

0

37
3

41
0

78
3

3
0

3

3
3

6

1
0

1

0
0

0

38
0

41
3

79
3

O
ut

In
T

ot
al

R
og

er
s 

R
oa

d 
[S

]

U
L

T
R

P

0
13

5
0

27
5

0

0
0

0
0

0

0
1

0
2

0

0
0

0
0

0

0
0

0
0

3

0
13

6
0

27
7

3

Elgin Street West [W]

Total

1223

5

16

2

0

1246

In

628

0

7

2

0

637

Out

595

5

9

0

0

609

0

0

0

0

0

0
U

0

0

0

0

0

0
L

497

0

7

1

0

505
T

131

0

0

1

0

132
R

0

0

0

0

0

0
P

T
ur

ni
ng

 M
ov

em
en

t P
ea

k 
H

ou
r 

D
at

a 
P

lo
t (

3:
45

 P
M

)



 

LE
A

 C
on

su
lti

ng
 L

td
.

62
5 

C
oc

hr
an

e 
D

riv
e

M
ar

ka
m

, O
nt

ar
io

, C
an

ad
a 

 L
3R

 9
R

9
90

5-
47

0-
00

15
 x

24
0 

ak
un

g@
LE

A
.c

a

C
ou

nt
 N

am
e:

 2
00

45
_R

og
er

sR
d&

E
lg

in
S

tW
-S

A
T

S
ite

 C
od

e:
 2

00
45

S
ta

rt
 D

at
e:

 0
5/

25
/2

01
9

P
ag

e 
N

o:
 4

T
ur

ni
ng

 M
ov

em
en

t P
ea

k 
H

ou
r 

D
at

a 
(1

0:
45

 A
M

)

S
ta

rt
 T

im
e

C
A

N
-A

U
T

O
 D

riv
ew

ay
E

lg
in

 S
tr

ee
t W

es
t

R
og

er
s 

R
oa

d
E

lg
in

 S
tr

ee
t W

es
t

S
ou

th
bo

un
d

W
es

tb
ou

nd
N

or
th

bo
un

d
E

as
tb

ou
nd

R
ig

ht
T

hr
u

Le
ft

U
-T

ur
n

P
ed

s
A

pp
.

T
ot

al
R

ig
ht

T
hr

u
Le

ft
U

-T
ur

n
P

ed
s

A
pp

.
T

ot
al

R
ig

ht
T

hr
u

Le
ft

U
-T

ur
n

P
ed

s
A

pp
.

T
ot

al
R

ig
ht

T
hr

u
Le

ft
U

-T
ur

n
P

ed
s

A
pp

.
T

ot
al

In
t. 

T
ot

al

10
:4

5 
A

M
0

0
0

0
1

0
0

10
4

70
0

0
17

4
65

0
25

0
0

90
32

84
0

0
1

11
6

38
0

11
:0

0 
A

M
0

0
0

0
0

0
0

11
6

67
0

0
18

3
77

0
16

1
2

94
29

93
0

0
0

12
2

39
9

11
:1

5 
A

M
0

0
0

0
0

0
0

12
5

71
0

0
19

6
74

0
32

0
0

10
6

16
12

1
0

0
0

13
7

43
9

11
:3

0 
A

M
0

0
0

0
0

0
0

10
4

75
0

0
17

9
70

0
28

0
0

98
23

10
1

0
0

0
12

4
40

1

T
ot

al
0

0
0

0
1

0
0

44
9

28
3

0
0

73
2

28
6

0
10

1
1

2
38

8
10

0
39

9
0

0
1

49
9

16
19

A
pp

ro
ac

h 
%

0.
0

0.
0

0.
0

0.
0

-
-

0.
0

61
.3

38
.7

0.
0

-
-

73
.7

0.
0

26
.0

0.
3

-
-

20
.0

80
.0

0.
0

0.
0

-
-

-

T
ot

al
 %

0.
0

0.
0

0.
0

0.
0

-
0.

0
0.

0
27

.7
17

.5
0.

0
-

45
.2

17
.7

0.
0

6.
2

0.
1

-
24

.0
6.

2
24

.6
0.

0
0.

0
-

30
.8

-

P
H

F
0.

00
0

0.
00

0
0.

00
0

0.
00

0
-

0.
00

0
0.

00
0

0.
89

8
0.

94
3

0.
00

0
-

0.
93

4
0.

92
9

0.
00

0
0.

78
9

0.
25

0
-

0.
91

5
0.

78
1

0.
82

4
0.

00
0

0.
00

0
-

0.
91

1
0.

92
2

Li
gh

ts
0

0
0

0
-

0
0

44
5

28
0

0
-

72
5

28
5

0
10

1
1

-
38

7
10

0
39

5
0

0
-

49
5

16
07

%
 L

ig
ht

s
-

-
-

-
-

-
-

99
.1

98
.9

-
-

99
.0

99
.7

-
10

0.
0

10
0.

0
-

99
.7

10
0.

0
99

.0
-

-
-

99
.2

99
.3

B
us

es
0

0
0

0
-

0
0

1
3

0
-

4
0

0
0

0
-

0
0

0
0

0
-

0
4

%
 B

us
es

-
-

-
-

-
-

-
0.

2
1.

1
-

-
0.

5
0.

0
-

0.
0

0.
0

-
0.

0
0.

0
0.

0
-

-
-

0.
0

0.
2

T
ru

ck
s

0
0

0
0

-
0

0
3

0
0

-
3

1
0

0
0

-
1

0
4

0
0

-
4

8

%
 T

ru
ck

s
-

-
-

-
-

-
-

0.
7

0.
0

-
-

0.
4

0.
3

-
0.

0
0.

0
-

0.
3

0.
0

1.
0

-
-

-
0.

8
0.

5

B
ic

yc
le

s 
on

 R
oa

d
0

0
0

0
-

0
0

0
0

0
-

0
0

0
0

0
-

0
0

0
0

0
-

0
0

%
 B

ic
yc

le
s 

on
R

oa
d

-
-

-
-

-
-

-
0.

0
0.

0
-

-
0.

0
0.

0
-

0.
0

0.
0

-
0.

0
0.

0
0.

0
-

-
-

0.
0

0.
0

B
ic

yc
le

s 
on

C
ro

ss
w

al
k

-
-

-
-

0
-

-
-

-
-

0
-

-
-

-
-

0
-

-
-

-
-

0
-

-

%
 B

ic
yc

le
s 

on
C

ro
ss

w
al

k
-

-
-

-
0.

0
-

-
-

-
-

-
-

-
-

-
-

0.
0

-
-

-
-

-
0.

0
-

-

P
ed

es
tr

ia
ns

-
-

-
-

1
-

-
-

-
-

0
-

-
-

-
-

2
-

-
-

-
-

1
-

-

%
 P

ed
es

tr
ia

ns
-

-
-

-
10

0.
0

-
-

-
-

-
-

-
-

-
-

-
10

0.
0

-
-

-
-

-
10

0.
0

-
-



 

LE
A

 C
on

su
lti

ng
 L

td
.

62
5 

C
oc

hr
an

e 
D

riv
e

M
ar

ka
m

, O
nt

ar
io

, C
an

ad
a 

 L
3R

 9
R

9
90

5-
47

0-
00

15
 x

24
0 

ak
un

g@
LE

A
.c

a

C
ou

nt
 N

am
e:

 2
00

45
_R

og
er

sR
d&

E
lg

in
S

tW
-S

A
T

S
ite

 C
od

e:
 2

00
45

S
ta

rt
 D

at
e:

 0
5/

25
/2

01
9

P
ag

e 
N

o:
 5

Pe
ak

 H
ou

r D
at

a

05
/2

5/
20

19
 1

0:
45

 A
M

E
nd

in
g 

A
t

05
/2

5/
20

19
 1

1:
45

 A
M

Li
gh

ts
B

us
es

T
ru

ck
s

B
ic

yc
le

s 
on

 R
oa

d
O

th
er

C
A

N
-A

U
T

O
 D

riv
ew

ay
 [N

]

O
ut

In
T

ot
al

0
0

0

0
0

0

0
0

0

0
0

0

0
0

0

0
0

0

0
0

0
0

0

0
0

0
0

0

0
0

0
0

0

0
0

0
0

0

0
0

0
0

1

0
0

0
0

1
R

T
L

U
P

685
0

0

5

0

680

Out

732
0

0

3

4

725

In

1417
0

0

8

4

1405

Total

Elgin Street West [E]

R

0
0

0

0

0

0

T

449
0

0

3

1

445

L

283
0

0

0

3

280

U

0
0

0

0

0

0

P

0
0

0

0

0

0

38
1

38
7

76
8

3
0

3

0
1

1

0
0

0

0
0

0

38
4

38
8

77
2

O
ut

In
T

ot
al

R
og

er
s 

R
oa

d 
[S

]

U
L

T
R

P

1
10

1
0

28
5

0

0
0

0
0

0

0
0

0
1

0

0
0

0
0

0

0
0

0
0

2

1
10

1
0

28
6

2

Elgin Street West [W]

Total

1041

1

7

0

0

1049

In

495

0

4

0

0

499

Out

546

1

3

0

0

550

0

0

0

0

0

0
U

0

0

0

0

0

0
L

395

0

4

0

0

399
T

100

0

0

0

0

100
R

0

0

0

0

1

1
P

T
ur

ni
ng

 M
ov

em
en

t P
ea

k 
H

ou
r 

D
at

a 
P

lo
t (

10
:4

5 
A

M
)



 

APPENDIX B 
County Road 2 Class EA, Excerpts 





KINS
TE

C
O

U
N

T
Y

 R
O

A
D

 2
 



C
O

U
N

T
Y

 R
O

A
D

 2
 

ROGERS
ROAD



 

APPENDIX C 
Background Traffic Information 



D
EV

 1
 –
 N
e
w
 A
m
h
e
rs
t 
R
e
si
d
e
n
ti
al
 D
e
ve
lo
p
m
e
n
t,
 T
o
w
n
 o
f 
C
o
b
o
u
rg

D
w
e
lli
n
g

Si
ze

Ty
p
e

In
 

O
u
t 

To
ta
l

In
 

O
u
t 

To
ta
l

In
 

O
u
t 

To
ta
l

3
3
2

D
is
tr
ib
u
ti
o
n

2
5
%

7
5
%

1
0
0
%

6
3
%

3
7
%

1
0
0
%

5
4
%

4
6
%

1
0
0
%

u
n
it
s

Eq
u
at
io
n

T 
= 
0
.7
1
(X
) 
+ 
4
.8
0

Ln
(T
) 
= 
0
.9
6
 L
n
(X
) 
+ 
0
.2
0

LU
C
 2
1
0

R
at
e

0
.1
8

0
.5
5

0
.7
3

0
.6
1

0
.3
6

0
.9
7

0
.4
8

0
.4
1

0
.8
9

Tr
ip
s

6
0

1
8
1

2
4
1

2
0
2

1
1
9

3
2
1

1
6
0

1
3
7

2
9
7

2
4

7
2

9
6

8
1

4
8

1
2
8

6
4

5
5

1
1
9

T 
= 
0
.8
4
(X
) 
+ 
1
7
.9
9

Si
n
gl
e
‐F
am

ily
 D
e
ta
ch
e
d
 

H
o
u
si
n
g 

Tr
ip
s 
A
cc
e
ss
in
g 
th
e 
St
u
d
y 
A
re
a 
In
te
rs
e
ct
io
n
s 
al
o
n
g 

El
gi
n
 S
tr
e
e
t 
W
es
t 
(4
0
%
)

W
ee
kd
ay
 A
M
 P
ea
k 
H
o
u
r

W
e
e
kd
ay
 P
M
 P
ea
k 
H
o
u
r

SA
T 
P
ea
k 
H
o
u
r



TR
A
FF
IC
 IM

P
A
C
T 
ST
U
D
Y
 (
U
P
D
A
TE
)

P
ro
p
o
se
d
 R
es
id
en

ti
al
 a
n
d
 C
o
m
m
er
ci
al
 D
ev
el
o
p
m
en

t

G
re
en

ly
 D
ri
ve
, C

o
b
o
u
rg
, O

N

D
EV

 1
 –
 N
e
w
 A
m
h
e
rs
t 
R
e
si
d
e
n
ti
al
 D
e
ve
lo
p
m
e
n
t,
 T
o
w
n
 o
f 
C
o
b
o
u
rg

0

0

0

0

0

0

0
0

0

2
4

8
1

6
4

2
4

8
1

6
4

2
4

8
1

6
4

0

0

0

2
4

8
1

6
4

0
0

0
0

0
0

1
2

3
0

0
0

4

5
5

4
8

7
2

0

0
5
5

4
8

7
2

0

5
5

4
8

7
2

0

0

5
5

4
8

7
2

0

0

0

0
0

0

0

0

0
0

0

0

0
0

0

0

0

0
0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0
0

0

0

0

0

0
0

0

0
0

0

0
0

0
5

0
0

0

0

0

0

0
0

0

0

0

0

0

0

0

LE
G
EN

D

St
o
p
 S
ig
n

Tr
af
fi
c 
Si
gn
al

xx
 x
x 
xx

A
M
 /
 P
M
 /
 S
A
T
 P
e
ak
 H
o
u
r

Wilkins Gate

G
re
e
n
ly
 D
ri
ve
 /
 

C
o
w
in
 C
ir
cl
e

C
o
m
m
e
rc
ia
l 

P
ar
ce
l

C
A
N
 ‐
A
U
TO

 
D
ri
ve
w
ay

Canadian Tire 
Driveway

C
ar
lis
le
 S
tr
e
e
t

El
gi
n
 S
tr
e
e
t 
W
e
st

R
e
si
d
e
n
ti
al
 

P
ar
ce
l

P
ro
p
o
se
d
 

In
te
rn
al
 

C
o
n
n
e
ct
io
n

Rogers Road

Proposed
Comercial 

Site Driveway

Greenly 
Drive



TR
A
FF
IC
 IM

P
A
C
T 
ST
U
D
Y
 (
U
P
D
A
TE
)

P
ro
p
o
se
d
 R
e
si
d
e
n
ti
al
 a
n
d
 C
o
m
m
er
ci
al
 D
e
ve
lo
p
m
e
n
t

G
re
e
n
ly
 D
ri
ve
, C
o
b
o
u
rg
, O

N

D
EV

 2
 –
 P
ro
p
o
se
d
 D
ri
ve
w
ay
 R
e
lo
ca
ti
o
n
 a
n
d
 C
o
m
m
e
rc
ia
l A

d
d
it
io
n
, N

o
rt
h
u
m
b
e
rl
an

d
 M

al
l,
 T
o
w
n
 o
f 
C
o
b
o
u
rg

0

0

0

0

0

0

0
0

0

0
3

4
0

3
4

0
3

4

0

0

0

0
3

4

0
0

0
0

0
0

0
7

1
1

1
2

3
4

4
3

0

0

0
4

3
0

0

4
3

0

0

0

4
3

0

0

0

0

0
0

0

0

0

0
0

0

0

0
0

0

0

0

4
3

0

3

0

7

0

0

0

0

0

4

0

11

0

0

0

0

0

0

0
0

0

0

0

0

0
2

2

0
0

0

0
0

0
5

2
2

0

0

0

0

0
0

0

0

0

0

0

0

0

LE
G
EN

D

St
o
p
 S
ig
n

Tr
af
fi
c 
Si
gn
al

So
u
rc
e
: T
ra
n
sp
o
rt
at
io
n
 Im

p
ac
t 
St
u
d
y,
 P
ro
p
o
se
d
 D
ri
ve
w
ay
 R
el
o
ca
ti
o
n
 a
n
d
 C
o
m
m
e
rc
ia
l A

d
d
it
io
n
, N

o
rt
h
u
m
b
e
rl
an
d
 M

al
l, 
To
w
n
 o
f 
C
o
b
o
u
rg
, d
at
e
d
 J
u
ly
 1
7
th
, 2
0
1
9
; p
re
p
ar
ed

 b
y 
LE
A
 C
o
n
su
lt
in
g 
Lt
d
.

xx
 x
x 
xx

A
M
 /
 P
M
 /
 S
A
T
 P
ea
k 
H
o
u
r

N
o
te
: T
h
e
 w
e
e
kd
ay
 A
M
 p
e
ak
 h
o
u
r 
vo
lu
m
e
s 
w
er
e
 u
n
av
ai
la
b
le
 f
ro
m
 t
h
e 
st
u
d
y 
p
re
p
ar
ed

 b
y 
LE
A
 C
o
n
su
lt
in
g 
Lt
d
., 
th
u
s 
th
e 
d
e
ve
lo
p
m
e
n
t 
w
as
 a
ss
u
m
ed

 t
o
 h
av
e 
n
e
gl
ig
ib
le
 t
ra
ff
ic
 im

p
ac
ts
 d
u
ri
n
g 
th
e 
w
e
e
kd
ay
 A
M
 p
e
ak
 h
o
u
r

Wilkins Gate

G
re
en

ly
 D
ri
ve
 /
 

C
o
w
in
 C
ir
cl
e

C
o
m
m
er
ci
al
 

P
ar
ce
l

C
A
N
 ‐
A
U
TO

 
D
ri
ve
w
ay

Canadian Tire 
Driveway

C
ar
lis
le
 S
tr
ee
t

El
gi
n
 S
tr
ee
t 
W
es
t

R
es
id
en

ti
al
 

P
ar
ce
l

P
ro
p
o
se
d
 

In
te
rn
al
 

C
o
n
n
ec
ti
o
n

Rogers Road

Proposed
Comercial 

Site Driveway

Greenly 
Drive



 

APPENDIX D 
Capacity Analysis Sheets 



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>

 A
M

 P
ea

k 
H

ou
r

1:
 W

ilk
in

s 
G

at
e 

&
 E

lg
in

 S
tr

ee
t W

es
t

04
-1

9-
20

20

Pr
op

os
ed

 R
es

ide
nti

al 
an

d C
om

me
rci

al 
De

ve
lop

me
nt,

 G
re

en
ly 

Dr
ive

, C
ob

ou
rg

, O
N

Sy
nc

hr
o 1

0 R
ep

or
t

Tr
an

s-P
lan

Pa
ge

 1

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
)

43
6

6
20

42
6

3
22

Fu
tur

e V
olu

me
 (V

eh
/h)

43
6

6
20

42
6

3
22

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)

47
4

7
22

46
3

3
24

Pe
de

str
ian

s
1

La
ne

 W
idt

h (
m)

3.5
W

alk
ing

 S
pe

ed
 (m

/s)
1.2

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
)

pX
, p

lat
oo

n u
nb

loc
ke

d
vC

, c
on

flic
tin

g v
olu

me
48

2
75

4
24

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
48

2
75

4
24

2
tC

, s
ing

le 
(s)

4.1
6.8

7.0
tC

, 2
 st

ag
e (

s)
tF

 (s
)

2.2
3.5

3.4
p0

 qu
eu

e f
re

e %
98

99
97

cM
 ca

pa
cit

y (
ve

h/h
)

10
90

34
2

74
7

Di
re

cti
on

, L
an

e #
EB

 1
EB

 2
W

B 
1

W
B 

2
NB

 1
NB

 2
Vo

lum
e T

ota
l

31
6

16
5

17
6

30
9

3
24

Vo
lum

e L
eft

0
0

22
0

3
0

Vo
lum

e R
igh

t
0

7
0

0
0

24
cS

H
17

00
17

00
10

90
17

00
34

2
74

7
Vo

lum
e t

o C
ap

ac
ity

0.1
9

0.1
0

0.0
2

0.1
8

0.0
1

0.0
3

Qu
eu

e L
en

gth
 95

th 
(m

)
0.0

0.0
0.5

0.0
0.2

0.8
Co

ntr
ol 

De
lay

 (s
)

0.0
0.0

1.2
0.0

15
.6

10
.0

La
ne

 LO
S

A
C

A
Ap

pr
oa

ch
 D

ela
y (

s)
0.0

0.4
10

.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 

36
.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

<
E

xi
st

in
g>

 A
M

 P
ea

k 
H

ou
r

2:
 P

ro
po

se
d 

C
om

m
er

ci
al

 S
ite

 D
riv

ew
ay

 &
 E

lg
in

 S
tr

ee
t W

es
t

04
-1

9-
20

20

Pr
op

os
ed

 R
es

ide
nti

al 
an

d C
om

me
rci

al 
De

ve
lop

me
nt,

 G
re

en
ly 

Dr
ive

, C
ob

ou
rg

, 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
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
)

44
4

0
0

44
6

0
0

Fu
tur

e V
olu

me
 (V

eh
/h)

44
4

0
0

44
6

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)

48
3

0
0

48
5

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
)

28
8

pX
, p

lat
oo

n u
nb

loc
ke

d
vC

, c
on

flic
tin

g v
olu

me
48

3
72

6
24

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
48

3
72

6
24

2
tC

, s
ing

le 
(s)

4.1
6.8

6.9
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

)
10

76
36

0
75

9

Di
re

cti
on

, L
an

e #
EB

 1
EB

 2
EB

 3
W

B 
1

W
B 

2
NB

 1
Vo

lum
e T

ota
l

24
2

24
2

0
24

2
24

2
0

Vo
lum

e L
eft

0
0

0
0

0
0

Vo
lum

e R
igh

t
0

0
0

0
0

0
cS

H
17

00
17

00
17

00
17

00
17

00
17

00
Vo

lum
e t

o C
ap

ac
ity

0.1
4

0.1
4

0.0
0

0.1
4

0.1
4

0.0
0

Qu
eu

e L
en

gth
 95

th 
(m

)
0.0

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
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
.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>

 A
M

 P
ea

k 
H

ou
r

3:
 C

an
ad

ia
n 

T
ire

 D
riv

ew
ay

 &
 E

lg
in

 S
tr

ee
t W

es
t

04
-1

9-
20

20

Pr
op

os
ed

 R
es

ide
nti

al 
an

d C
om

me
rci

al 
De

ve
lop

me
nt,

 G
re

en
ly 

Dr
ive

, C
ob

ou
rg

, O
N

Sy
nc

hr
o 1

0 R
ep

or
t

Tr
an

s-P
lan

Pa
ge

 3

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
)

38
2

62
49

38
6

60
30

Fu
tur

e V
olu

me
 (V

eh
/h)

38
2

62
49

38
6

60
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

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)

41
5

67
53

42
0

65
33

Pe
de

str
ian

s
3

La
ne

 W
idt

h (
m)

3.5
W

alk
ing

 S
pe

ed
 (m

/s)
1.2

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
)

19
4

pX
, p

lat
oo

n u
nb

loc
ke

d
vC

, c
on

flic
tin

g v
olu

me
48

5
76

8
24

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
48

5
76

8
24

4
tC

, s
ing

le 
(s)

4.1
6.9

7.0
tC

, 2
 st

ag
e (

s)
tF

 (s
)

2.2
3.6

3.3
p0

 qu
eu

e f
re

e %
95

79
96

cM
 ca

pa
cit

y (
ve

h/h
)

10
72

31
3

74
9

Di
re

cti
on

, L
an

e #
EB

 1
EB

 2
W

B 
1

W
B 

2
W

B 
3

NB
 1

NB
 2

Vo
lum

e T
ota

l
27

7
20

5
53

21
0

21
0

65
33

Vo
lum

e L
eft

0
0

53
0

0
65

0
Vo

lum
e R

igh
t

0
67

0
0

0
0

33
cS

H
17

00
17

00
10

72
17

00
17

00
31

3
74

9
Vo

lum
e t

o C
ap

ac
ity

0.1
6

0.1
2

0.0
5

0.1
2

0.1
2

0.2
1

0.0
4

Qu
eu

e L
en

gth
 95

th 
(m

)
0.0

0.0
1.2

0.0
0.0

6.1
1.1

Co
ntr

ol 
De

lay
 (s

)
0.0

0.0
8.5

0.0
0.0

19
.5

10
.0

La
ne

 LO
S

A
C

B
Ap

pr
oa

ch
 D

ela
y (

s)
0.0

1.0
16

.3
Ap

pr
oa

ch
 LO

S
C

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 

29
.3%

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>

 A
M

 P
ea

k 
H

ou
r

4:
 R

og
er

s 
R

oa
d 

&
 E

lg
in

 S
tr

ee
t W

es
t

04
-1

9-
20

20

Pr
op

os
ed

 R
es

ide
nti

al 
an

d C
om

me
rci

al 
De

ve
lop

me
nt,

 G
re

en
ly 

Dr
ive

, C
ob

ou
rg

, O
N

Sy
nc

hr
o 1

0 R
ep

or
t

Tr
an

s-P
lan

Pa
ge

 4

La
ne

 G
ro

up
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 (

vp
h)

36
7

45
17

5
36

9
66

22
4

Fu
tur

e V
olu

me
 (v

ph
)

36
7

45
17

5
36

9
66

22
4

Tu
rn

 T
yp

e
NA

Pe
rm

Pe
rm

NA
Pr

ot
Pe

rm
Pr

ote
cte

d P
ha

se
s

2
6

4
Pe

rm
itte

d P
ha

se
s

2
6

4
De

tec
tor

 P
ha

se
2

2
6

6
4

4
Sw

itc
h P

ha
se

Mi
nim

um
 In

itia
l (s

)
20

.0
20

.0
20

.0
20

.0
8.0

8.0
Mi

nim
um

 S
pli

t (
s)

31
.2

31
.2

31
.2

31
.2

14
.5

14
.5

To
tal

 S
pli

t (
s)

45
.0

45
.0

45
.0

45
.0

15
.0

15
.0

To
tal

 S
pli

t (
%

)
75

.0%
75

.0%
75

.0%
75

.0%
25

.0%
25

.0%
Ye

llo
w 

Tim
e (

s)
4.1

4.1
4.1

4.1
4.1

4.1
Al

l-R
ed

 T
im

e (
s)

2.1
2.1

2.1
2.1

2.4
2.4

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)

6.2
6.2

6.2
6.2

6.5
6.5

Le
ad

/La
g

Le
ad

-L
ag

 O
pti

mi
ze

?
Re

ca
ll M

od
e

C-
Ma

x
C-

Ma
x

C-
Ma

x
C-

Ma
x

No
ne

No
ne

Ac
t E

ffc
t G

re
en

 (s
)

39
.1

39
.1

39
.1

39
.1

8.2
8.2

Ac
tua

ted
 g/

C 
Ra

tio
0.6

5
0.6

5
0.6

5
0.6

5
0.1

4
0.1

4
v/c

 R
ati

o
0.1

8
0.0

5
0.3

4
0.1

9
0.3

0
0.5

9
Co

ntr
ol 

De
lay

4.4
1.5

6.8
4.4

26
.8

10
.6

Qu
eu

e D
ela

y
0.0

0.0
0.0

0.0
0.0

0.0
To

tal
 D

ela
y

4.4
1.5

6.8
4.4

26
.8

10
.6

LO
S

A
A

A
A

C
B

Ap
pr

oa
ch

 D
ela

y
4.1

5.2
14

.3
Ap

pr
oa

ch
 LO

S
A

A
B

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 60
Ac

tua
ted

 C
yc

le 
Le

ng
th:

 60
Of

fse
t: 0

 (0
%

), 
Re

fer
en

ce
d t

o p
ha

se
 2:

EB
T 

an
d 6

:W
BT

L, 
St

ar
t o

f G
re

en
Na

tur
al 

Cy
cle

: 5
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

9
Int

er
se

cti
on

 S
ign

al 
De

lay
: 6

.9
Int

er
se

cti
on

 LO
S:

 A
Int

er
se

cti
on

 C
ap

ac
ity

 U
tili

za
tio

n 5
5.8

%
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: 
    

4: 
Ro

ge
rs 

Ro
ad

 &
 E

lgi
n S

tre
et 

W
es

t



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>
 A

M
 P

ea
k 

H
ou

r
4:

 R
og

er
s 

R
oa

d 
&

 E
lg

in
 S

tr
ee

t W
es

t
04

-1
9-

20
20

Pr
op

os
ed

 R
es

ide
nti

al 
an

d C
om

me
rci

al 
De

ve
lop

me
nt,

 G
re

en
ly 

Dr
ive

, C
ob

ou
rg

, O
N

Sy
nc

hr
o 1

0 R
ep

or
t

Tr
an

s-P
lan

Pa
ge

 5

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 (
vp

h)
36

7
45

17
5

36
9

66
22

4
Fu

tur
e V

olu
me

 (v
ph

)
36

7
45

17
5

36
9

66
22

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)
6.2

6.2
6.2

6.2
6.5

6.5
La

ne
 U

til.
 F

ac
tor

0.9
5

1.0
0

1.0
0

0.9
5

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
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
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

1.0
0

1.0
0

0.9
5

1.0
0

0.9
5

1.0
0

Sa
td.

 F
low

 (p
ro

t)
34

66
15

21
15

80
32

75
17

85
14

71
Flt

 P
er

mi
tte

d
1.0

0
1.0

0
0.5

2
1.0

0
0.9

5
1.0

0
Sa

td.
 F

low
 (p

er
m)

34
66

15
21

85
9

32
75

17
85

14
71

Pe
ak

-h
ou

r f
ac

tor
, P

HF
0.9

2
0.9

2
0.9

2
0.9

2
0.9

2
0.9

2
Ad

j. F
low

 (v
ph

)
39

9
49

19
0

40
1

72
24

3
RT

OR
 R

ed
uc

tio
n (

vp
h)

0
17

0
0

0
21

0
La

ne
 G

ro
up

 F
low

 (v
ph

)
39

9
32

19
0

40
1

72
33

Co
nfl

. P
ed

s. 
(#

/hr
)

1
He

av
y V

eh
icl

es
 (%

)
3%

5%
13

%
9%

0%
7%

Tu
rn

 T
yp

e
NA

Pe
rm

Pe
rm

NA
Pr

ot
Pe

rm
Pr

ote
cte

d P
ha

se
s

2
6

4
Pe

rm
itte

d P
ha

se
s

2
6

4
Ac

tua
ted

 G
re

en
, G

 (s
)

39
.1

39
.1

39
.1

39
.1

8.2
8.2

Ef
fec

tiv
e G

re
en

, g
 (s

)
39

.1
39

.1
39

.1
39

.1
8.2

8.2
Ac

tua
ted

 g/
C 

Ra
tio

0.6
5

0.6
5

0.6
5

0.6
5

0.1
4

0.1
4

Cl
ea

ra
nc

e T
im

e (
s)

6.2
6.2

6.2
6.2

6.5
6.5

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

)
22

58
99

1
55

9
21

34
24

3
20

1
v/s

 R
ati

o P
ro

t
0.1

2
0.1

2
c0

.04
v/s

 R
ati

o P
er

m
0.0

2
c0

.22
0.0

2
v/c

 R
ati

o
0.1

8
0.0

3
0.3

4
0.1

9
0.3

0
0.1

7
Un

ifo
rm

 D
ela

y, 
d1

4.1
3.7

4.7
4.1

23
.3

22
.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

Inc
re

me
nta

l D
ela

y, 
d2

0.2
0.1

1.6
0.2

0.7
0.4

De
lay

 (s
)

4.3
3.8

6.3
4.3

24
.0

23
.3

Le
ve

l o
f S

er
vic

e
A

A
A

A
C

C
Ap

pr
oa

ch
 D

ela
y (

s)
4.2

5.0
23

.4
Ap

pr
oa

ch
 LO

S
A

A
C

Int
er

se
cti

on
 S

um
ma

ry
HC

M 
20

00
 C

on
tro

l D
ela

y
9.0

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

0.3
3

Ac
tua

ted
 C

yc
le 

Le
ng

th 
(s)

 
60

.0
Su

m 
of 

los
t ti

me
 (s

)
12

.7
Int

er
se

cti
on

 C
ap

ac
ity

 U
tili

za
tio

n
55

.8%
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

<
E

xi
st

in
g>

 A
M

 P
ea

k 
H

ou
r

5:
 G

re
en

ly
 D

riv
e 

&
 C

ar
lis

le
 S

tr
ee

t
04

-1
9-

20
20

Pr
op

os
ed

 R
es

ide
nti

al 
an

d C
om

me
rci

al 
De

ve
lop

me
nt,

 G
re

en
ly 

Dr
ive

, C
ob

ou
rg

, 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 (
ve

h/h
)

3
38

6
0

26
0

8
0

0
1

0
3

Fu
tur

e V
olu

me
 (V

eh
/h)

3
38

6
0

26
0

8
0

0
1

0
3

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
2

0.9
2

0.9
2

0.9
2

0.9
2

0.9
2

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)
3

41
7

0
28

0
9

0
0

1
0

3
Pe

de
str

ian
s

1
4

La
ne

 W
idt

h (
m)

3.5
3.5

W
alk

ing
 S

pe
ed

 (m
/s)

1.2
1.2

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

)
pX

, p
lat

oo
n u

nb
loc

ke
d

vC
, c

on
flic

tin
g v

olu
me

32
49

82
84

46
82

87
32

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
49

82
84

46
82

87
32

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 %

10
0

10
0

99
10

0
10

0
10

0
10

0
10

0
cM

 ca
pa

cit
y (

ve
h/h

)
15

88
15

70
90

2
80

6
10

29
90

3
80

2
10

44

Di
re

cti
on

, L
an

e #
EB

 1
W

B 
1

NB
 1

SB
 1

Vo
lum

e T
ota

l
51

28
9

4
Vo

lum
e L

eft
3

0
9

1
Vo

lum
e R

igh
t

7
0

0
3

cS
H

15
88

15
70

90
2

10
05

Vo
lum

e t
o C

ap
ac

ity
0.0

0
0.0

0
0.0

1
0.0

0
Qu

eu
e L

en
gth

 95
th 

(m
)

0.0
0.0

0.2
0.1

Co
ntr

ol 
De

lay
 (s

)
0.4

0.0
9.0

8.6
La

ne
 LO

S
A

A
A

Ap
pr

oa
ch

 D
ela

y (
s)

0.4
0.0

9.0
8.6

Ap
pr

oa
ch

 LO
S

A
A

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 

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

<
E

xi
st

in
g>

 P
M

 P
ea

k 
H

ou
r

1:
 W

ilk
in

s 
G

at
e 

&
 E

lg
in

 S
tr

ee
t W

es
t

04
-1

9-
20

20

Pr
op

os
ed

 R
es

ide
nti

al 
an

d C
om

me
rci

al 
De

ve
lop

me
nt,

 G
re

en
ly 

Dr
ive

, C
ob

ou
rg

, O
N

Sy
nc

hr
o 1

0 R
ep

or
t

Tr
an

s-P
lan

Pa
ge

 1

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
)

61
0

10
22

60
2

3
21

Fu
tur

e V
olu

me
 (V

eh
/h)

61
0

10
22

60
2

3
21

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)

66
3

11
24

65
4

3
23

Pe
de

str
ian

s
1

La
ne

 W
idt

h (
m)

3.5
W

alk
ing

 S
pe

ed
 (m

/s)
1.2

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
)

pX
, p

lat
oo

n u
nb

loc
ke

d
vC

, c
on

flic
tin

g v
olu

me
67

5
10

44
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
67

5
10

44
33

8
tC

, s
ing

le 
(s)

4.1
6.8

6.9
tC

, 2
 st

ag
e (

s)
tF

 (s
)

2.2
3.5

3.3
p0

 qu
eu

e f
re

e %
97

99
97

cM
 ca

pa
cit

y (
ve

h/h
)

92
5

22
2

66
3

Di
re

cti
on

, L
an

e #
EB

 1
EB

 2
W

B 
1

W
B 

2
NB

 1
NB

 2
Vo

lum
e T

ota
l

44
2

23
2

24
2

43
6

3
23

Vo
lum

e L
eft

0
0

24
0

3
0

Vo
lum

e R
igh

t
0

11
0

0
0

23
cS

H
17

00
17

00
92

5
17

00
22

2
66

3
Vo

lum
e t

o C
ap

ac
ity

0.2
6

0.1
4

0.0
3

0.2
6

0.0
1

0.0
3

Qu
eu

e L
en

gth
 95

th 
(m

)
0.0

0.0
0.6

0.0
0.3

0.9
Co

ntr
ol 

De
lay

 (s
)

0.0
0.0

1.1
0.0

21
.5

10
.6

La
ne

 LO
S

A
C

B
Ap

pr
oa

ch
 D

ela
y (

s)
0.0

0.4
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 
0.4

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 

42
.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>

 P
M

 P
ea

k 
H

ou
r

2:
 P

ro
po

se
d 

C
om

m
er

ci
al

 S
ite

 D
riv

ew
ay

 &
 E

lg
in

 S
tr

ee
t W

es
t

04
-1

9-
20

20

Pr
op

os
ed

 R
es

ide
nti

al 
an

d C
om

me
rci

al 
De

ve
lop

me
nt,

 G
re

en
ly 

Dr
ive

, C
ob

ou
rg

, 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
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
)

63
1

0
0

62
4

0
0

Fu
tur

e V
olu

me
 (V

eh
/h)

63
1

0
0

62
4

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)

68
6

0
0

67
8

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
)

28
8

pX
, p

lat
oo

n u
nb

loc
ke

d
vC

, c
on

flic
tin

g v
olu

me
68

6
10

25
34

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
68

6
10

25
34

3
tC

, s
ing

le 
(s)

4.1
6.8

6.9
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

)
90

4
23

1
65

3

Di
re

cti
on

, L
an

e #
EB

 1
EB

 2
EB

 3
W

B 
1

W
B 

2
NB

 1
Vo

lum
e T

ota
l

34
3

34
3

0
33

9
33

9
0

Vo
lum

e L
eft

0
0

0
0

0
0

Vo
lum

e R
igh

t
0

0
0

0
0

0
cS

H
17

00
17

00
17

00
17

00
17

00
17

00
Vo

lum
e t

o C
ap

ac
ity

0.2
0

0.2
0

0.0
0

0.2
0

0.2
0

0.0
0

Qu
eu

e L
en

gth
 95

th 
(m

)
0.0

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
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 

20
.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

<
E

xi
st

in
g>

 P
M

 P
ea

k 
H

ou
r

3:
 C

an
ad

ia
n 

T
ire

 D
riv

ew
ay

 &
 E

lg
in

 S
tr

ee
t W

es
t

04
-1

9-
20

20

Pr
op

os
ed

 R
es

ide
nti

al 
an

d C
om

me
rci

al 
De

ve
lop

me
nt,

 G
re

en
ly 

Dr
ive

, C
ob

ou
rg

, O
N

Sy
nc

hr
o 1

0 R
ep

or
t

Tr
an

s-P
lan

Pa
ge

 3

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
)

57
2

59
46

56
3

61
65

Fu
tur

e V
olu

me
 (V

eh
/h)

57
2

59
46

56
3

61
65

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)

62
2

64
50

61
2

66
71

Pe
de

str
ian

s
2

La
ne

 W
idt

h (
m)

3.5
W

alk
ing

 S
pe

ed
 (m

/s)
1.2

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
)

19
4

pX
, p

lat
oo

n u
nb

loc
ke

d
vC

, c
on

flic
tin

g v
olu

me
68

8
10

62
34

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
68

8
10

62
34

5
tC

, s
ing

le 
(s)

4.2
6.8

7.0
tC

, 2
 st

ag
e (

s)
tF

 (s
)

2.2
3.5

3.3
p0

 qu
eu

e f
re

e %
94

68
89

cM
 ca

pa
cit

y (
ve

h/h
)

89
4

20
9

64
4

Di
re

cti
on

, L
an

e #
EB

 1
EB

 2
W

B 
1

W
B 

2
W

B 
3

NB
 1

NB
 2

Vo
lum

e T
ota

l
41

5
27

1
50

30
6

30
6

66
71

Vo
lum

e L
eft

0
0

50
0

0
66

0
Vo

lum
e R

igh
t

0
64

0
0

0
0

71
cS

H
17

00
17

00
89

4
17

00
17

00
20

9
64

4
Vo

lum
e t

o C
ap

ac
ity

0.2
4

0.1
6

0.0
6

0.1
8

0.1
8

0.3
2

0.1
1

Qu
eu

e L
en

gth
 95

th 
(m

)
0.0

0.0
1.4

0.0
0.0

10
.3

3.0
Co

ntr
ol 

De
lay

 (s
)

0.0
0.0

9.3
0.0

0.0
30

.0
11

.3
La

ne
 LO

S
A

D
B

Ap
pr

oa
ch

 D
ela

y (
s)

0.0
0.7

20
.3

Ap
pr

oa
ch

 LO
S

C

Int
er

se
cti

on
 S

um
ma

ry
Av

er
ag

e D
ela

y 
2.2

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 

34
.4%

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>

 P
M

 P
ea

k 
H

ou
r

4:
 R

og
er

s 
R

oa
d 

&
 E

lg
in

 S
tr

ee
t W

es
t

04
-1

9-
20

20

Pr
op

os
ed

 R
es

ide
nti

al 
an

d C
om

me
rci

al 
De

ve
lop

me
nt,

 G
re

en
ly 

Dr
ive

, C
ob

ou
rg

, O
N

Sy
nc

hr
o 1

0 R
ep

or
t

Tr
an

s-P
lan

Pa
ge

 4

La
ne

 G
ro

up
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 (

vp
h)

50
5

13
2

24
8

47
3

13
6

27
7

Fu
tur

e V
olu

me
 (v

ph
)

50
5

13
2

24
8

47
3

13
6

27
7

Tu
rn

 T
yp

e
NA

Pe
rm

Pe
rm

NA
Pr

ot
Pe

rm
Pr

ote
cte

d P
ha

se
s

2
6

4
Pe

rm
itte

d P
ha

se
s

2
6

4
De

tec
tor

 P
ha

se
2

2
6

6
4

4
Sw

itc
h P

ha
se

Mi
nim

um
 In

itia
l (s

)
20

.0
20

.0
20

.0
20

.0
8.0

8.0
Mi

nim
um

 S
pli

t (
s)

31
.2

31
.2

31
.2

31
.2

14
.5

14
.5

To
tal

 S
pli

t (
s)

45
.0

45
.0

45
.0

45
.0

15
.0

15
.0

To
tal

 S
pli

t (
%

)
75

.0%
75

.0%
75

.0%
75

.0%
25

.0%
25

.0%
Ye

llo
w 

Tim
e (

s)
4.1

4.1
4.1

4.1
4.1

4.1
Al

l-R
ed

 T
im

e (
s)

2.1
2.1

2.1
2.1

2.4
2.4

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)

6.2
6.2

6.2
6.2

6.5
6.5

Le
ad

/La
g

Le
ad

-L
ag

 O
pti

mi
ze

?
Re

ca
ll M

od
e

C-
Ma

x
C-

Ma
x

C-
Ma

x
C-

Ma
x

No
ne

No
ne

Ac
t E

ffc
t G

re
en

 (s
)

38
.9

38
.9

38
.9

38
.9

8.4
8.4

Ac
tua

ted
 g/

C 
Ra

tio
0.6

5
0.6

5
0.6

5
0.6

5
0.1

4
0.1

4
v/c

 R
ati

o
0.2

4
0.1

3
0.5

1
0.2

2
0.6

0
0.6

3
Co

ntr
ol 

De
lay

4.7
1.2

9.7
4.7

35
.9

10
.1

Qu
eu

e D
ela

y
0.0

0.0
0.0

0.0
0.0

0.0
To

tal
 D

ela
y

4.7
1.2

9.7
4.7

35
.9

10
.1

LO
S

A
A

A
A

D
B

Ap
pr

oa
ch

 D
ela

y
4.0

6.4
18

.6
Ap

pr
oa

ch
 LO

S
A

A
B

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 60
Ac

tua
ted

 C
yc

le 
Le

ng
th:

 60
Of

fse
t: 0

 (0
%

), 
Re

fer
en

ce
d t

o p
ha

se
 2:

EB
T 

an
d 6

:W
BT

L, 
St

ar
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: 
0.6

3
Int

er
se

cti
on

 S
ign

al 
De

lay
: 8

.4
Int

er
se

cti
on

 LO
S:

 A
Int

er
se

cti
on

 C
ap

ac
ity

 U
tili

za
tio

n 5
6.6

%
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: 
    

4: 
Ro

ge
rs 

Ro
ad

 &
 E

lgi
n S

tre
et 

W
es

t



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>
 P

M
 P

ea
k 

H
ou

r
4:

 R
og

er
s 

R
oa

d 
&

 E
lg

in
 S

tr
ee

t W
es

t
04

-1
9-

20
20

Pr
op

os
ed

 R
es

ide
nti

al 
an

d C
om

me
rci

al 
De

ve
lop

me
nt,

 G
re

en
ly 

Dr
ive

, C
ob

ou
rg

, O
N

Sy
nc

hr
o 1

0 R
ep

or
t

Tr
an

s-P
lan

Pa
ge

 5

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 (
vp

h)
50

5
13

2
24

8
47

3
13

6
27

7
Fu

tur
e V

olu
me

 (v
ph

)
50

5
13

2
24

8
47

3
13

6
27

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)
6.2

6.2
6.2

6.2
6.5

6.5
La

ne
 U

til.
 F

ac
tor

0.9
5

1.0
0

1.0
0

0.9
5

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
1.0

0
1.0

0
0.9

5
1.0

0
0.9

5
1.0

0
Sa

td.
 F

low
 (p

ro
t)

35
35

15
97

17
50

35
35

17
67

15
81

Flt
 P

er
mi

tte
d

1.0
0

1.0
0

0.4
5

1.0
0

0.9
5

1.0
0

Sa
td.

 F
low

 (p
er

m)
35

35
15

97
82

3
35

35
17

67
15

81
Pe

ak
-h

ou
r f

ac
tor

, P
HF

0.9
2

0.9
2

0.9
2

0.9
2

0.9
2

0.9
2

Ad
j. F

low
 (v

ph
)

54
9

14
3

27
0

51
4

14
8

30
1

RT
OR

 R
ed

uc
tio

n (
vp

h)
0

50
0

0
0

25
9

La
ne

 G
ro

up
 F

low
 (v

ph
)

54
9

93
27

0
51

4
14

8
42

He
av

y V
eh

icl
es

 (%
)

1%
0%

2%
1%

1%
1%

Tu
rn

 T
yp

e
NA

Pe
rm

Pe
rm

NA
Pr

ot
Pe

rm
Pr

ote
cte

d P
ha

se
s

2
6

4
Pe

rm
itte

d P
ha

se
s

2
6

4
Ac

tua
ted

 G
re

en
, G

 (s
)

38
.9

38
.9

38
.9

38
.9

8.4
8.4

Ef
fec

tiv
e G

re
en

, g
 (s

)
38

.9
38

.9
38

.9
38

.9
8.4

8.4
Ac

tua
ted

 g/
C 

Ra
tio

0.6
5

0.6
5

0.6
5

0.6
5

0.1
4

0.1
4

Cl
ea

ra
nc

e T
im

e (
s)

6.2
6.2

6.2
6.2

6.5
6.5

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

)
22

91
10

35
53

3
22

91
24

7
22

1
v/s

 R
ati

o P
ro

t
0.1

6
0.1

5
c0

.08
v/s

 R
ati

o P
er

m
0.0

6
c0

.33
0.0

3
v/c

 R
ati

o
0.2

4
0.0

9
0.5

1
0.2

2
0.6

0
0.1

9
Un

ifo
rm

 D
ela

y, 
d1

4.4
3.9

5.5
4.3

24
.2

22
.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

Inc
re

me
nta

l D
ela

y, 
d2

0.2
0.2

3.4
0.2

3.9
0.4

De
lay

 (s
)

4.6
4.1

8.9
4.6

28
.1

23
.2

Le
ve

l o
f S

er
vic

e
A

A
A

A
C

C
Ap

pr
oa

ch
 D

ela
y (

s)
4.5

6.1
24

.8
Ap

pr
oa

ch
 LO

S
A

A
C

Int
er

se
cti

on
 S

um
ma

ry
HC

M 
20

00
 C

on
tro

l D
ela

y
9.9

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

0.5
2

Ac
tua

ted
 C

yc
le 

Le
ng

th 
(s)

 
60

.0
Su

m 
of 

los
t ti

me
 (s

)
12

.7
Int

er
se

cti
on

 C
ap

ac
ity

 U
tili

za
tio

n
56

.6%
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

<
E

xi
st

in
g>

 P
M

 P
ea

k 
H

ou
r

5:
 G

re
en

ly
 D

riv
e 

&
 C

ar
lis

le
 S

tr
ee

t
04

-1
9-

20
20

Pr
op

os
ed

 R
es

ide
nti

al 
an

d C
om

me
rci

al 
De

ve
lop

me
nt,

 G
re

en
ly 

Dr
ive

, C
ob

ou
rg

, 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 (
ve

h/h
)

0
28

5
17

37
10

0
0

13
2

1
0

Fu
tur

e V
olu

me
 (V

eh
/h)

0
28

5
17

37
10

0
0

13
2

1
0

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
2

0.9
2

0.9
2

0.9
2

0.9
2

0.9
2

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

30
5

18
40

11
0

0
14

2
1

0
Pe

de
str

ian
s

2
2

La
ne

 W
idt

h (
m)

3.5
3.5

W
alk

ing
 S

pe
ed

 (m
/s)

1.2
1.2

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

)
pX

, p
lat

oo
n u

nb
loc

ke
d

vC
, c

on
flic

tin
g v

olu
me

53
37

11
6

12
4

34
13

0
12

0
48

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

53
37

11
6

12
4

34
13

0
12

0
48

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 %

10
0

99
10

0
10

0
99

10
0

10
0

10
0

cM
 ca

pa
cit

y (
ve

h/h
)

15
63

15
84

85
3

75
9

10
43

82
5

76
2

10
26

Di
re

cti
on

, L
an

e #
EB

 1
W

B 
1

NB
 1

SB
 1

Vo
lum

e T
ota

l
35

69
14

3
Vo

lum
e L

eft
0

18
0

2
Vo

lum
e R

igh
t

5
11

14
0

cS
H

15
63

15
84

10
43

80
3

Vo
lum

e t
o C

ap
ac

ity
0.0

0
0.0

1
0.0

1
0.0

0
Qu

eu
e L

en
gth

 95
th 

(m
)

0.0
0.3

0.3
0.1

Co
ntr

ol 
De

lay
 (s

)
0.0

2.0
8.5

9.5
La

ne
 LO

S
A

A
A

Ap
pr

oa
ch

 D
ela

y (
s)

0.0
2.0

8.5
9.5

Ap
pr

oa
ch

 LO
S

A
A

Int
er

se
cti

on
 S

um
ma

ry
Av

er
ag

e D
ela

y 
2.3

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 

20
.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>

 S
A

T
 P

ea
k 

H
ou

r
1:

 W
ilk

in
s 

G
at

e 
&

 E
lg

in
 S

tr
ee

t W
es

t
04

-1
9-

20
20

Pr
op

os
ed

 R
es

ide
nti

al 
an

d C
om

me
rci

al 
De

ve
lop

me
nt,

 G
re

en
ly 

Dr
ive

, C
ob

ou
rg

, O
N

Sy
nc

hr
o 1

0 R
ep

or
t

Tr
an

s-P
lan

Pa
ge

 1

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
)

51
6

2
12

51
8

6
21

Fu
tur

e V
olu

me
 (V

eh
/h)

51
6

2
12

51
8

6
21

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)

56
1

2
13

56
3

7
23

Pe
de

str
ian

s
4

La
ne

 W
idt

h (
m)

3.5
W

alk
ing

 S
pe

ed
 (m

/s)
1.2

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
)

pX
, p

lat
oo

n u
nb

loc
ke

d
vC

, c
on

flic
tin

g v
olu

me
56

7
87

4
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
56

7
87

4
28

6
tC

, s
ing

le 
(s)

4.1
6.8

6.9
tC

, 2
 st

ag
e (

s)
tF

 (s
)

2.2
3.5

3.3
p0

 qu
eu

e f
re

e %
99

98
97

cM
 ca

pa
cit

y (
ve

h/h
)

10
12

28
8

71
5

Di
re

cti
on

, L
an

e #
EB

 1
EB

 2
W

B 
1

W
B 

2
NB

 1
NB

 2
Vo

lum
e T

ota
l

37
4

18
9

20
1

37
5

7
23

Vo
lum

e L
eft

0
0

13
0

7
0

Vo
lum

e R
igh

t
0

2
0

0
0

23
cS

H
17

00
17

00
10

12
17

00
28

8
71

5
Vo

lum
e t

o C
ap

ac
ity

0.2
2

0.1
1

0.0
1

0.2
2

0.0
2

0.0
3

Qu
eu

e L
en

gth
 95

th 
(m

)
0.0

0.0
0.3

0.0
0.6

0.8
Co

ntr
ol 

De
lay

 (s
)

0.0
0.0

0.7
0.0

17
.8

10
.2

La
ne

 LO
S

A
C

B
Ap

pr
oa

ch
 D

ela
y (

s)
0.0

0.2
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 
0.4

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

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>

 S
A

T
 P

ea
k 

H
ou

r
2:

 P
ro

po
se

d 
C

om
m

er
ci

al
 S

ite
 D

riv
ew

ay
 &

 E
lg

in
 S

tr
ee

t W
es

t
04

-1
9-

20
20

Pr
op

os
ed

 R
es

ide
nti

al 
an

d C
om

me
rci

al 
De

ve
lop

me
nt,

 G
re

en
ly 

Dr
ive

, C
ob

ou
rg

, 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
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
)

53
7

0
0

53
0

0
0

Fu
tur

e V
olu

me
 (V

eh
/h)

53
7

0
0

53
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)

58
4

0
0

57
6

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
)

28
8

pX
, p

lat
oo

n u
nb

loc
ke

d
vC

, c
on

flic
tin

g v
olu

me
58

4
87

2
29

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
58

4
87

2
29

2
tC

, s
ing

le 
(s)

4.1
6.8

6.9
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

)
98

7
29

0
70

4

Di
re

cti
on

, L
an

e #
EB

 1
EB

 2
EB

 3
W

B 
1

W
B 

2
NB

 1
Vo

lum
e T

ota
l

29
2

29
2

0
28

8
28

8
0

Vo
lum

e L
eft

0
0

0
0

0
0

Vo
lum

e R
igh

t
0

0
0

0
0

0
cS

H
17

00
17

00
17

00
17

00
17

00
17

00
Vo

lum
e t

o C
ap

ac
ity

0.1
7

0.1
7

0.0
0

0.1
7

0.1
7

0.0
0

Qu
eu

e L
en

gth
 95

th 
(m

)
0.0

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
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 

18
.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

<
E

xi
st

in
g>

 S
A

T
 P

ea
k 

H
ou

r
3:

 C
an

ad
ia

n 
T

ire
 D

riv
ew

ay
 &

 E
lg

in
 S

tr
ee

t W
es

t
04

-1
9-

20
20

Pr
op

os
ed

 R
es

ide
nti

al 
an

d C
om

me
rci

al 
De

ve
lop

me
nt,

 G
re

en
ly 

Dr
ive

, C
ob

ou
rg

, O
N

Sy
nc

hr
o 1

0 R
ep

or
t

Tr
an

s-P
lan

Pa
ge

 3

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
)

45
0

87
94

45
6

74
93

Fu
tur

e V
olu

me
 (V

eh
/h)

45
0

87
94

45
6

74
93

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)

48
9

95
10

2
49

6
80

10
1

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
)

19
4

pX
, p

lat
oo

n u
nb

loc
ke

d
vC

, c
on

flic
tin

g v
olu

me
58

4
98

8
29

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
58

4
98

8
29

2
tC

, s
ing

le 
(s)

4.1
6.8

6.9
tC

, 2
 st

ag
e (

s)
tF

 (s
)

2.2
3.5

3.3
p0

 qu
eu

e f
re

e %
90

64
86

cM
 ca

pa
cit

y (
ve

h/h
)

10
01

22
2

71
0

Di
re

cti
on

, L
an

e #
EB

 1
EB

 2
W

B 
1

W
B 

2
W

B 
3

NB
 1

NB
 2

Vo
lum

e T
ota

l
32

6
25

8
10

2
24

8
24

8
80

10
1

Vo
lum

e L
eft

0
0

10
2

0
0

80
0

Vo
lum

e R
igh

t
0

95
0

0
0

0
10

1
cS

H
17

00
17

00
10

01
17

00
17

00
22

2
71

0
Vo

lum
e t

o C
ap

ac
ity

0.1
9

0.1
5

0.1
0

0.1
5

0.1
5

0.3
6

0.1
4

Qu
eu

e L
en

gth
 95

th 
(m

)
0.0

0.0
2.7

0.0
0.0

12
.4

4.0
Co

ntr
ol 

De
lay

 (s
)

0.0
0.0

9.0
0.0

0.0
30

.0
10

.9
La

ne
 LO

S
A

D
B

Ap
pr

oa
ch

 D
ela

y (
s)

0.0
1.5

19
.4

Ap
pr

oa
ch

 LO
S

C

Int
er

se
cti

on
 S

um
ma

ry
Av

er
ag

e D
ela

y 
3.2

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 

34
.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>

 S
A

T
 P

ea
k 

H
ou

r
4:

 R
og

er
s 

R
oa

d 
&

 E
lg

in
 S

tr
ee

t W
es

t
04

-1
9-

20
20

Pr
op

os
ed

 R
es

ide
nti

al 
an

d C
om

me
rci

al 
De

ve
lop

me
nt,

 G
re

en
ly 

Dr
ive

, C
ob

ou
rg

, O
N

Sy
nc

hr
o 1

0 R
ep

or
t

Tr
an

s-P
lan

Pa
ge

 4

La
ne

 G
ro

up
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 (

vp
h)

43
5

10
8

28
3

44
9

10
1

28
6

Fu
tur

e V
olu

me
 (v

ph
)

43
5

10
8

28
3

44
9

10
1

28
6

Tu
rn

 T
yp

e
NA

Pe
rm

Pe
rm

NA
Pr

ot
Pe

rm
Pr

ote
cte

d P
ha

se
s

2
6

4
Pe

rm
itte

d P
ha

se
s

2
6

4
De

tec
tor

 P
ha

se
2

2
6

6
4

4
Sw

itc
h P

ha
se

Mi
nim

um
 In

itia
l (s

)
20

.0
20

.0
20

.0
20

.0
8.0

8.0
Mi

nim
um

 S
pli

t (
s)

31
.2

31
.2

31
.2

31
.2

14
.5

14
.5

To
tal

 S
pli

t (
s)

45
.0

45
.0

45
.0

45
.0

15
.0

15
.0

To
tal

 S
pli

t (
%

)
75

.0%
75

.0%
75

.0%
75

.0%
25

.0%
25

.0%
Ye

llo
w 

Tim
e (

s)
4.1

4.1
4.1

4.1
4.1

4.1
Al

l-R
ed

 T
im

e (
s)

2.1
2.1

2.1
2.1

2.4
2.4

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)

6.2
6.2

6.2
6.2

6.5
6.5

Le
ad

/La
g

Le
ad

-L
ag

 O
pti

mi
ze

?
Re

ca
ll M

od
e

C-
Ma

x
C-

Ma
x

C-
Ma

x
C-

Ma
x

No
ne

No
ne

Ac
t E

ffc
t G

re
en

 (s
)

39
.0

39
.0

39
.0

39
.0

8.3
8.3

Ac
tua

ted
 g/

C 
Ra

tio
0.6

5
0.6

5
0.6

5
0.6

5
0.1

4
0.1

4
v/c

 R
ati

o
0.2

1
0.1

1
0.5

3
0.2

1
0.4

5
0.6

4
Co

ntr
ol 

De
lay

4.5
1.2

9.7
4.6

30
.0

10
.2

Qu
eu

e D
ela

y
0.0

0.0
0.0

0.0
0.0

0.0
To

tal
 D

ela
y

4.5
1.2

9.7
4.6

30
.0

10
.2

LO
S

A
A

A
A

C
B

Ap
pr

oa
ch

 D
ela

y
3.9

6.6
15

.4
Ap

pr
oa

ch
 LO

S
A

A
B

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 60
Ac

tua
ted

 C
yc

le 
Le

ng
th:

 60
Of

fse
t: 0

 (0
%

), 
Re

fer
en

ce
d t

o p
ha

se
 2:

EB
T 

an
d 6

:W
BT

L, 
St

ar
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: 
0.6

4
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 5
9.9

%
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: 
    

4: 
Ro

ge
rs 

Ro
ad

 &
 E

lgi
n S

tre
et 

W
es

t



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>
 S

A
T

 P
ea

k 
H

ou
r

4:
 R

og
er

s 
R

oa
d 

&
 E

lg
in

 S
tr

ee
t W

es
t

04
-1

9-
20

20

Pr
op

os
ed

 R
es

ide
nti

al 
an

d C
om

me
rci

al 
De

ve
lop

me
nt,

 G
re

en
ly 

Dr
ive

, C
ob

ou
rg

, O
N

Sy
nc

hr
o 1

0 R
ep

or
t

Tr
an

s-P
lan

Pa
ge

 5

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 (
vp

h)
43

5
10

8
28

3
44

9
10

1
28

6
Fu

tur
e V

olu
me

 (v
ph

)
43

5
10

8
28

3
44

9
10

1
28

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)
6.2

6.2
6.2

6.2
6.5

6.5
La

ne
 U

til.
 F

ac
tor

0.9
5

1.0
0

1.0
0

0.9
5

1.0
0

1.0
0

Fr
pb

, p
ed

/bi
ke

s
1.0

0
0.9

7
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
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

1.0
0

1.0
0

0.9
5

1.0
0

0.9
5

1.0
0

Sa
td.

 F
low

 (p
ro

t)
35

35
15

56
17

79
35

35
17

85
15

97
Flt

 P
er

mi
tte

d
1.0

0
1.0

0
0.4

8
1.0

0
0.9

5
1.0

0
Sa

td.
 F

low
 (p

er
m)

35
35

15
56

90
1

35
35

17
85

15
97

Pe
ak

-h
ou

r f
ac

tor
, P

HF
0.9

2
0.9

2
0.9

2
0.9

2
0.9

2
0.9

2
Ad

j. F
low

 (v
ph

)
47

3
11

7
30

8
48

8
11

0
31

1
RT

OR
 R

ed
uc

tio
n (

vp
h)

0
41

0
0

0
26

8
La

ne
 G

ro
up

 F
low

 (v
ph

)
47

3
76

30
8

48
8

11
0

43
Co

nfl
. P

ed
s. 

(#
/hr

)
5

5
He

av
y V

eh
icl

es
 (%

)
1%

0%
0%

1%
0%

0%
Tu

rn
 T

yp
e

NA
Pe

rm
Pe

rm
NA

Pr
ot

Pe
rm

Pr
ote

cte
d P

ha
se

s
2

6
4

Pe
rm

itte
d P

ha
se

s
2

6
4

Ac
tua

ted
 G

re
en

, G
 (s

)
39

.0
39

.0
39

.0
39

.0
8.3

8.3
Ef

fec
tiv

e G
re

en
, g

 (s
)

39
.0

39
.0

39
.0

39
.0

8.3
8.3

Ac
tua

ted
 g/

C 
Ra

tio
0.6

5
0.6

5
0.6

5
0.6

5
0.1

4
0.1

4
Cl

ea
ra

nc
e T

im
e (

s)
6.2

6.2
6.2

6.2
6.5

6.5
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
)

22
97

10
11

58
5

22
97

24
6

22
0

v/s
 R

ati
o P

ro
t

0.1
3

0.1
4

c0
.06

v/s
 R

ati
o P

er
m

0.0
5

c0
.34

0.0
3

v/c
 R

ati
o

0.2
1

0.0
8

0.5
3

0.2
1

0.4
5

0.2
0

Un
ifo

rm
 D

ela
y, 

d1
4.2

3.9
5.6

4.3
23

.7
22

.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
Inc

re
me

nta
l D

ela
y, 

d2
0.2

0.1
3.4

0.2
1.3

0.4
De

lay
 (s

)
4.4

4.0
9.0

4.5
25

.0
23

.3
Le

ve
l o

f S
er

vic
e

A
A

A
A

C
C

Ap
pr

oa
ch

 D
ela

y (
s)

4.4
6.2

23
.8

Ap
pr

oa
ch

 LO
S

A
A

C

Int
er

se
cti

on
 S

um
ma

ry
HC

M 
20

00
 C

on
tro

l D
ela

y
9.7

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)

 
60

.0
Su

m 
of 

los
t ti

me
 (s

)
12

.7
Int

er
se

cti
on

 C
ap

ac
ity

 U
tili

za
tio

n
59

.9%
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

<
E

xi
st

in
g>

 S
A

T
 P

ea
k 

H
ou

r
5:

 G
re

en
ly

 D
riv

e 
&

 C
ar

lis
le

 S
tr

ee
t

04
-1

9-
20

20

Pr
op

os
ed

 R
es

ide
nti

al 
an

d C
om

me
rci

al 
De

ve
lop

me
nt,

 G
re

en
ly 

Dr
ive

, C
ob

ou
rg

, 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 (
ve

h/h
)

3
37

3
6

43
2

1
0

9
5

0
5

Fu
tur

e V
olu

me
 (V

eh
/h)

3
37

3
6

43
2

1
0

9
5

0
5

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
2

0.9
2

0.9
2

0.9
2

0.9
2

0.9
2

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)
3

40
3

7
47

2
1

0
10

5
0

5
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

)
pX

, p
lat

oo
n u

nb
loc

ke
d

vC
, c

on
flic

tin
g v

olu
me

49
43

11
4

11
0

42
12

0
11

1
48

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

49
43

11
4

11
0

42
12

0
11

1
48

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 %

10
0

10
0

10
0

10
0

99
99

10
0

10
0

cM
 ca

pa
cit

y (
ve

h/h
)

15
58

15
59

85
9

77
8

10
35

84
8

77
8

10
27

Di
re

cti
on

, L
an

e #
EB

 1
W

B 
1

NB
 1

SB
 1

Vo
lum

e T
ota

l
46

56
11

10
Vo

lum
e L

eft
3

7
1

5
Vo

lum
e R

igh
t

3
2

10
5

cS
H

15
58

15
59

10
16

92
9

Vo
lum

e t
o C

ap
ac

ity
0.0

0
0.0

0
0.0

1
0.0

1
Qu

eu
e L

en
gth

 95
th 

(m
)

0.0
0.1

0.3
0.3

Co
ntr

ol 
De

lay
 (s

)
0.5

0.9
8.6

8.9
La

ne
 LO

S
A

A
A

A
Ap

pr
oa

ch
 D

ela
y (

s)
0.5

0.9
8.6

8.9
Ap

pr
oa

ch
 LO

S
A

A

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 

14
.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

<
20

25
 B

ac
kg

ro
un

d>
 A

M
 P

ea
k 

H
ou

r
1:

 W
ilk

in
s 

G
at

e 
&

 E
lg

in
 S

tr
ee

t W
es

t
04

-1
9-

20
20

Pr
op

os
ed

 R
es

ide
nti

al 
an

d C
om

me
rci

al 
De

ve
lop

me
nt,

 G
re

en
ly 

Dr
ive

, C
ob

ou
rg

, O
N

Sy
nc

hr
o 1

0 R
ep

or
t

Tr
an

s-P
lan

Pa
ge

 1

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
)

54
9

7
22

49
0

3
24

Fu
tur

e V
olu

me
 (V

eh
/h)

54
9

7
22

49
0

3
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

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)

59
7

8
24

53
3

3
26

Pe
de

str
ian

s
1

La
ne

 W
idt

h (
m)

3.5
W

alk
ing

 S
pe

ed
 (m

/s)
1.2

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
)

pX
, p

lat
oo

n u
nb

loc
ke

d
vC

, c
on

flic
tin

g v
olu

me
60

6
91

2
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
60

6
91

2
30

0
tC

, s
ing

le 
(s)

4.1
6.8

7.0
tC

, 2
 st

ag
e (

s)
tF

 (s
)

2.2
3.5

3.4
p0

 qu
eu

e f
re

e %
98

99
96

cM
 ca

pa
cit

y (
ve

h/h
)

98
1

27
0

68
4

Di
re

cti
on

, L
an

e #
EB

 1
EB

 2
EB

 3
W

B 
1

W
B 

2
NB

 1
NB

 2
Vo

lum
e T

ota
l

29
8

29
8

8
20

2
35

5
3

26
Vo

lum
e L

eft
0

0
0

24
0

3
0

Vo
lum

e R
igh

t
0

0
8

0
0

0
26

cS
H

17
00

17
00

17
00

98
1

17
00

27
0

68
4

Vo
lum

e t
o C

ap
ac

ity
0.1

8
0.1

8
0.0

0
0.0

2
0.2

1
0.0

1
0.0

4
Qu

eu
e L

en
gth

 95
th 

(m
)

0.0
0.0

0.0
0.6

0.0
0.3

0.9
Co

ntr
ol 

De
lay

 (s
)

0.0
0.0

0.0
1.3

0.0
18

.5
10

.5
La

ne
 LO

S
A

C
B

Ap
pr

oa
ch

 D
ela

y (
s)

0.0
0.5

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 

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

<
20

25
 B

ac
kg

ro
un

d>
 A

M
 P

ea
k 

H
ou

r
2:

 P
ro

po
se

d 
C

om
m

er
ci

al
 S

ite
 D

riv
ew

ay
 &

 E
lg

in
 S

tr
ee

t W
es

t
04

-1
9-

20
20

Pr
op

os
ed

 R
es

ide
nti

al 
an

d C
om

me
rci

al 
De

ve
lop

me
nt,

 G
re

en
ly 

Dr
ive

, C
ob

ou
rg

, 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
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
)

55
7

0
0

51
2

0
0

Fu
tur

e V
olu

me
 (V

eh
/h)

55
7

0
0

51
2

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)

60
5

0
0

55
7

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
)

28
8

pX
, p

lat
oo

n u
nb

loc
ke

d
vC

, c
on

flic
tin

g v
olu

me
60

5
88

4
30

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
60

5
88

4
30

2
tC

, s
ing

le 
(s)

4.1
6.8

6.9
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

)
96

9
28

5
69

4

Di
re

cti
on

, L
an

e #
EB

 1
EB

 2
EB

 3
W

B 
1

W
B 

2
NB

 1
Vo

lum
e T

ota
l

30
2

30
2

0
27

8
27

8
0

Vo
lum

e L
eft

0
0

0
0

0
0

Vo
lum

e R
igh

t
0

0
0

0
0

0
cS

H
17

00
17

00
17

00
17

00
17

00
17

00
Vo

lum
e t

o C
ap

ac
ity

0.1
8

0.1
8

0.0
0

0.1
6

0.1
6

0.0
0

Qu
eu

e L
en

gth
 95

th 
(m

)
0.0

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
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 

18
.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

<
20

25
 B

ac
kg

ro
un

d>
 A

M
 P

ea
k 

H
ou

r
3:

 C
an

ad
ia

n 
T

ire
 D

riv
ew

ay
 &

 E
lg

in
 S

tr
ee

t W
es

t
04

-1
9-

20
20

Pr
op

os
ed

 R
es

ide
nti

al 
an

d C
om

me
rci

al 
De

ve
lop

me
nt,

 G
re

en
ly 

Dr
ive

, C
ob

ou
rg

, O
N

Sy
nc

hr
o 1

0 R
ep

or
t

Tr
an

s-P
lan

Pa
ge

 3

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
)

49
0

68
54

44
6

66
33

Fu
tur

e V
olu

me
 (V

eh
/h)

49
0

68
54

44
6

66
33

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)

53
3

74
59

48
5

72
36

Pe
de

str
ian

s
3

La
ne

 W
idt

h (
m)

3.5
W

alk
ing

 S
pe

ed
 (m

/s)
1.2

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
)

19
4

pX
, p

lat
oo

n u
nb

loc
ke

d
vC

, c
on

flic
tin

g v
olu

me
61

0
89

6
27

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
61

0
89

6
27

0
tC

, s
ing

le 
(s)

4.1
6.9

7.0
tC

, 2
 st

ag
e (

s)
tF

 (s
)

2.2
3.6

3.3
p0

 qu
eu

e f
re

e %
94

72
95

cM
 ca

pa
cit

y (
ve

h/h
)

96
2

25
5

72
1

Di
re

cti
on

, L
an

e #
EB

 1
EB

 2
EB

 3
W

B 
1

W
B 

2
W

B 
3

NB
 1

NB
 2

Vo
lum

e T
ota

l
26

6
26

6
74

59
24

2
24

2
72

36
Vo

lum
e L

eft
0

0
0

59
0

0
72

0
Vo

lum
e R

igh
t

0
0

74
0

0
0

0
36

cS
H

17
00

17
00

17
00

96
2

17
00

17
00

25
5

72
1

Vo
lum

e t
o C

ap
ac

ity
0.1

6
0.1

6
0.0

4
0.0

6
0.1

4
0.1

4
0.2

8
0.0

5
Qu

eu
e L

en
gth

 95
th 

(m
)

0.0
0.0

0.0
1.6

0.0
0.0

9.0
1.3

Co
ntr

ol 
De

lay
 (s

)
0.0

0.0
0.0

9.0
0.0

0.0
24

.6
10

.3
La

ne
 LO

S
A

C
B

Ap
pr

oa
ch

 D
ela

y (
s)

0.0
1.0

19
.8

Ap
pr

oa
ch

 LO
S

C

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 

30
.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

<
20

25
 B

ac
kg

ro
un

d>
 A

M
 P

ea
k 

H
ou

r
4:

 R
og

er
s 

R
oa

d 
&

 E
lg

in
 S

tr
ee

t W
es

t
04

-1
9-

20
20

Pr
op

os
ed

 R
es

ide
nti

al 
an

d C
om

me
rci

al 
De

ve
lop

me
nt,

 G
re

en
ly 

Dr
ive

, C
ob

ou
rg

, O
N

Sy
nc

hr
o 1

0 R
ep

or
t

Tr
an

s-P
lan

Pa
ge

 4

La
ne

 G
ro

up
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 (

vp
h)

47
3

49
19

1
42

7
72

24
5

Fu
tur

e V
olu

me
 (v

ph
)

47
3

49
19

1
42

7
72

24
5

Tu
rn

 T
yp

e
NA

Pe
rm

Pe
rm

NA
Pr

ot
Pe

rm
Pr

ote
cte

d P
ha

se
s

2
6

4
Pe

rm
itte

d P
ha

se
s

2
6

4
De

tec
tor

 P
ha

se
2

2
6

6
4

4
Sw

itc
h P

ha
se

Mi
nim

um
 In

itia
l (s

)
20

.0
20

.0
20

.0
20

.0
8.0

8.0
Mi

nim
um

 S
pli

t (
s)

31
.2

31
.2

31
.2

31
.2

14
.5

14
.5

To
tal

 S
pli

t (
s)

45
.0

45
.0

45
.0

45
.0

15
.0

15
.0

To
tal

 S
pli

t (
%

)
75

.0%
75

.0%
75

.0%
75

.0%
25

.0%
25

.0%
Ye

llo
w 

Tim
e (

s)
4.1

4.1
4.1

4.1
4.1

4.1
Al

l-R
ed

 T
im

e (
s)

2.1
2.1

2.1
2.1

2.4
2.4

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)

6.2
6.2

6.2
6.2

6.5
6.5

Le
ad

/La
g

Le
ad

-L
ag

 O
pti

mi
ze

?
Re

ca
ll M

od
e

C-
Ma

x
C-

Ma
x

C-
Ma

x
C-

Ma
x

No
ne

No
ne

Ac
t E

ffc
t G

re
en

 (s
)

39
.1

39
.1

39
.1

39
.1

8.2
8.2

Ac
tua

ted
 g/

C 
Ra

tio
0.6

5
0.6

5
0.6

5
0.6

5
0.1

4
0.1

4
v/c

 R
ati

o
0.2

3
0.0

5
0.4

2
0.2

2
0.3

2
0.6

2
Co

ntr
ol 

De
lay

4.6
1.5

8.2
4.6

27
.3

10
.8

Qu
eu

e D
ela

y
0.0

0.0
0.0

0.0
0.0

0.0
To

tal
 D

ela
y

4.6
1.5

8.2
4.6

27
.3

10
.8

LO
S

A
A

A
A

C
B

Ap
pr

oa
ch

 D
ela

y
4.3

5.7
14

.5
Ap

pr
oa

ch
 LO

S
A

A
B

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 60
Ac

tua
ted

 C
yc

le 
Le

ng
th:

 60
Of

fse
t: 0

 (0
%

), 
Re

fer
en

ce
d t

o p
ha

se
 2:

EB
T 

an
d 6

:W
BT

L, 
St

ar
t o

f G
re

en
Na

tur
al 

Cy
cle

: 5
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

2
Int

er
se

cti
on

 S
ign

al 
De

lay
: 7

.1
Int

er
se

cti
on

 LO
S:

 A
Int

er
se

cti
on

 C
ap

ac
ity

 U
tili

za
tio

n 5
5.8

%
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: 
    

4: 
Ro

ge
rs 

Ro
ad

 &
 E

lgi
n S

tre
et 

W
es

t



H
C

M
 S

ig
na

liz
ed

 In
te

rs
ec

tio
n 

C
ap

ac
ity

 A
na

ly
si

s
<

20
25

 B
ac

kg
ro

un
d>

 A
M

 P
ea

k 
H

ou
r

4:
 R

og
er

s 
R

oa
d 

&
 E

lg
in

 S
tr

ee
t W

es
t

04
-1

9-
20

20

Pr
op

os
ed

 R
es

ide
nti

al 
an

d C
om

me
rci

al 
De

ve
lop

me
nt,

 G
re

en
ly 

Dr
ive

, C
ob

ou
rg

, O
N

Sy
nc

hr
o 1

0 R
ep

or
t

Tr
an

s-P
lan

Pa
ge

 5

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 (
vp

h)
47

3
49

19
1

42
7

72
24

5
Fu

tur
e V

olu
me

 (v
ph

)
47

3
49

19
1

42
7

72
24

5
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)
6.2

6.2
6.2

6.2
6.5

6.5
La

ne
 U

til.
 F

ac
tor

0.9
5

1.0
0

1.0
0

0.9
5

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
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
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

1.0
0

1.0
0

0.9
5

1.0
0

0.9
5

1.0
0

Sa
td.

 F
low

 (p
ro

t)
34

66
15

21
15

80
32

75
17

85
14

71
Flt

 P
er

mi
tte

d
1.0

0
1.0

0
0.4

6
1.0

0
0.9

5
1.0

0
Sa

td.
 F

low
 (p

er
m)

34
66

15
21

76
9

32
75

17
85

14
71

Pe
ak

-h
ou

r f
ac

tor
, P

HF
0.9

2
0.9

2
0.9

2
0.9

2
0.9

2
0.9

2
Ad

j. F
low

 (v
ph

)
51

4
53

20
8

46
4

78
26

6
RT

OR
 R

ed
uc

tio
n (

vp
h)

0
18

0
0

0
23

0
La

ne
 G

ro
up

 F
low

 (v
ph

)
51

4
35

20
8

46
4

78
36

Co
nfl

. P
ed

s. 
(#

/hr
)

1
He

av
y V

eh
icl

es
 (%

)
3%

5%
13

%
9%

0%
7%

Tu
rn

 T
yp

e
NA

Pe
rm

Pe
rm

NA
Pr

ot
Pe

rm
Pr

ote
cte

d P
ha

se
s

2
6

4
Pe

rm
itte

d P
ha

se
s

2
6

4
Ac

tua
ted

 G
re

en
, G

 (s
)

39
.1

39
.1

39
.1

39
.1

8.2
8.2

Ef
fec

tiv
e G

re
en

, g
 (s

)
39

.1
39

.1
39

.1
39

.1
8.2

8.2
Ac

tua
ted

 g/
C 

Ra
tio

0.6
5

0.6
5

0.6
5

0.6
5

0.1
4

0.1
4

Cl
ea

ra
nc

e T
im

e (
s)

6.2
6.2

6.2
6.2

6.5
6.5

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

)
22

58
99

1
50

1
21

34
24

3
20

1
v/s

 R
ati

o P
ro

t
0.1

5
0.1

4
c0

.04
v/s

 R
ati

o P
er

m
0.0

2
c0

.27
0.0

2
v/c

 R
ati

o
0.2

3
0.0

3
0.4

2
0.2

2
0.3

2
0.1

8
Un

ifo
rm

 D
ela

y, 
d1

4.3
3.7

5.0
4.2

23
.4

22
.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

Inc
re

me
nta

l D
ela

y, 
d2

0.2
0.1

2.5
0.2

0.8
0.4

De
lay

 (s
)

4.5
3.8

7.5
4.5

24
.2

23
.4

Le
ve

l o
f S

er
vic

e
A

A
A

A
C

C
Ap

pr
oa

ch
 D

ela
y (

s)
4.4

5.4
23

.5
Ap

pr
oa

ch
 LO

S
A

A
C

Int
er

se
cti

on
 S

um
ma

ry
HC

M 
20

00
 C

on
tro

l D
ela

y
9.0

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
0

Ac
tua

ted
 C

yc
le 

Le
ng

th 
(s)

 
60

.0
Su

m 
of 

los
t ti

me
 (s

)
12

.7
Int

er
se

cti
on

 C
ap

ac
ity

 U
tili

za
tio

n
55

.8%
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

<
20

25
 B

ac
kg

ro
un

d>
 A

M
 P

ea
k 

H
ou

r
5:

 G
re

en
ly

 D
riv

e 
&

 C
ar

lis
le

 S
tr

ee
t

04
-1

9-
20

20

Pr
op

os
ed

 R
es

ide
nti

al 
an

d C
om

me
rci

al 
De

ve
lop

me
nt,

 G
re

en
ly 

Dr
ive

, C
ob

ou
rg

, 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 (
ve

h/h
)

3
42

7
0

28
0

9
0

0
1

0
3

Fu
tur

e V
olu

me
 (V

eh
/h)

3
42

7
0

28
0

9
0

0
1

0
3

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
2

0.9
2

0.9
2

0.9
2

0.9
2

0.9
2

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)
3

46
8

0
30

0
10

0
0

1
0

3
Pe

de
str

ian
s

1
4

La
ne

 W
idt

h (
m)

3.5
3.5

W
alk

ing
 S

pe
ed

 (m
/s)

1.2
1.2

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

)
pX

, p
lat

oo
n u

nb
loc

ke
d

vC
, c

on
flic

tin
g v

olu
me

34
55

90
91

51
90

95
34

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
55

90
91

51
90

95
34

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 %

10
0

10
0

99
10

0
10

0
10

0
10

0
10

0
cM

 ca
pa

cit
y (

ve
h/h

)
15

85
15

62
89

2
79

8
10

22
89

3
79

4
10

42

Di
re

cti
on

, L
an

e #
EB

 1
W

B 
1

NB
 1

SB
 1

Vo
lum

e T
ota

l
57

30
10

4
Vo

lum
e L

eft
3

0
10

1
Vo

lum
e R

igh
t

8
0

0
3

cS
H

15
85

15
62

89
2

10
00

Vo
lum

e t
o C

ap
ac

ity
0.0

0
0.0

0
0.0

1
0.0

0
Qu

eu
e L

en
gth

 95
th 

(m
)

0.0
0.0

0.3
0.1

Co
ntr

ol 
De

lay
 (s

)
0.4

0.0
9.1

8.6
La

ne
 LO

S
A

A
A

Ap
pr

oa
ch

 D
ela

y (
s)

0.4
0.0

9.1
8.6

Ap
pr

oa
ch

 LO
S

A
A

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 

15
.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

<
20

25
 B

ac
kg

ro
un

d>
 P

M
 P

ea
k 

H
ou

r
1:

 W
ilk

in
s 

G
at

e 
&

 E
lg

in
 S

tr
ee

t W
es

t
04

-1
9-

20
20

Pr
op

os
ed

 R
es

ide
nti

al 
an

d C
om

me
rci

al 
De

ve
lop

me
nt,

 G
re

en
ly 

Dr
ive

, C
ob

ou
rg

, O
N

Sy
nc

hr
o 1

0 R
ep

or
t

Tr
an

s-P
lan

Pa
ge

 1

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
)

71
8

11
24

74
2

3
23

Fu
tur

e V
olu

me
 (V

eh
/h)

71
8

11
24

74
2

3
23

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)

78
0

12
26

80
7

3
25

Pe
de

str
ian

s
1

La
ne

 W
idt

h (
m)

3.5
W

alk
ing

 S
pe

ed
 (m

/s)
1.2

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
)

pX
, p

lat
oo

n u
nb

loc
ke

d
vC

, c
on

flic
tin

g v
olu

me
79

3
12

36
39

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
79

3
12

36
39

1
tC

, s
ing

le 
(s)

4.1
6.8

6.9
tC

, 2
 st

ag
e (

s)
tF

 (s
)

2.2
3.5

3.3
p0

 qu
eu

e f
re

e %
97

98
96

cM
 ca

pa
cit

y (
ve

h/h
)

83
6

16
6

61
3

Di
re

cti
on

, L
an

e #
EB

 1
EB

 2
EB

 3
W

B 
1

W
B 

2
NB

 1
NB

 2
Vo

lum
e T

ota
l

39
0

39
0

12
29

5
53

8
3

25
Vo

lum
e L

eft
0

0
0

26
0

3
0

Vo
lum

e R
igh

t
0

0
12

0
0

0
25

cS
H

17
00

17
00

17
00

83
6

17
00

16
6

61
3

Vo
lum

e t
o C

ap
ac

ity
0.2

3
0.2

3
0.0

1
0.0

3
0.3

2
0.0

2
0.0

4
Qu

eu
e L

en
gth

 95
th 

(m
)

0.0
0.0

0.0
0.8

0.0
0.4

1.0
Co

ntr
ol 

De
lay

 (s
)

0.0
0.0

0.0
1.2

0.0
27

.1
11

.1
La

ne
 LO

S
A

D
B

Ap
pr

oa
ch

 D
ela

y (
s)

0.0
0.4

12
.8

Ap
pr

oa
ch

 LO
S

B

Int
er

se
cti

on
 S

um
ma

ry
Av

er
ag

e D
ela

y 
0.4

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 

47
.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

<
20

25
 B

ac
kg

ro
un

d>
 P

M
 P

ea
k 

H
ou

r
2:

 P
ro

po
se

d 
C

om
m

er
ci

al
 S

ite
 D

riv
ew

ay
 &

 E
lg

in
 S

tr
ee

t W
es

t
04

-1
9-

20
20

Pr
op

os
ed

 R
es

ide
nti

al 
an

d C
om

me
rci

al 
De

ve
lop

me
nt,

 G
re

en
ly 

Dr
ive

, C
ob

ou
rg

, 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
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
)

74
1

0
0

76
6

0
0

Fu
tur

e V
olu

me
 (V

eh
/h)

74
1

0
0

76
6

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)

80
5

0
0

83
3

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
)

28
8

pX
, p

lat
oo

n u
nb

loc
ke

d
vC

, c
on

flic
tin

g v
olu

me
80

5
12

22
40

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
80

5
12

22
40

2
tC

, s
ing

le 
(s)

4.1
6.8

6.9
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

)
81

5
17

2
59

7

Di
re

cti
on

, L
an

e #
EB

 1
EB

 2
EB

 3
W

B 
1

W
B 

2
NB

 1
Vo

lum
e T

ota
l

40
2

40
2

0
41

6
41

6
0

Vo
lum

e L
eft

0
0

0
0

0
0

Vo
lum

e R
igh

t
0

0
0

0
0

0
cS

H
17

00
17

00
17

00
17

00
17

00
17

00
Vo

lum
e t

o C
ap

ac
ity

0.2
4

0.2
4

0.0
0

0.2
4

0.2
4

0.0
0

Qu
eu

e L
en

gth
 95

th 
(m

)
0.0

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
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 

24
.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

<
20

25
 B

ac
kg

ro
un

d>
 P

M
 P

ea
k 

H
ou

r
3:

 C
an

ad
ia

n 
T

ire
 D

riv
ew

ay
 &

 E
lg

in
 S

tr
ee

t W
es

t
04

-1
9-

20
20

Pr
op

os
ed

 R
es

ide
nti

al 
an

d C
om

me
rci

al 
De

ve
lop

me
nt,

 G
re

en
ly 

Dr
ive

, C
ob

ou
rg

, O
N

Sy
nc

hr
o 1

0 R
ep

or
t

Tr
an

s-P
lan

Pa
ge

 3

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
)

67
6

65
50

70
0

67
71

Fu
tur

e V
olu

me
 (V

eh
/h)

67
6

65
50

70
0

67
71

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)

73
5

71
54

76
1

73
77

Pe
de

str
ian

s
2

La
ne

 W
idt

h (
m)

3.5
W

alk
ing

 S
pe

ed
 (m

/s)
1.2

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
)

19
4

pX
, p

lat
oo

n u
nb

loc
ke

d
0.9

7
vC

, c
on

flic
tin

g v
olu

me
80

8
12

26
37

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
80

8
11

76
37

0
tC

, s
ing

le 
(s)

4.2
6.8

7.0
tC

, 2
 st

ag
e (

s)
tF

 (s
)

2.2
3.5

3.3
p0

 qu
eu

e f
re

e %
93

57
88

cM
 ca

pa
cit

y (
ve

h/h
)

80
5

17
0

62
1

Di
re

cti
on

, L
an

e #
EB

 1
EB

 2
EB

 3
W

B 
1

W
B 

2
W

B 
3

NB
 1

NB
 2

Vo
lum

e T
ota

l
36

8
36

8
71

54
38

0
38

0
73

77
Vo

lum
e L

eft
0

0
0

54
0

0
73

0
Vo

lum
e R

igh
t

0
0

71
0

0
0

0
77

cS
H

17
00

17
00

17
00

80
5

17
00

17
00

17
0

62
1

Vo
lum

e t
o C

ap
ac

ity
0.2

2
0.2

2
0.0

4
0.0

7
0.2

2
0.2

2
0.4

3
0.1

2
Qu

eu
e L

en
gth

 95
th 

(m
)

0.0
0.0

0.0
1.7

0.0
0.0

15
.6

3.4
Co

ntr
ol 

De
lay

 (s
)

0.0
0.0

0.0
9.8

0.0
0.0

41
.3

11
.6

La
ne

 LO
S

A
E

B
Ap

pr
oa

ch
 D

ela
y (

s)
0.0

0.6
26

.1
Ap

pr
oa

ch
 LO

S
D

Int
er

se
cti

on
 S

um
ma

ry
Av

er
ag

e D
ela

y 
2.5

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 

35
.7%

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

<
20

25
 B

ac
kg

ro
un

d>
 P

M
 P

ea
k 

H
ou

r
4:

 R
og

er
s 

R
oa

d 
&

 E
lg

in
 S

tr
ee

t W
es

t
04

-1
9-

20
20

Pr
op

os
ed

 R
es

ide
nti

al 
an

d C
om

me
rci

al 
De

ve
lop

me
nt,

 G
re

en
ly 

Dr
ive

, C
ob

ou
rg

, O
N

Sy
nc

hr
o 1

0 R
ep

or
t

Tr
an

s-P
lan

Pa
ge

 4

La
ne

 G
ro

up
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 (

vp
h)

60
3

14
7

27
8

60
1

15
2

31
0

Fu
tur

e V
olu

me
 (v

ph
)

60
3

14
7

27
8

60
1

15
2

31
0

Tu
rn

 T
yp

e
NA

Pe
rm

Pe
rm

NA
Pr

ot
Pe

rm
Pr

ote
cte

d P
ha

se
s

2
6

4
Pe

rm
itte

d P
ha

se
s

2
6

4
De

tec
tor

 P
ha

se
2

2
6

6
4

4
Sw

itc
h P

ha
se

Mi
nim

um
 In

itia
l (s

)
20

.0
20

.0
20

.0
20

.0
8.0

8.0
Mi

nim
um

 S
pli

t (
s)

31
.2

31
.2

31
.2

31
.2

14
.5

14
.5

To
tal

 S
pli

t (
s)

45
.0

45
.0

45
.0

45
.0

15
.0

15
.0

To
tal

 S
pli

t (
%

)
75

.0%
75

.0%
75

.0%
75

.0%
25

.0%
25

.0%
Ye

llo
w 

Tim
e (

s)
4.1

4.1
4.1

4.1
4.1

4.1
Al

l-R
ed

 T
im

e (
s)

2.1
2.1

2.1
2.1

2.4
2.4

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)

6.2
6.2

6.2
6.2

6.5
6.5

Le
ad

/La
g

Le
ad

-L
ag

 O
pti

mi
ze

?
Re

ca
ll M

od
e

C-
Ma

x
C-

Ma
x

C-
Ma

x
C-

Ma
x

No
ne

No
ne

Ac
t E

ffc
t G

re
en

 (s
)

38
.9

38
.9

38
.9

38
.9

8.4
8.4

Ac
tua

ted
 g/

C 
Ra

tio
0.6

5
0.6

5
0.6

5
0.6

5
0.1

4
0.1

4
v/c

 R
ati

o
0.2

9
0.1

5
0.6

3
0.2

9
0.6

7
0.7

1
Co

ntr
ol 

De
lay

5.0
1.2

13
.7

5.0
40

.1
15

.5
Qu

eu
e D

ela
y

0.0
0.0

0.0
0.0

0.0
0.0

To
tal

 D
ela

y
5.0

1.2
13

.7
5.0

40
.1

15
.5

LO
S

A
A

B
A

D
B

Ap
pr

oa
ch

 D
ela

y
4.2

7.7
23

.6
Ap

pr
oa

ch
 LO

S
A

A
C

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 60
Ac

tua
ted

 C
yc

le 
Le

ng
th:

 60
Of

fse
t: 0

 (0
%

), 
Re

fer
en

ce
d t

o p
ha

se
 2:

EB
T 

an
d 6

:W
BT

L, 
St

ar
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

1
Int

er
se

cti
on

 S
ign

al 
De

lay
: 1

0.0
Int

er
se

cti
on

 LO
S:

 A
Int

er
se

cti
on

 C
ap

ac
ity

 U
tili

za
tio

n 5
7.5

%
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: 
    

4: 
Ro

ge
rs 

Ro
ad

 &
 E

lgi
n S

tre
et 

W
es

t



H
C

M
 S

ig
na

liz
ed

 In
te

rs
ec

tio
n 

C
ap

ac
ity

 A
na

ly
si

s
<

20
25

 B
ac

kg
ro

un
d>

 P
M

 P
ea

k 
H

ou
r

4:
 R

og
er

s 
R

oa
d 

&
 E

lg
in

 S
tr

ee
t W

es
t

04
-1

9-
20

20

Pr
op

os
ed

 R
es

ide
nti

al 
an

d C
om

me
rci

al 
De

ve
lop

me
nt,

 G
re

en
ly 

Dr
ive

, C
ob

ou
rg

, O
N

Sy
nc

hr
o 1

0 R
ep

or
t

Tr
an

s-P
lan

Pa
ge

 5

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 (
vp

h)
60

3
14

7
27

8
60

1
15

2
31

0
Fu

tur
e V

olu
me

 (v
ph

)
60

3
14

7
27

8
60

1
15

2
31

0
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)
6.2

6.2
6.2

6.2
6.5

6.5
La

ne
 U

til.
 F

ac
tor

0.9
5

1.0
0

1.0
0

0.9
5

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
1.0

0
1.0

0
0.9

5
1.0

0
0.9

5
1.0

0
Sa

td.
 F

low
 (p

ro
t)

35
35

15
97

17
50

35
35

17
67

15
81

Flt
 P

er
mi

tte
d

1.0
0

1.0
0

0.4
0

1.0
0

0.9
5

1.0
0

Sa
td.

 F
low

 (p
er

m)
35

35
15

97
74

2
35

35
17

67
15

81
Pe

ak
-h

ou
r f

ac
tor

, P
HF

0.9
2

0.9
2

0.9
2

0.9
2

0.9
2

0.9
2

Ad
j. F

low
 (v

ph
)

65
5

16
0

30
2

65
3

16
5

33
7

RT
OR

 R
ed

uc
tio

n (
vp

h)
0

56
0

0
0

25
2

La
ne

 G
ro

up
 F

low
 (v

ph
)

65
5

10
4

30
2

65
3

16
5

85
He

av
y V

eh
icl

es
 (%

)
1%

0%
2%

1%
1%

1%
Tu

rn
 T

yp
e

NA
Pe

rm
Pe

rm
NA

Pr
ot

Pe
rm

Pr
ote

cte
d P

ha
se

s
2

6
4

Pe
rm

itte
d P

ha
se

s
2

6
4

Ac
tua

ted
 G

re
en

, G
 (s

)
38

.9
38

.9
38

.9
38

.9
8.4

8.4
Ef

fec
tiv

e G
re

en
, g

 (s
)

38
.9

38
.9

38
.9

38
.9

8.4
8.4

Ac
tua

ted
 g/

C 
Ra

tio
0.6

5
0.6

5
0.6

5
0.6

5
0.1

4
0.1

4
Cl

ea
ra

nc
e T

im
e (

s)
6.2

6.2
6.2

6.2
6.5

6.5
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
)

22
91

10
35

48
1

22
91

24
7

22
1

v/s
 R

ati
o P

ro
t

0.1
9

0.1
8

c0
.09

v/s
 R

ati
o P

er
m

0.0
6

c0
.41

0.0
5

v/c
 R

ati
o

0.2
9

0.1
0

0.6
3

0.2
9

0.6
7

0.3
8

Un
ifo

rm
 D

ela
y, 

d1
4.6

4.0
6.3

4.6
24

.5
23

.5
Pr

og
re

ss
ion

 F
ac

tor
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
Inc

re
me

nta
l D

ela
y, 

d2
0.3

0.2
6.1

0.3
6.7

1.1
De

lay
 (s

)
4.9

4.2
12

.3
4.9

31
.2

24
.6

Le
ve

l o
f S

er
vic

e
A

A
B

A
C

C
Ap

pr
oa

ch
 D

ela
y (

s)
4.7

7.2
26

.7
Ap

pr
oa

ch
 LO

S
A

A
C

Int
er

se
cti

on
 S

um
ma

ry
HC

M 
20

00
 C

on
tro

l D
ela

y
10

.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
0.6

3
Ac

tua
ted

 C
yc

le 
Le

ng
th 

(s)
 

60
.0

Su
m 

of 
los

t ti
me

 (s
)

12
.7

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n

57
.5%

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

<
20

25
 B

ac
kg

ro
un

d>
 P

M
 P

ea
k 

H
ou

r
5:

 G
re

en
ly

 D
riv

e 
&

 C
ar

lis
le

 S
tr

ee
t

04
-1

9-
20

20

Pr
op

os
ed

 R
es

ide
nti

al 
an

d C
om

me
rci

al 
De

ve
lop

me
nt,

 G
re

en
ly 

Dr
ive

, C
ob

ou
rg

, 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 (
ve

h/h
)

0
33

5
19

42
11

0
0

14
2

1
0

Fu
tur

e V
olu

me
 (V

eh
/h)

0
33

5
19

42
11

0
0

14
2

1
0

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
2

0.9
2

0.9
2

0.9
2

0.9
2

0.9
2

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

36
5

21
46

12
0

0
15

2
1

0
Pe

de
str

ian
s

2
2

La
ne

 W
idt

h (
m)

3.5
3.5

W
alk

ing
 S

pe
ed

 (m
/s)

1.2
1.2

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

)
pX

, p
lat

oo
n u

nb
loc

ke
d

vC
, c

on
flic

tin
g v

olu
me

60
43

13
5

14
2

40
15

0
13

9
54

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

60
43

13
5

14
2

40
15

0
13

9
54

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 %

10
0

99
10

0
10

0
99

10
0

10
0

10
0

cM
 ca

pa
cit

y (
ve

h/h
)

15
54

15
76

82
8

74
0

10
35

79
9

74
3

10
17

Di
re

cti
on

, L
an

e #
EB

 1
W

B 
1

NB
 1

SB
 1

Vo
lum

e T
ota

l
41

79
15

3
Vo

lum
e L

eft
0

21
0

2
Vo

lum
e R

igh
t

5
12

15
0

cS
H

15
54

15
76

10
35

78
0

Vo
lum

e t
o C

ap
ac

ity
0.0

0
0.0

1
0.0

1
0.0

0
Qu

eu
e L

en
gth

 95
th 

(m
)

0.0
0.3

0.4
0.1

Co
ntr

ol 
De

lay
 (s

)
0.0

2.0
8.5

9.6
La

ne
 LO

S
A

A
A

Ap
pr

oa
ch

 D
ela

y (
s)

0.0
2.0

8.5
9.6

Ap
pr

oa
ch

 LO
S

A
A

Int
er

se
cti

on
 S

um
ma

ry
Av

er
ag

e D
ela

y 
2.3

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 

20
.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

<
20

25
 B

ac
kg

ro
un

d>
 S

A
T

 P
ea

k 
H

ou
r

1:
 W

ilk
in

s 
G

at
e 

&
 E

lg
in

 S
tr

ee
t W

es
t

04
-1

9-
20

20

Pr
op

os
ed

 R
es

ide
nti

al 
an

d C
om

me
rci

al 
De

ve
lop

me
nt,

 G
re

en
ly 

Dr
ive

, C
ob

ou
rg

, O
N

Sy
nc

hr
o 1

0 R
ep

or
t

Tr
an

s-P
lan

Pa
ge

 1

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
)

62
3

2
13

63
4

7
23

Fu
tur

e V
olu

me
 (V

eh
/h)

62
3

2
13

63
4

7
23

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)

67
7

2
14

68
9

8
25

Pe
de

str
ian

s
4

La
ne

 W
idt

h (
m)

3.5
W

alk
ing

 S
pe

ed
 (m

/s)
1.2

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
)

pX
, p

lat
oo

n u
nb

loc
ke

d
vC

, c
on

flic
tin

g v
olu

me
68

3
10

54
34

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
68

3
10

54
34

2
tC

, s
ing

le 
(s)

4.1
6.8

6.9
tC

, 2
 st

ag
e (

s)
tF

 (s
)

2.2
3.5

3.3
p0

 qu
eu

e f
re

e %
98

96
96

cM
 ca

pa
cit

y (
ve

h/h
)

91
7

22
1

65
7

Di
re

cti
on

, L
an

e #
EB

 1
EB

 2
EB

 3
W

B 
1

W
B 

2
NB

 1
NB

 2
Vo

lum
e T

ota
l

33
8

33
8

2
24

4
45

9
8

25
Vo

lum
e L

eft
0

0
0

14
0

8
0

Vo
lum

e R
igh

t
0

0
2

0
0

0
25

cS
H

17
00

17
00

17
00

91
7

17
00

22
1

65
7

Vo
lum

e t
o C

ap
ac

ity
0.2

0
0.2

0
0.0

0
0.0

2
0.2

7
0.0

4
0.0

4
Qu

eu
e L

en
gth

 95
th 

(m
)

0.0
0.0

0.0
0.4

0.0
0.9

0.9
Co

ntr
ol 

De
lay

 (s
)

0.0
0.0

0.0
0.7

0.0
21

.9
10

.7
La

ne
 LO

S
A

C
B

Ap
pr

oa
ch

 D
ela

y (
s)

0.0
0.2

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 
0.4

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 

36
.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

<
20

25
 B

ac
kg

ro
un

d>
 S

A
T

 P
ea

k 
H

ou
r

2:
 P

ro
po

se
d 

C
om

m
er

ci
al

 S
ite

 D
riv

ew
ay

 &
 E

lg
in

 S
tr

ee
t W

es
t

04
-1

9-
20

20

Pr
op

os
ed

 R
es

ide
nti

al 
an

d C
om

me
rci

al 
De

ve
lop

me
nt,

 G
re

en
ly 

Dr
ive

, C
ob

ou
rg

, 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
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
)

64
6

0
0

64
7

0
0

Fu
tur

e V
olu

me
 (V

eh
/h)

64
6

0
0

64
7

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)

70
2

0
0

70
3

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
)

28
8

pX
, p

lat
oo

n u
nb

loc
ke

d
vC

, c
on

flic
tin

g v
olu

me
70

2
10

54
35

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
70

2
10

54
35

1
tC

, s
ing

le 
(s)

4.1
6.8

6.9
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

)
89

1
22

1
64

5

Di
re

cti
on

, L
an

e #
EB

 1
EB

 2
EB

 3
W

B 
1

W
B 

2
NB

 1
Vo

lum
e T

ota
l

35
1

35
1

0
35

2
35

2
0

Vo
lum

e L
eft

0
0

0
0

0
0

Vo
lum

e R
igh

t
0

0
0

0
0

0
cS

H
17

00
17

00
17

00
17

00
17

00
17

00
Vo

lum
e t

o C
ap

ac
ity

0.2
1

0.2
1

0.0
0

0.2
1

0.2
1

0.0
0

Qu
eu

e L
en

gth
 95

th 
(m

)
0.0

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
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 

21
.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

<
20

25
 B

ac
kg

ro
un

d>
 S

A
T

 P
ea

k 
H

ou
r

3:
 C

an
ad

ia
n 

T
ire

 D
riv

ew
ay

 &
 E

lg
in

 S
tr

ee
t W

es
t

04
-1

9-
20

20

Pr
op

os
ed

 R
es

ide
nti

al 
an

d C
om

me
rci

al 
De

ve
lop

me
nt,

 G
re

en
ly 

Dr
ive

, C
ob

ou
rg

, O
N

Sy
nc

hr
o 1

0 R
ep

or
t

Tr
an

s-P
lan

Pa
ge

 3

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
)

55
1

95
10

3
56

7
81

10
2

Fu
tur

e V
olu

me
 (V

eh
/h)

55
1

95
10

3
56

7
81

10
2

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)

59
9

10
3

11
2

61
6

88
11

1
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

)
19

4
pX

, p
lat

oo
n u

nb
loc

ke
d

vC
, c

on
flic

tin
g v

olu
me

70
2

11
31

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

70
2

11
31

30
0

tC
, s

ing
le 

(s)
4.1

6.8
6.9

tC
, 2

 st
ag

e (
s)

tF
 (s

)
2.2

3.5
3.3

p0
 qu

eu
e f

re
e %

88
50

84
cM

 ca
pa

cit
y (

ve
h/h

)
90

5
17

5
70

3

Di
re

cti
on

, L
an

e #
EB

 1
EB

 2
EB

 3
W

B 
1

W
B 

2
W

B 
3

NB
 1

NB
 2

Vo
lum

e T
ota

l
30

0
30

0
10

3
11

2
30

8
30

8
88

11
1

Vo
lum

e L
eft

0
0

0
11

2
0

0
88

0
Vo

lum
e R

igh
t

0
0

10
3

0
0

0
0

11
1

cS
H

17
00

17
00

17
00

90
5

17
00

17
00

17
5

70
3

Vo
lum

e t
o C

ap
ac

ity
0.1

8
0.1

8
0.0

6
0.1

2
0.1

8
0.1

8
0.5

0
0.1

6
Qu

eu
e L

en
gth

 95
th 

(m
)

0.0
0.0

0.0
3.4

0.0
0.0

19
.7

4.5
Co

ntr
ol 

De
lay

 (s
)

0.0
0.0

0.0
9.5

0.0
0.0

44
.6

11
.1

La
ne

 LO
S

A
E

B
Ap

pr
oa

ch
 D

ela
y (

s)
0.0

1.5
25

.9
Ap

pr
oa

ch
 LO

S
D

Int
er

se
cti

on
 S

um
ma

ry
Av

er
ag

e D
ela

y 
3.8

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 

35
.4%

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

<
20

25
 B

ac
kg

ro
un

d>
 S

A
T

 P
ea

k 
H

ou
r

4:
 R

og
er

s 
R

oa
d 

&
 E

lg
in

 S
tr

ee
t W

es
t

04
-1

9-
20

20

Pr
op

os
ed

 R
es

ide
nti

al 
an

d C
om

me
rci

al 
De

ve
lop

me
nt,

 G
re

en
ly 

Dr
ive

, C
ob

ou
rg

, O
N

Sy
nc

hr
o 1

0 R
ep

or
t

Tr
an

s-P
lan

Pa
ge

 4

La
ne

 G
ro

up
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 (

vp
h)

53
5

12
2

32
0

55
9

11
4

32
4

Fu
tur

e V
olu

me
 (v

ph
)

53
5

12
2

32
0

55
9

11
4

32
4

Tu
rn

 T
yp

e
NA

Pe
rm

Pe
rm

NA
Pr

ot
Pe

rm
Pr

ote
cte

d P
ha

se
s

2
6

4
Pe

rm
itte

d P
ha

se
s

2
6

4
De

tec
tor

 P
ha

se
2

2
6

6
4

4
Sw

itc
h P

ha
se

Mi
nim

um
 In

itia
l (s

)
20

.0
20

.0
20

.0
20

.0
8.0

8.0
Mi

nim
um

 S
pli

t (
s)

31
.2

31
.2

31
.2

31
.2

14
.5

14
.5

To
tal

 S
pli

t (
s)

45
.0

45
.0

45
.0

45
.0

15
.0

15
.0

To
tal

 S
pli

t (
%

)
75

.0%
75

.0%
75

.0%
75

.0%
25

.0%
25

.0%
Ye

llo
w 

Tim
e (

s)
4.1

4.1
4.1

4.1
4.1

4.1
Al

l-R
ed

 T
im

e (
s)

2.1
2.1

2.1
2.1

2.4
2.4

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)

6.2
6.2

6.2
6.2

6.5
6.5

Le
ad

/La
g

Le
ad

-L
ag

 O
pti

mi
ze

?
Re

ca
ll M

od
e

C-
Ma

x
C-

Ma
x

C-
Ma

x
C-

Ma
x

No
ne

No
ne

Ac
t E

ffc
t G

re
en

 (s
)

39
.0

39
.0

39
.0

39
.0

8.3
8.3

Ac
tua

ted
 g/

C 
Ra

tio
0.6

5
0.6

5
0.6

5
0.6

5
0.1

4
0.1

4
v/c

 R
ati

o
0.2

5
0.1

3
0.6

6
0.2

6
0.5

0
0.6

9
Co

ntr
ol 

De
lay

4.8
1.2

14
.4

4.8
31

.7
12

.6
Qu

eu
e D

ela
y

0.0
0.0

0.0
0.0

0.0
0.0

To
tal

 D
ela

y
4.8

1.2
14

.4
4.8

31
.7

12
.6

LO
S

A
A

B
A

C
B

Ap
pr

oa
ch

 D
ela

y
4.1

8.3
17

.6
Ap

pr
oa

ch
 LO

S
A

A
B

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 60
Ac

tua
ted

 C
yc

le 
Le

ng
th:

 60
Of

fse
t: 0

 (0
%

), 
Re

fer
en

ce
d t

o p
ha

se
 2:

EB
T 

an
d 6

:W
BT

L, 
St

ar
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

9
Int

er
se

cti
on

 S
ign

al 
De

lay
: 9

.0
Int

er
se

cti
on

 LO
S:

 A
Int

er
se

cti
on

 C
ap

ac
ity

 U
tili

za
tio

n 6
1.0

%
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: 
    

4: 
Ro

ge
rs 

Ro
ad

 &
 E

lgi
n S

tre
et 

W
es

t



H
C

M
 S

ig
na

liz
ed

 In
te

rs
ec

tio
n 

C
ap

ac
ity

 A
na

ly
si

s
<

20
25

 B
ac

kg
ro

un
d>

 S
A

T
 P

ea
k 

H
ou

r
4:

 R
og

er
s 

R
oa

d 
&

 E
lg

in
 S

tr
ee

t W
es

t
04

-1
9-

20
20

Pr
op

os
ed

 R
es

ide
nti

al 
an

d C
om

me
rci

al 
De

ve
lop

me
nt,

 G
re

en
ly 

Dr
ive

, C
ob

ou
rg

, O
N

Sy
nc

hr
o 1

0 R
ep

or
t

Tr
an

s-P
lan

Pa
ge

 5

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 (
vp

h)
53

5
12

2
32

0
55

9
11

4
32

4
Fu

tur
e V

olu
me

 (v
ph

)
53

5
12

2
32

0
55

9
11

4
32

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)
6.2

6.2
6.2

6.2
6.5

6.5
La

ne
 U

til.
 F

ac
tor

0.9
5

1.0
0

1.0
0

0.9
5

1.0
0

1.0
0

Fr
pb

, p
ed

/bi
ke

s
1.0

0
0.9

7
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
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

1.0
0

1.0
0

0.9
5

1.0
0

0.9
5

1.0
0

Sa
td.

 F
low

 (p
ro

t)
35

35
15

56
17

80
35

35
17

85
15

97
Flt

 P
er

mi
tte

d
1.0

0
1.0

0
0.4

3
1.0

0
0.9

5
1.0

0
Sa

td.
 F

low
 (p

er
m)

35
35

15
56

81
1

35
35

17
85

15
97

Pe
ak

-h
ou

r f
ac

tor
, P

HF
0.9

2
0.9

2
0.9

2
0.9

2
0.9

2
0.9

2
Ad

j. F
low

 (v
ph

)
58

2
13

3
34

8
60

8
12

4
35

2
RT

OR
 R

ed
uc

tio
n (

vp
h)

0
47

0
0

0
28

7
La

ne
 G

ro
up

 F
low

 (v
ph

)
58

2
86

34
8

60
8

12
4

65
Co

nfl
. P

ed
s. 

(#
/hr

)
5

5
He

av
y V

eh
icl

es
 (%

)
1%

0%
0%

1%
0%

0%
Tu

rn
 T

yp
e

NA
Pe

rm
Pe

rm
NA

Pr
ot

Pe
rm

Pr
ote

cte
d P

ha
se

s
2

6
4

Pe
rm

itte
d P

ha
se

s
2

6
4

Ac
tua

ted
 G

re
en

, G
 (s

)
39

.0
39

.0
39

.0
39

.0
8.3

8.3
Ef

fec
tiv

e G
re

en
, g

 (s
)

39
.0

39
.0

39
.0

39
.0

8.3
8.3

Ac
tua

ted
 g/

C 
Ra

tio
0.6

5
0.6

5
0.6

5
0.6

5
0.1

4
0.1

4
Cl

ea
ra

nc
e T

im
e (

s)
6.2

6.2
6.2

6.2
6.5

6.5
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
)

22
97

10
11

52
7

22
97

24
6

22
0

v/s
 R

ati
o P

ro
t

0.1
6

0.1
7

c0
.07

v/s
 R

ati
o P

er
m

0.0
6

c0
.43

0.0
4

v/c
 R

ati
o

0.2
5

0.0
9

0.6
6

0.2
6

0.5
0

0.3
0

Un
ifo

rm
 D

ela
y, 

d1
4.4

3.9
6.4

4.4
23

.9
23

.2
Pr

og
re

ss
ion

 F
ac

tor
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
Inc

re
me

nta
l D

ela
y, 

d2
0.3

0.2
6.4

0.3
1.6

0.8
De

lay
 (s

)
4.7

4.1
12

.8
4.7

25
.6

24
.0

Le
ve

l o
f S

er
vic

e
A

A
B

A
C

C
Ap

pr
oa

ch
 D

ela
y (

s)
4.6

7.7
24

.4
Ap

pr
oa

ch
 LO

S
A

A
C

Int
er

se
cti

on
 S

um
ma

ry
HC

M 
20

00
 C

on
tro

l D
ela

y
10

.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
0.6

3
Ac

tua
ted

 C
yc

le 
Le

ng
th 

(s)
 

60
.0

Su
m 

of 
los

t ti
me

 (s
)

12
.7

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n

61
.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

H
C

M
 U

ns
ig

na
liz

ed
 In

te
rs

ec
tio

n 
C

ap
ac

ity
 A

na
ly

si
s

<
20

25
 B

ac
kg

ro
un

d>
 S

A
T

 P
ea

k 
H

ou
r

5:
 G

re
en

ly
 D

riv
e 

&
 C

ar
lis

le
 S

tr
ee

t
04

-1
9-

20
20

Pr
op

os
ed

 R
es

ide
nti

al 
an

d C
om

me
rci

al 
De

ve
lop

me
nt,

 G
re

en
ly 

Dr
ive

, C
ob

ou
rg

, 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 (
ve

h/h
)

3
42

3
7

49
2

1
0

10
5

0
5

Fu
tur

e V
olu

me
 (V

eh
/h)

3
42

3
7

49
2

1
0

10
5

0
5

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
2

0.9
2

0.9
2

0.9
2

0.9
2

0.9
2

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)
3

46
3

8
53

2
1

0
11

5
0

5
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

)
pX

, p
lat

oo
n u

nb
loc

ke
d

vC
, c

on
flic

tin
g v

olu
me

55
49

12
8

12
4

48
13

4
12

5
54

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

55
49

12
8

12
4

48
13

4
12

5
54

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 %

10
0

99
10

0
10

0
99

99
10

0
10

0
cM

 ca
pa

cit
y (

ve
h/h

)
15

50
15

51
84

0
76

4
10

27
82

8
76

4
10

19

Di
re

cti
on

, L
an

e #
EB

 1
W

B 
1

NB
 1

SB
 1

Vo
lum

e T
ota

l
52

63
12

10
Vo

lum
e L

eft
3

8
1

5
Vo

lum
e R

igh
t

3
2

11
5

cS
H

15
50

15
51

10
09

91
4

Vo
lum

e t
o C

ap
ac

ity
0.0

0
0.0

1
0.0

1
0.0

1
Qu

eu
e L

en
gth

 95
th 

(m
)

0.0
0.1

0.3
0.3

Co
ntr

ol 
De

lay
 (s

)
0.4

1.0
8.6

9.0
La

ne
 LO

S
A

A
A

A
Ap

pr
oa

ch
 D

ela
y (

s)
0.4

1.0
8.6

9.0
Ap

pr
oa

ch
 LO

S
A

A

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 

14
.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

<
20

25
 T

ot
al

>
 A

M
 P

ea
k 

H
ou

r
1:

 W
ilk

in
s 

G
at

e 
&

 E
lg

in
 S

tr
ee

t W
es

t
04

-1
9-

20
20

Pr
op

os
ed

 R
es

ide
nti

al 
an

d C
om

me
rci

al 
De

ve
lop

me
nt,

 G
re

en
ly 

Dr
ive

, C
ob

ou
rg

, O
N

Sy
nc

hr
o 1

0 R
ep

or
t

Tr
an

s-P
lan

Pa
ge

 1

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
)

57
8

11
22

52
0

5
28

Fu
tur

e V
olu

me
 (V

eh
/h)

57
8

11
22

52
0

5
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

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)

62
8

12
24

56
5

5
30

Pe
de

str
ian

s
1

La
ne

 W
idt

h (
m)

3.5
W

alk
ing

 S
pe

ed
 (m

/s)
1.2

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
)

pX
, p

lat
oo

n u
nb

loc
ke

d
vC

, c
on

flic
tin

g v
olu

me
64

1
96

0
31

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
64

1
96

0
31

5
tC

, s
ing

le 
(s)

4.1
6.8

7.0
tC

, 2
 st

ag
e (

s)
tF

 (s
)

2.2
3.5

3.4
p0

 qu
eu

e f
re

e %
97

98
96

cM
 ca

pa
cit

y (
ve

h/h
)

95
2

25
2

66
9

Di
re

cti
on

, L
an

e #
EB

 1
EB

 2
EB

 3
W

B 
1

W
B 

2
NB

 1
NB

 2
Vo

lum
e T

ota
l

31
4

31
4

12
21

2
37

7
5

30
Vo

lum
e L

eft
0

0
0

24
0

5
0

Vo
lum

e R
igh

t
0

0
12

0
0

0
30

cS
H

17
00

17
00

17
00

95
2

17
00

25
2

66
9

Vo
lum

e t
o C

ap
ac

ity
0.1

8
0.1

8
0.0

1
0.0

3
0.2

2
0.0

2
0.0

4
Qu

eu
e L

en
gth

 95
th 

(m
)

0.0
0.0

0.0
0.6

0.0
0.5

1.1
Co

ntr
ol 

De
lay

 (s
)

0.0
0.0

0.0
1.2

0.0
19

.6
10

.6
La

ne
 LO

S
A

C
B

Ap
pr

oa
ch

 D
ela

y (
s)

0.0
0.4

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 
0.5

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 

40
.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

<
20

25
 T

ot
al

>
 A

M
 P

ea
k 

H
ou

r
2:

 P
ro

po
se

d 
C

om
m

er
ci

al
 S

ite
 D

riv
ew

ay
 &

 E
lg

in
 S

tr
ee

t W
es

t
04

-1
9-

20
20

Pr
op

os
ed

 R
es

ide
nti

al 
an

d C
om

me
rci

al 
De

ve
lop

me
nt,

 G
re

en
ly 

Dr
ive

, C
ob

ou
rg

, 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
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
)

54
6

44
0

54
2

0
37

Fu
tur

e V
olu

me
 (V

eh
/h)

54
6

44
0

54
2

0
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)

59
3

48
0

58
9

0
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
)

28
8

pX
, p

lat
oo

n u
nb

loc
ke

d
vC

, c
on

flic
tin

g v
olu

me
64

1
88

8
29

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
64

1
88

8
29

6
tC

, s
ing

le 
(s)

4.1
6.8

6.9
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
94

cM
 ca

pa
cit

y (
ve

h/h
)

93
9

28
3

70
0

Di
re

cti
on

, L
an

e #
EB

 1
EB

 2
EB

 3
W

B 
1

W
B 

2
NB

 1
Vo

lum
e T

ota
l

29
6

29
6

48
29

4
29

4
40

Vo
lum

e L
eft

0
0

0
0

0
0

Vo
lum

e R
igh

t
0

0
48

0
0

40
cS

H
17

00
17

00
17

00
17

00
17

00
70

0
Vo

lum
e t

o C
ap

ac
ity

0.1
7

0.1
7

0.0
3

0.1
7

0.1
7

0.0
6

Qu
eu

e L
en

gth
 95

th 
(m

)
0.0

0.0
0.0

0.0
0.0

1.5
Co

ntr
ol 

De
lay

 (s
)

0.0
0.0

0.0
0.0

0.0
10

.5
La

ne
 LO

S
B

Ap
pr

oa
ch

 D
ela

y (
s)

0.0
0.0

10
.5

Ap
pr

oa
ch

 LO
S

B

Int
er

se
cti

on
 S

um
ma

ry
Av

er
ag

e D
ela

y 
0.3

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 

25
.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

<
20

25
 T

ot
al

>
 A

M
 P

ea
k 

H
ou

r
3:

 C
an

ad
ia

n 
T

ire
 D

riv
ew

ay
 &

 E
lg

in
 S

tr
ee

t W
es

t
04

-1
9-

20
20

Pr
op

os
ed

 R
es

ide
nti

al 
an

d C
om

me
rci

al 
De

ve
lop

me
nt,

 G
re

en
ly 

Dr
ive

, C
ob

ou
rg

, O
N

Sy
nc

hr
o 1

0 R
ep

or
t

Tr
an

s-P
lan

Pa
ge

 3

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
)

51
3

71
10

0
43

8
10

4
36

Fu
tur

e V
olu

me
 (V

eh
/h)

51
3

71
10

0
43

8
10

4
36

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)

55
8

77
10

9
47

6
11

3
39

Pe
de

str
ian

s
3

La
ne

 W
idt

h (
m)

3.5
W

alk
ing

 S
pe

ed
 (m

/s)
1.2

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
)

19
4

pX
, p

lat
oo

n u
nb

loc
ke

d
vC

, c
on

flic
tin

g v
olu

me
63

8
10

17
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
63

8
10

17
28

2
tC

, s
ing

le 
(s)

4.1
6.9

7.0
tC

, 2
 st

ag
e (

s)
tF

 (s
)

2.2
3.6

3.3
p0

 qu
eu

e f
re

e %
88

44
94

cM
 ca

pa
cit

y (
ve

h/h
)

93
9

20
0

70
7

Di
re

cti
on

, L
an

e #
EB

 1
EB

 2
EB

 3
W

B 
1

W
B 

2
W

B 
3

NB
 1

NB
 2

Vo
lum

e T
ota

l
27

9
27

9
77

10
9

23
8

23
8

11
3

39
Vo

lum
e L

eft
0

0
0

10
9

0
0

11
3

0
Vo

lum
e R

igh
t

0
0

77
0

0
0

0
39

cS
H

17
00

17
00

17
00

93
9

17
00

17
00

20
0

70
7

Vo
lum

e t
o C

ap
ac

ity
0.1

6
0.1

6
0.0

5
0.1

2
0.1

4
0.1

4
0.5

6
0.0

6
Qu

eu
e L

en
gth

 95
th 

(m
)

0.0
0.0

0.0
3.1

0.0
0.0

24
.3

1.4
Co

ntr
ol 

De
lay

 (s
)

0.0
0.0

0.0
9.3

0.0
0.0

44
.0

10
.4

La
ne

 LO
S

A
E

B
Ap

pr
oa

ch
 D

ela
y (

s)
0.0

1.7
35

.4
Ap

pr
oa

ch
 LO

S
E

Int
er

se
cti

on
 S

um
ma

ry
Av

er
ag

e D
ela

y 
4.7

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 

35
.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

<
20

25
 T

ot
al

>
 A

M
 P

ea
k 

H
ou

r
4:

 R
og

er
s 

R
oa

d 
&

 E
lg

in
 S

tr
ee

t W
es

t
04

-1
9-

20
20

Pr
op

os
ed

 R
es

ide
nti

al 
an

d C
om

me
rci

al 
De

ve
lop

me
nt,

 G
re

en
ly 

Dr
ive

, C
ob

ou
rg

, O
N

Sy
nc

hr
o 1

0 R
ep

or
t

Tr
an

s-P
lan

Pa
ge

 4

La
ne

 G
ro

up
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 (

vp
h)

49
9

49
19

3
45

6
81

25
5

Fu
tur

e V
olu

me
 (v

ph
)

49
9

49
19

3
45

6
81

25
5

Tu
rn

 T
yp

e
NA

Pe
rm

Pe
rm

NA
Pr

ot
Pe

rm
Pr

ote
cte

d P
ha

se
s

2
6

4
Pe

rm
itte

d P
ha

se
s

2
6

4
De

tec
tor

 P
ha

se
2

2
6

6
4

4
Sw

itc
h P

ha
se

Mi
nim

um
 In

itia
l (s

)
20

.0
20

.0
20

.0
20

.0
8.0

8.0
Mi

nim
um

 S
pli

t (
s)

31
.2

31
.2

31
.2

31
.2

14
.5

14
.5

To
tal

 S
pli

t (
s)

45
.0

45
.0

45
.0

45
.0

15
.0

15
.0

To
tal

 S
pli

t (
%

)
75

.0%
75

.0%
75

.0%
75

.0%
25

.0%
25

.0%
Ye

llo
w 

Tim
e (

s)
4.1

4.1
4.1

4.1
4.1

4.1
Al

l-R
ed

 T
im

e (
s)

2.1
2.1

2.1
2.1

2.4
2.4

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)

6.2
6.2

6.2
6.2

6.5
6.5

Le
ad

/La
g

Le
ad

-L
ag

 O
pti

mi
ze

?
Re

ca
ll M

od
e

C-
Ma

x
C-

Ma
x

C-
Ma

x
C-

Ma
x

No
ne

No
ne

Ac
t E

ffc
t G

re
en

 (s
)

39
.0

39
.0

39
.0

39
.0

8.3
8.3

Ac
tua

ted
 g/

C 
Ra

tio
0.6

5
0.6

5
0.6

5
0.6

5
0.1

4
0.1

4
v/c

 R
ati

o
0.2

4
0.0

5
0.4

3
0.2

3
0.3

6
0.6

3
Co

ntr
ol 

De
lay

4.7
1.5

8.6
4.7

28
.0

10
.8

Qu
eu

e D
ela

y
0.0

0.0
0.0

0.0
0.0

0.0
To

tal
 D

ela
y

4.7
1.5

8.6
4.7

28
.0

10
.8

LO
S

A
A

A
A

C
B

Ap
pr

oa
ch

 D
ela

y
4.4

5.8
15

.0
Ap

pr
oa

ch
 LO

S
A

A
B

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 60
Ac

tua
ted

 C
yc

le 
Le

ng
th:

 60
Of

fse
t: 0

 (0
%

), 
Re

fer
en

ce
d t

o p
ha

se
 2:

EB
T 

an
d 6

:W
BT

L, 
St

ar
t o

f G
re

en
Na

tur
al 

Cy
cle

: 5
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

3
Int

er
se

cti
on

 S
ign

al 
De

lay
: 7

.3
Int

er
se

cti
on

 LO
S:

 A
Int

er
se

cti
on

 C
ap

ac
ity

 U
tili

za
tio

n 5
5.8

%
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: 
    

4: 
Ro

ge
rs 

Ro
ad

 &
 E

lgi
n S

tre
et 

W
es

t



H
C

M
 S

ig
na

liz
ed

 In
te

rs
ec

tio
n 

C
ap

ac
ity

 A
na

ly
si

s
<

20
25

 T
ot

al
>

 A
M

 P
ea

k 
H

ou
r

4:
 R

og
er

s 
R

oa
d 

&
 E

lg
in

 S
tr

ee
t W

es
t

04
-1

9-
20

20

Pr
op

os
ed

 R
es

ide
nti

al 
an

d C
om

me
rci

al 
De

ve
lop

me
nt,

 G
re

en
ly 

Dr
ive

, C
ob

ou
rg

, O
N

Sy
nc

hr
o 1

0 R
ep

or
t

Tr
an

s-P
lan

Pa
ge

 5

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 (
vp

h)
49

9
49

19
3

45
6

81
25

5
Fu

tur
e V

olu
me

 (v
ph

)
49

9
49

19
3

45
6

81
25

5
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)
6.2

6.2
6.2

6.2
6.5

6.5
La

ne
 U

til.
 F

ac
tor

0.9
5

1.0
0

1.0
0

0.9
5

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
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
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

1.0
0

1.0
0

0.9
5

1.0
0

0.9
5

1.0
0

Sa
td.

 F
low

 (p
ro

t)
34

66
15

21
15

80
32

75
17

85
14

71
Flt

 P
er

mi
tte

d
1.0

0
1.0

0
0.4

5
1.0

0
0.9

5
1.0

0
Sa

td.
 F

low
 (p

er
m)

34
66

15
21

74
8

32
75

17
85

14
71

Pe
ak

-h
ou

r f
ac

tor
, P

HF
0.9

2
0.9

2
0.9

2
0.9

2
0.9

2
0.9

2
Ad

j. F
low

 (v
ph

)
54

2
53

21
0

49
6

88
27

7
RT

OR
 R

ed
uc

tio
n (

vp
h)

0
19

0
0

0
23

9
La

ne
 G

ro
up

 F
low

 (v
ph

)
54

2
34

21
0

49
6

88
38

Co
nfl

. P
ed

s. 
(#

/hr
)

1
He

av
y V

eh
icl

es
 (%

)
3%

5%
13

%
9%

0%
7%

Tu
rn

 T
yp

e
NA

Pe
rm

Pe
rm

NA
Pr

ot
Pe

rm
Pr

ote
cte

d P
ha

se
s

2
6

4
Pe

rm
itte

d P
ha

se
s

2
6

4
Ac

tua
ted

 G
re

en
, G

 (s
)

39
.0

39
.0

39
.0

39
.0

8.3
8.3

Ef
fec

tiv
e G

re
en

, g
 (s

)
39

.0
39

.0
39

.0
39

.0
8.3

8.3
Ac

tua
ted

 g/
C 

Ra
tio

0.6
5

0.6
5

0.6
5

0.6
5

0.1
4

0.1
4

Cl
ea

ra
nc

e T
im

e (
s)

6.2
6.2

6.2
6.2

6.5
6.5

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

)
22

52
98

8
48

6
21

28
24

6
20

3
v/s

 R
ati

o P
ro

t
0.1

6
0.1

5
c0

.05
v/s

 R
ati

o P
er

m
0.0

2
c0

.28
0.0

3
v/c

 R
ati

o
0.2

4
0.0

3
0.4

3
0.2

3
0.3

6
0.1

9
Un

ifo
rm

 D
ela

y, 
d1

4.4
3.8

5.1
4.3

23
.4

22
.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

Inc
re

me
nta

l D
ela

y, 
d2

0.3
0.1

2.8
0.3

0.9
0.5

De
lay

 (s
)

4.6
3.8

7.9
4.6

24
.3

23
.3

Le
ve

l o
f S

er
vic

e
A

A
A

A
C

C
Ap

pr
oa

ch
 D

ela
y (

s)
4.5

5.6
23

.6
Ap

pr
oa

ch
 LO

S
A

A
C

Int
er

se
cti

on
 S

um
ma

ry
HC

M 
20

00
 C

on
tro

l D
ela

y
9.1

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
2

Ac
tua

ted
 C

yc
le 

Le
ng

th 
(s)

 
60

.0
Su

m 
of 

los
t ti

me
 (s

)
12

.7
Int

er
se

cti
on

 C
ap

ac
ity

 U
tili

za
tio

n
55

.8%
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

<
20

25
 T

ot
al

>
 A

M
 P

ea
k 

H
ou

r
5:

 G
re

en
ly

 D
riv

e 
&

 C
ar

lis
le

 S
tr

ee
t

04
-1

9-
20

20

Pr
op

os
ed

 R
es

ide
nti

al 
an

d C
om

me
rci

al 
De

ve
lop

me
nt,

 G
re

en
ly 

Dr
ive

, C
ob

ou
rg

, 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 (
ve

h/h
)

8
42

7
0

28
3

9
0

0
17

0
14

Fu
tur

e V
olu

me
 (V

eh
/h)

8
42

7
0

28
3

9
0

0
17

0
14

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
2

0.9
2

0.9
2

0.9
2

0.9
2

0.9
2

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)
9

46
8

0
30

3
10

0
0

18
0

15
Pe

de
str

ian
s

1
4

La
ne

 W
idt

h (
m)

3.5
3.5

W
alk

ing
 S

pe
ed

 (m
/s)

1.2
1.2

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

)
pX

, p
lat

oo
n u

nb
loc

ke
d

vC
, c

on
flic

tin
g v

olu
me

37
55

11
6

10
6

51
10

4
10

8
36

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

37
55

11
6

10
6

51
10

4
10

8
36

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

10
0

98
10

0
99

cM
 ca

pa
cit

y (
ve

h/h
)

15
82

15
62

84
6

78
0

10
22

87
2

77
8

10
40

Di
re

cti
on

, L
an

e #
EB

 1
W

B 
1

NB
 1

SB
 1

Vo
lum

e T
ota

l
63

33
10

33
Vo

lum
e L

eft
9

0
10

18
Vo

lum
e R

igh
t

8
3

0
15

cS
H

15
82

15
62

84
6

94
1

Vo
lum

e t
o C

ap
ac

ity
0.0

1
0.0

0
0.0

1
0.0

4
Qu

eu
e L

en
gth

 95
th 

(m
)

0.1
0.0

0.3
0.9

Co
ntr

ol 
De

lay
 (s

)
1.1

0.0
9.3

9.0
La

ne
 LO

S
A

A
A

Ap
pr

oa
ch

 D
ela

y (
s)

1.1
0.0

9.3
9.0

Ap
pr

oa
ch

 LO
S

A
A

Int
er

se
cti

on
 S

um
ma

ry
Av

er
ag

e D
ela

y 
3.3

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 

19
.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

<
20

25
 T

ot
al

>
 P

M
 P

ea
k 

H
ou

r
1:

 W
ilk

in
s 

G
at

e 
&

 E
lg

in
 S

tr
ee

t W
es

t
04

-1
9-

20
20

Pr
op

os
ed

 R
es

ide
nti

al 
an

d C
om

me
rci

al 
De

ve
lop

me
nt,

 G
re

en
ly 

Dr
ive

, C
ob

ou
rg

, O
N

Sy
nc

hr
o 1

0 R
ep

or
t

Tr
an

s-P
lan

Pa
ge

 1

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
)

74
4

21
24

76
9

5
26

Fu
tur

e V
olu

me
 (V

eh
/h)

74
4

21
24

76
9

5
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

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)

80
9

23
26

83
6

5
28

Pe
de

str
ian

s
1

La
ne

 W
idt

h (
m)

3.5
W

alk
ing

 S
pe

ed
 (m

/s)
1.2

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
)

pX
, p

lat
oo

n u
nb

loc
ke

d
vC

, c
on

flic
tin

g v
olu

me
83

3
12

80
40

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
83

3
12

80
40

6
tC

, s
ing

le 
(s)

4.1
6.8

6.9
tC

, 2
 st

ag
e (

s)
tF

 (s
)

2.2
3.5

3.3
p0

 qu
eu

e f
re

e %
97

97
95

cM
 ca

pa
cit

y (
ve

h/h
)

80
8

15
5

60
0

Di
re

cti
on

, L
an

e #
EB

 1
EB

 2
EB

 3
W

B 
1

W
B 

2
NB

 1
NB

 2
Vo

lum
e T

ota
l

40
4

40
4

23
30

5
55

7
5

28
Vo

lum
e L

eft
0

0
0

26
0

5
0

Vo
lum

e R
igh

t
0

0
23

0
0

0
28

cS
H

17
00

17
00

17
00

80
8

17
00

15
5

60
0

Vo
lum

e t
o C

ap
ac

ity
0.2

4
0.2

4
0.0

1
0.0

3
0.3

3
0.0

3
0.0

5
Qu

eu
e L

en
gth

 95
th 

(m
)

0.0
0.0

0.0
0.8

0.0
0.8

1.2
Co

ntr
ol 

De
lay

 (s
)

0.0
0.0

0.0
1.2

0.0
29

.0
11

.3
La

ne
 LO

S
A

D
B

Ap
pr

oa
ch

 D
ela

y (
s)

0.0
0.4

14
.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 

48
.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

<
20

25
 T

ot
al

>
 P

M
 P

ea
k 

H
ou

r
2:

 P
ro

po
se

d 
C

om
m

er
ci

al
 S

ite
 D

riv
ew

ay
 &

 E
lg

in
 S

tr
ee

t W
es

t
04

-1
9-

20
20

Pr
op

os
ed

 R
es

ide
nti

al 
an

d C
om

me
rci

al 
De

ve
lop

me
nt,

 G
re

en
ly 

Dr
ive

, C
ob

ou
rg

, 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
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
)

73
1

39
0

79
3

0
36

Fu
tur

e V
olu

me
 (V

eh
/h)

73
1

39
0

79
3

0
36

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)

79
5

42
0

86
2

0
39

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
)

28
8

pX
, p

lat
oo

n u
nb

loc
ke

d
vC

, c
on

flic
tin

g v
olu

me
83

7
12

26
39

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
83

7
12

26
39

8
tC

, s
ing

le 
(s)

4.1
6.8

6.9
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
94

cM
 ca

pa
cit

y (
ve

h/h
)

79
3

17
1

60
2

Di
re

cti
on

, L
an

e #
EB

 1
EB

 2
EB

 3
W

B 
1

W
B 

2
NB

 1
Vo

lum
e T

ota
l

39
8

39
8

42
43

1
43

1
39

Vo
lum

e L
eft

0
0

0
0

0
0

Vo
lum

e R
igh

t
0

0
42

0
0

39
cS

H
17

00
17

00
17

00
17

00
17

00
60

2
Vo

lum
e t

o C
ap

ac
ity

0.2
3

0.2
3

0.0
2

0.2
5

0.2
5

0.0
6

Qu
eu

e L
en

gth
 95

th 
(m

)
0.0

0.0
0.0

0.0
0.0

1.7
Co

ntr
ol 

De
lay

 (s
)

0.0
0.0

0.0
0.0

0.0
11

.4
La

ne
 LO

S
B

Ap
pr

oa
ch

 D
ela

y (
s)

0.0
0.0

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 
0.3

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 

30
.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

<
20

25
 T

ot
al

>
 P

M
 P

ea
k 

H
ou

r
3:

 C
an

ad
ia

n 
T

ire
 D

riv
ew

ay
 &

 E
lg

in
 S

tr
ee

t W
es

t
04

-1
9-

20
20

Pr
op

os
ed

 R
es

ide
nti

al 
an

d C
om

me
rci

al 
De

ve
lop

me
nt,

 G
re

en
ly 

Dr
ive

, C
ob

ou
rg

, O
N

Sy
nc

hr
o 1

0 R
ep

or
t

Tr
an

s-P
lan

Pa
ge

 3

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
)

69
9

68
87

69
2

10
2

74
Fu

tur
e V

olu
me

 (V
eh

/h)
69

9
68

87
69

2
10

2
74

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)

76
0

74
95

75
2

11
1

80
Pe

de
str

ian
s

2
La

ne
 W

idt
h (

m)
3.5

W
alk

ing
 S

pe
ed

 (m
/s)

1.2
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

)
19

4
pX

, p
lat

oo
n u

nb
loc

ke
d

0.9
8

vC
, c

on
flic

tin
g v

olu
me

83
6

13
28

38
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

83
6

12
89

38
2

tC
, s

ing
le 

(s)
4.2

6.8
7.0

tC
, 2

 st
ag

e (
s)

tF
 (s

)
2.2

3.5
3.3

p0
 qu

eu
e f

re
e %

88
18

87
cM

 ca
pa

cit
y (

ve
h/h

)
78

6
13

6
60

9

Di
re

cti
on

, L
an

e #
EB

 1
EB

 2
EB

 3
W

B 
1

W
B 

2
W

B 
3

NB
 1

NB
 2

Vo
lum

e T
ota

l
38

0
38

0
74

95
37

6
37

6
11

1
80

Vo
lum

e L
eft

0
0

0
95

0
0

11
1

0
Vo

lum
e R

igh
t

0
0

74
0

0
0

0
80

cS
H

17
00

17
00

17
00

78
6

17
00

17
00

13
6

60
9

Vo
lum

e t
o C

ap
ac

ity
0.2

2
0.2

2
0.0

4
0.1

2
0.2

2
0.2

2
0.8

2
0.1

3
Qu

eu
e L

en
gth

 95
th 

(m
)

0.0
0.0

0.0
3.3

0.0
0.0

40
.8

3.6
Co

ntr
ol 

De
lay

 (s
)

0.0
0.0

0.0
10

.2
0.0

0.0
97

.7
11

.8
La

ne
 LO

S
B

F
B

Ap
pr

oa
ch

 D
ela

y (
s)

0.0
1.1

61
.7

Ap
pr

oa
ch

 LO
S

F

Int
er

se
cti

on
 S

um
ma

ry
Av

er
ag

e D
ela

y 
6.8

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 

39
.8%

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

<
20

25
 T

ot
al

>
 P

M
 P

ea
k 

H
ou

r
4:

 R
og

er
s 

R
oa

d 
&

 E
lg

in
 S

tr
ee

t W
es

t
04

-1
9-

20
20

Pr
op

os
ed

 R
es

ide
nti

al 
an

d C
om

me
rci

al 
De

ve
lop

me
nt,

 G
re

en
ly 

Dr
ive

, C
ob

ou
rg

, O
N

Sy
nc

hr
o 1

0 R
ep

or
t

Tr
an

s-P
lan

Pa
ge

 4

La
ne

 G
ro

up
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 (

vp
h)

62
9

14
7

29
1

62
4

15
8

31
5

Fu
tur

e V
olu

me
 (v

ph
)

62
9

14
7

29
1

62
4

15
8

31
5

Tu
rn

 T
yp

e
NA

Pe
rm

Pe
rm

NA
Pr

ot
Pe

rm
Pr

ote
cte

d P
ha

se
s

2
6

4
Pe

rm
itte

d P
ha

se
s

2
6

4
De

tec
tor

 P
ha

se
2

2
6

6
4

4
Sw

itc
h P

ha
se

Mi
nim

um
 In

itia
l (s

)
20

.0
20

.0
20

.0
20

.0
8.0

8.0
Mi

nim
um

 S
pli

t (
s)

31
.2

31
.2

31
.2

31
.2

14
.5

14
.5

To
tal

 S
pli

t (
s)

45
.0

45
.0

45
.0

45
.0

15
.0

15
.0

To
tal

 S
pli

t (
%

)
75

.0%
75

.0%
75

.0%
75

.0%
25

.0%
25

.0%
Ye

llo
w 

Tim
e (

s)
4.1

4.1
4.1

4.1
4.1

4.1
Al

l-R
ed

 T
im

e (
s)

2.1
2.1

2.1
2.1

2.4
2.4

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)

6.2
6.2

6.2
6.2

6.5
6.5

Le
ad

/La
g

Le
ad

-L
ag

 O
pti

mi
ze

?
Re

ca
ll M

od
e

C-
Ma

x
C-

Ma
x

C-
Ma

x
C-

Ma
x

No
ne

No
ne

Ac
t E

ffc
t G

re
en

 (s
)

38
.9

38
.9

38
.9

38
.9

8.4
8.4

Ac
tua

ted
 g/

C 
Ra

tio
0.6

5
0.6

5
0.6

5
0.6

5
0.1

4
0.1

4
v/c

 R
ati

o
0.3

0
0.1

5
0.6

8
0.3

0
0.7

0
0.7

5
Co

ntr
ol 

De
lay

5.0
1.2

16
.4

5.0
42

.1
18

.6
Qu

eu
e D

ela
y

0.0
0.0

0.0
0.0

0.0
0.0

To
tal

 D
ela

y
5.0

1.2
16

.4
5.0

42
.1

18
.6

LO
S

A
A

B
A

D
B

Ap
pr

oa
ch

 D
ela

y
4.3

8.6
26

.5
Ap

pr
oa

ch
 LO

S
A

A
C

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 60
Ac

tua
ted

 C
yc

le 
Le

ng
th:

 60
Of

fse
t: 0

 (0
%

), 
Re

fer
en

ce
d t

o p
ha

se
 2:

EB
T 

an
d 6

:W
BT

L, 
St

ar
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

5
Int

er
se

cti
on

 S
ign

al 
De

lay
: 1

1.0
Int

er
se

cti
on

 LO
S:

 B
Int

er
se

cti
on

 C
ap

ac
ity

 U
tili

za
tio

n 5
8.6

%
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: 
    

4: 
Ro

ge
rs 

Ro
ad

 &
 E

lgi
n S

tre
et 

W
es

t



H
C

M
 S

ig
na

liz
ed

 In
te

rs
ec

tio
n 

C
ap

ac
ity

 A
na

ly
si

s
<

20
25

 T
ot

al
>

 P
M

 P
ea

k 
H

ou
r

4:
 R

og
er

s 
R

oa
d 

&
 E

lg
in

 S
tr

ee
t W

es
t

04
-1

9-
20

20

Pr
op

os
ed

 R
es

ide
nti

al 
an

d C
om

me
rci

al 
De

ve
lop

me
nt,

 G
re

en
ly 

Dr
ive

, C
ob

ou
rg

, O
N

Sy
nc

hr
o 1

0 R
ep

or
t

Tr
an

s-P
lan

Pa
ge

 5

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 (
vp

h)
62

9
14

7
29

1
62

4
15

8
31

5
Fu

tur
e V

olu
me

 (v
ph

)
62

9
14

7
29

1
62

4
15

8
31

5
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)
6.2

6.2
6.2

6.2
6.5

6.5
La

ne
 U

til.
 F

ac
tor

0.9
5

1.0
0

1.0
0

0.9
5

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
1.0

0
1.0

0
0.9

5
1.0

0
0.9

5
1.0

0
Sa

td.
 F

low
 (p

ro
t)

35
35

15
97

17
50

35
35

17
67

15
81

Flt
 P

er
mi

tte
d

1.0
0

1.0
0

0.3
9

1.0
0

0.9
5

1.0
0

Sa
td.

 F
low

 (p
er

m)
35

35
15

97
72

1
35

35
17

67
15

81
Pe

ak
-h

ou
r f

ac
tor

, P
HF

0.9
2

0.9
2

0.9
2

0.9
2

0.9
2

0.9
2

Ad
j. F

low
 (v

ph
)

68
4

16
0

31
6

67
8

17
2

34
2

RT
OR

 R
ed

uc
tio

n (
vp

h)
0

56
0

0
0

23
7

La
ne

 G
ro

up
 F

low
 (v

ph
)

68
4

10
4

31
6

67
8

17
2

10
5

He
av

y V
eh

icl
es

 (%
)

1%
0%

2%
1%

1%
1%

Tu
rn

 T
yp

e
NA

Pe
rm

Pe
rm

NA
Pr

ot
Pe

rm
Pr

ote
cte

d P
ha

se
s

2
6

4
Pe

rm
itte

d P
ha

se
s

2
6

4
Ac

tua
ted

 G
re

en
, G

 (s
)

38
.9

38
.9

38
.9

38
.9

8.4
8.4

Ef
fec

tiv
e G

re
en

, g
 (s

)
38

.9
38

.9
38

.9
38

.9
8.4

8.4
Ac

tua
ted

 g/
C 

Ra
tio

0.6
5

0.6
5

0.6
5

0.6
5

0.1
4

0.1
4

Cl
ea

ra
nc

e T
im

e (
s)

6.2
6.2

6.2
6.2

6.5
6.5

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

)
22

91
10

35
46

7
22

91
24

7
22

1
v/s

 R
ati

o P
ro

t
0.1

9
0.1

9
c0

.10
v/s

 R
ati

o P
er

m
0.0

6
c0

.44
0.0

7
v/c

 R
ati

o
0.3

0
0.1

0
0.6

8
0.3

0
0.7

0
0.4

7
Un

ifo
rm

 D
ela

y, 
d1

4.6
4.0

6.6
4.6

24
.6

23
.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

Inc
re

me
nta

l D
ela

y, 
d2

0.3
0.2

7.7
0.3

8.3
1.6

De
lay

 (s
)

4.9
4.2

14
.3

4.9
32

.8
25

.4
Le

ve
l o

f S
er

vic
e

A
A

B
A

C
C

Ap
pr

oa
ch

 D
ela

y (
s)

4.8
7.9

27
.9

Ap
pr

oa
ch

 LO
S

A
A

C

Int
er

se
cti

on
 S

um
ma

ry
HC

M 
20

00
 C

on
tro

l D
ela

y
11

.1
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
0.6

8
Ac

tua
ted

 C
yc

le 
Le

ng
th 

(s)
 

60
.0

Su
m 

of 
los

t ti
me

 (s
)

12
.7

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n

58
.6%

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

<
20

25
 T

ot
al

>
 P

M
 P

ea
k 

H
ou

r
5:

 G
re

en
ly

 D
riv

e 
&

 C
ar

lis
le

 S
tr

ee
t

04
-1

9-
20

20

Pr
op

os
ed

 R
es

ide
nti

al 
an

d C
om

me
rci

al 
De

ve
lop

me
nt,

 G
re

en
ly 

Dr
ive

, C
ob

ou
rg

, 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 (
ve

h/h
)

12
33

5
19

42
27

0
0

14
9

1
9

Fu
tur

e V
olu

me
 (V

eh
/h)

12
33

5
19

42
27

0
0

14
9

1
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
2

0.9
2

0.9
2

0.9
2

0.9
2

0.9
2

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)
13

36
5

21
46

29
0

0
15

10
1

10
Pe

de
str

ian
s

2
2

La
ne

 W
idt

h (
m)

3.5
3.5

W
alk

ing
 S

pe
ed

 (m
/s)

1.2
1.2

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

)
pX

, p
lat

oo
n u

nb
loc

ke
d

vC
, c

on
flic

tin
g v

olu
me

77
43

18
0

18
6

40
18

4
17

4
62

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

77
43

18
0

18
6

40
18

4
17

4
62

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

10
0

10
0

99
99

10
0

99
cM

 ca
pa

cit
y (

ve
h/h

)
15

32
15

76
76

2
69

5
10

35
75

4
70

5
10

06

Di
re

cti
on

, L
an

e #
EB

 1
W

B 
1

NB
 1

SB
 1

Vo
lum

e T
ota

l
54

96
15

21
Vo

lum
e L

eft
13

21
0

10
Vo

lum
e R

igh
t

5
29

15
10

cS
H

15
32

15
76

10
35

85
3

Vo
lum

e t
o C

ap
ac

ity
0.0

1
0.0

1
0.0

1
0.0

2
Qu

eu
e L

en
gth

 95
th 

(m
)

0.2
0.3

0.4
0.6

Co
ntr

ol 
De

lay
 (s

)
1.8

1.7
8.5

9.3
La

ne
 LO

S
A

A
A

A
Ap

pr
oa

ch
 D

ela
y (

s)
1.8

1.7
8.5

9.3
Ap

pr
oa

ch
 LO

S
A

A

Int
er

se
cti

on
 S

um
ma

ry
Av

er
ag

e D
ela

y 
3.1

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 

21
.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

<
20

25
 T

ot
al

>
 S

A
T

 P
ea

k 
H

ou
r

1:
 W

ilk
in

s 
G

at
e 

&
 E

lg
in

 S
tr

ee
t W

es
t

04
-1

9-
20

20

Pr
op

os
ed

 R
es

ide
nti

al 
an

d C
om

me
rci

al 
De

ve
lop

me
nt,

 G
re

en
ly 

Dr
ive

, C
ob

ou
rg

, O
N

Sy
nc

hr
o 1

0 R
ep

or
t

Tr
an

s-P
lan

Pa
ge

 1

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
)

65
4

10
13

66
6

9
28

Fu
tur

e V
olu

me
 (V

eh
/h)

65
4

10
13

66
6

9
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

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)

71
1

11
14

72
4

10
30

Pe
de

str
ian

s
4

La
ne

 W
idt

h (
m)

3.5
W

alk
ing

 S
pe

ed
 (m

/s)
1.2

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
)

pX
, p

lat
oo

n u
nb

loc
ke

d
vC

, c
on

flic
tin

g v
olu

me
72

6
11

05
36

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
72

6
11

05
36

0
tC

, s
ing

le 
(s)

4.1
6.8

6.9
tC

, 2
 st

ag
e (

s)
tF

 (s
)

2.2
3.5

3.3
p0

 qu
eu

e f
re

e %
98

95
95

cM
 ca

pa
cit

y (
ve

h/h
)

88
3

20
4

64
1

Di
re

cti
on

, L
an

e #
EB

 1
EB

 2
EB

 3
W

B 
1

W
B 

2
NB

 1
NB

 2
Vo

lum
e T

ota
l

35
6

35
6

11
25

5
48

3
10

30
Vo

lum
e L

eft
0

0
0

14
0

10
0

Vo
lum

e R
igh

t
0

0
11

0
0

0
30

cS
H

17
00

17
00

17
00

88
3

17
00

20
4

64
1

Vo
lum

e t
o C

ap
ac

ity
0.2

1
0.2

1
0.0

1
0.0

2
0.2

8
0.0

5
0.0

5
Qu

eu
e L

en
gth

 95
th 

(m
)

0.0
0.0

0.0
0.4

0.0
1.2

1.2
Co

ntr
ol 

De
lay

 (s
)

0.0
0.0

0.0
0.7

0.0
23

.5
10

.9
La

ne
 LO

S
A

C
B

Ap
pr

oa
ch

 D
ela

y (
s)

0.0
0.2

14
.1

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 

37
.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

<
20

25
 T

ot
al

>
 S

A
T

 P
ea

k 
H

ou
r

2:
 P

ro
po

se
d 

C
om

m
er

ci
al

 S
ite

 D
riv

ew
ay

 &
 E

lg
in

 S
tr

ee
t W

es
t

04
-1

9-
20

20

Pr
op

os
ed

 R
es

ide
nti

al 
an

d C
om

me
rci

al 
De

ve
lop

me
nt,

 G
re

en
ly 

Dr
ive

, C
ob

ou
rg

, 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
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
)

63
2

50
0

67
9

0
44

Fu
tur

e V
olu

me
 (V

eh
/h)

63
2

50
0

67
9

0
44

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)

68
7

54
0

73
8

0
48

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
)

28
8

pX
, p

lat
oo

n u
nb

loc
ke

d
vC

, c
on

flic
tin

g v
olu

me
74

1
10

56
34

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
74

1
10

56
34

4
tC

, s
ing

le 
(s)

4.1
6.8

6.9
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
93

cM
 ca

pa
cit

y (
ve

h/h
)

86
2

22
1

65
2

Di
re

cti
on

, L
an

e #
EB

 1
EB

 2
EB

 3
W

B 
1

W
B 

2
NB

 1
Vo

lum
e T

ota
l

34
4

34
4

54
36

9
36

9
48

Vo
lum

e L
eft

0
0

0
0

0
0

Vo
lum

e R
igh

t
0

0
54

0
0

48
cS

H
17

00
17

00
17

00
17

00
17

00
65

2
Vo

lum
e t

o C
ap

ac
ity

0.2
0

0.2
0

0.0
3

0.2
2

0.2
2

0.0
7

Qu
eu

e L
en

gth
 95

th 
(m

)
0.0

0.0
0.0

0.0
0.0

1.9
Co

ntr
ol 

De
lay

 (s
)

0.0
0.0

0.0
0.0

0.0
11

.0
La

ne
 LO

S
B

Ap
pr

oa
ch

 D
ela

y (
s)

0.0
0.0

11
.0

Ap
pr

oa
ch

 LO
S

B

Int
er

se
cti

on
 S

um
ma

ry
Av

er
ag

e D
ela

y 
0.3

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

<
20

25
 T

ot
al

>
 S

A
T

 P
ea

k 
H

ou
r

3:
 C

an
ad

ia
n 

T
ire

 D
riv

ew
ay

 &
 E

lg
in

 S
tr

ee
t W

es
t

04
-1

9-
20

20

Pr
op

os
ed

 R
es

ide
nti

al 
an

d C
om

me
rci

al 
De

ve
lop

me
nt,

 G
re

en
ly 

Dr
ive

, C
ob

ou
rg

, O
N

Sy
nc

hr
o 1

0 R
ep

or
t

Tr
an

s-P
lan

Pa
ge

 3

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
)

57
8

98
15

3
55

6
12

4
10

5
Fu

tur
e V

olu
me

 (V
eh

/h)
57

8
98

15
3

55
6

12
4

10
5

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)

62
8

10
7

16
6

60
4

13
5

11
4

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
)

19
4

pX
, p

lat
oo

n u
nb

loc
ke

d
vC

, c
on

flic
tin

g v
olu

me
73

5
12

62
31

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
73

5
12

62
31

4
tC

, s
ing

le 
(s)

4.1
6.8

6.9
tC

, 2
 st

ag
e (

s)
tF

 (s
)

2.2
3.5

3.3
p0

 qu
eu

e f
re

e %
81

0
83

cM
 ca

pa
cit

y (
ve

h/h
)

87
9

13
4

68
8

Di
re

cti
on

, L
an

e #
EB

 1
EB

 2
EB

 3
W

B 
1

W
B 

2
W

B 
3

NB
 1

NB
 2

Vo
lum

e T
ota

l
31

4
31

4
10

7
16

6
30

2
30

2
13

5
11

4
Vo

lum
e L

eft
0

0
0

16
6

0
0

13
5

0
Vo

lum
e R

igh
t

0
0

10
7

0
0

0
0

11
4

cS
H

17
00

17
00

17
00

87
9

17
00

17
00

13
4

68
8

Vo
lum

e t
o C

ap
ac

ity
0.1

8
0.1

8
0.0

6
0.1

9
0.1

8
0.1

8
1.0

1
0.1

7
Qu

eu
e L

en
gth

 95
th 

(m
)

0.0
0.0

0.0
5.5

0.0
0.0

57
.6

4.7
Co

ntr
ol 

De
lay

 (s
)

0.0
0.0

0.0
10

.0
0.0

0.0
14

5.2
11

.3
La

ne
 LO

S
B

F
B

Ap
pr

oa
ch

 D
ela

y (
s)

0.0
2.2

83
.9

Ap
pr

oa
ch

 LO
S

F

Int
er

se
cti

on
 S

um
ma

ry
Av

er
ag

e D
ela

y 
12

.9
Int

er
se

cti
on

 C
ap

ac
ity

 U
tili

za
tio

n 
41

.3%
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

<
20

25
 T

ot
al

>
 S

A
T

 P
ea

k 
H

ou
r

4:
 R

og
er

s 
R

oa
d 

&
 E

lg
in

 S
tr

ee
t W

es
t

04
-1

9-
20

20

Pr
op

os
ed

 R
es

ide
nti

al 
an

d C
om

me
rci

al 
De

ve
lop

me
nt,

 G
re

en
ly 

Dr
ive

, C
ob

ou
rg

, O
N

Sy
nc

hr
o 1

0 R
ep

or
t

Tr
an

s-P
lan

Pa
ge

 4

La
ne

 G
ro

up
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 (

vp
h)

56
5

12
2

33
0

58
9

12
3

33
0

Fu
tur

e V
olu

me
 (v

ph
)

56
5

12
2

33
0

58
9

12
3

33
0

Tu
rn

 T
yp

e
NA

Pe
rm

Pe
rm

NA
Pr

ot
Pe

rm
Pr

ote
cte

d P
ha

se
s

2
6

4
Pe

rm
itte

d P
ha

se
s

2
6

4
De

tec
tor

 P
ha

se
2

2
6

6
4

4
Sw

itc
h P

ha
se

Mi
nim

um
 In

itia
l (s

)
20

.0
20

.0
20

.0
20

.0
8.0

8.0
Mi

nim
um

 S
pli

t (
s)

31
.2

31
.2

31
.2

31
.2

14
.5

14
.5

To
tal

 S
pli

t (
s)

45
.0

45
.0

45
.0

45
.0

15
.0

15
.0

To
tal

 S
pli

t (
%

)
75

.0%
75

.0%
75

.0%
75

.0%
25

.0%
25

.0%
Ye

llo
w 

Tim
e (

s)
4.1

4.1
4.1

4.1
4.1

4.1
Al

l-R
ed

 T
im

e (
s)

2.1
2.1

2.1
2.1

2.4
2.4

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)

6.2
6.2

6.2
6.2

6.5
6.5

Le
ad

/La
g

Le
ad

-L
ag

 O
pti

mi
ze

?
Re

ca
ll M

od
e

C-
Ma

x
C-

Ma
x

C-
Ma

x
C-

Ma
x

No
ne

No
ne

Ac
t E

ffc
t G

re
en

 (s
)

39
.0

39
.0

39
.0

39
.0

8.3
8.3

Ac
tua

ted
 g/

C 
Ra

tio
0.6

5
0.6

5
0.6

5
0.6

5
0.1

4
0.1

4
v/c

 R
ati

o
0.2

7
0.1

3
0.7

1
0.2

8
0.5

4
0.7

3
Co

ntr
ol 

De
lay

4.9
1.2

17
.0

4.9
32

.9
16

.1
Qu

eu
e D

ela
y

0.0
0.0

0.0
0.0

0.0
0.0

To
tal

 D
ela

y
4.9

1.2
17

.0
4.9

32
.9

16
.1

LO
S

A
A

B
A

C
B

Ap
pr

oa
ch

 D
ela

y
4.2

9.3
20

.7
Ap

pr
oa

ch
 LO

S
A

A
C

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 60
Ac

tua
ted

 C
yc

le 
Le

ng
th:

 60
Of

fse
t: 0

 (0
%

), 
Re

fer
en

ce
d t

o p
ha

se
 2:

EB
T 

an
d 6

:W
BT

L, 
St

ar
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

0.1
Int

er
se

cti
on

 LO
S:

 B
Int

er
se

cti
on

 C
ap

ac
ity

 U
tili

za
tio

n 6
1.7

%
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: 
    

4: 
Ro

ge
rs 

Ro
ad

 &
 E

lgi
n S

tre
et 

W
es

t



H
C

M
 S

ig
na

liz
ed

 In
te

rs
ec

tio
n 

C
ap

ac
ity

 A
na

ly
si

s
<

20
25

 T
ot

al
>

 S
A

T
 P

ea
k 

H
ou

r
4:

 R
og

er
s 

R
oa

d 
&

 E
lg

in
 S

tr
ee

t W
es

t
04

-1
9-

20
20

Pr
op

os
ed

 R
es

ide
nti

al 
an

d C
om

me
rci

al 
De

ve
lop

me
nt,

 G
re

en
ly 

Dr
ive

, C
ob

ou
rg

, O
N

Sy
nc

hr
o 1

0 R
ep

or
t

Tr
an

s-P
lan

Pa
ge

 5

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 (
vp

h)
56

5
12

2
33

0
58

9
12

3
33

0
Fu

tur
e V

olu
me

 (v
ph

)
56

5
12

2
33

0
58

9
12

3
33

0
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)
6.2

6.2
6.2

6.2
6.5

6.5
La

ne
 U

til.
 F

ac
tor

0.9
5

1.0
0

1.0
0

0.9
5

1.0
0

1.0
0

Fr
pb

, p
ed

/bi
ke

s
1.0

0
0.9

7
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
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

1.0
0

1.0
0

0.9
5

1.0
0

0.9
5

1.0
0

Sa
td.

 F
low

 (p
ro

t)
35

35
15

56
17

80
35

35
17

85
15

97
Flt

 P
er

mi
tte

d
1.0

0
1.0

0
0.4

2
1.0

0
0.9

5
1.0

0
Sa

td.
 F

low
 (p

er
m)

35
35

15
56

78
6

35
35

17
85

15
97

Pe
ak

-h
ou

r f
ac

tor
, P

HF
0.9

2
0.9

2
0.9

2
0.9

2
0.9

2
0.9

2
Ad

j. F
low

 (v
ph

)
61

4
13

3
35

9
64

0
13

4
35

9
RT

OR
 R

ed
uc

tio
n (

vp
h)

0
47

0
0

0
26

8
La

ne
 G

ro
up

 F
low

 (v
ph

)
61

4
86

35
9

64
0

13
4

91
Co

nfl
. P

ed
s. 

(#
/hr

)
5

5
He

av
y V

eh
icl

es
 (%

)
1%

0%
0%

1%
0%

0%
Tu

rn
 T

yp
e

NA
Pe

rm
Pe

rm
NA

Pr
ot

Pe
rm

Pr
ote

cte
d P

ha
se

s
2

6
4

Pe
rm

itte
d P

ha
se

s
2

6
4

Ac
tua

ted
 G

re
en

, G
 (s

)
39

.0
39

.0
39

.0
39

.0
8.3

8.3
Ef

fec
tiv

e G
re

en
, g

 (s
)

39
.0

39
.0

39
.0

39
.0

8.3
8.3

Ac
tua

ted
 g/

C 
Ra

tio
0.6

5
0.6

5
0.6

5
0.6

5
0.1

4
0.1

4
Cl

ea
ra

nc
e T

im
e (

s)
6.2

6.2
6.2

6.2
6.5

6.5
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
)

22
97

10
11

51
0

22
97

24
6

22
0

v/s
 R

ati
o P

ro
t

0.1
7

0.1
8

c0
.08

v/s
 R

ati
o P

er
m

0.0
6

c0
.46

0.0
6

v/c
 R

ati
o

0.2
7

0.0
9

0.7
0

0.2
8

0.5
4

0.4
1

Un
ifo

rm
 D

ela
y, 

d1
4.4

3.9
6.8

4.5
24

.1
23

.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
Inc

re
me

nta
l D

ela
y, 

d2
0.3

0.2
7.9

0.3
2.5

1.3
De

lay
 (s

)
4.7

4.1
14

.7
4.8

26
.5

24
.9

Le
ve

l o
f S

er
vic

e
A

A
B

A
C

C
Ap

pr
oa

ch
 D

ela
y (

s)
4.6

8.3
25

.3
Ap

pr
oa

ch
 LO

S
A

A
C

Int
er

se
cti

on
 S

um
ma

ry
HC

M 
20

00
 C

on
tro

l D
ela

y
10

.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
0.6

7
Ac

tua
ted

 C
yc

le 
Le

ng
th 

(s)
 

60
.0

Su
m 

of 
los

t ti
me

 (s
)

12
.7

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n

61
.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

<
20

25
 T

ot
al

>
 S

A
T

 P
ea

k 
H

ou
r

5:
 G

re
en

ly
 D

riv
e 

&
 C

ar
lis

le
 S

tr
ee

t
04

-1
9-

20
20

Pr
op

os
ed

 R
es

ide
nti

al 
an

d C
om

me
rci

al 
De

ve
lop

me
nt,

 G
re

en
ly 

Dr
ive

, C
ob

ou
rg

, 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 (
ve

h/h
)

13
42

3
7

49
14

1
0

10
16

0
17

Fu
tur

e V
olu

me
 (V

eh
/h)

13
42

3
7

49
14

1
0

10
16

0
17

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
2

0.9
2

0.9
2

0.9
2

0.9
2

0.9
2

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)
14

46
3

8
53

15
1

0
11

17
0

18
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

)
pX

, p
lat

oo
n u

nb
loc

ke
d

vC
, c

on
flic

tin
g v

olu
me

68
49

17
0

16
0

48
16

3
15

4
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

68
49

17
0

16
0

48
16

3
15

4
60

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

10
0

10
0

99
98

10
0

98
cM

 ca
pa

cit
y (

ve
h/h

)
15

33
15

51
77

5
72

6
10

27
78

9
73

1
10

10

Di
re

cti
on

, L
an

e #
EB

 1
W

B 
1

NB
 1

SB
 1

Vo
lum

e T
ota

l
63

76
12

35
Vo

lum
e L

eft
14

8
1

17
Vo

lum
e R

igh
t

3
15

11
18

cS
H

15
33

15
51

10
00

88
9

Vo
lum

e t
o C

ap
ac

ity
0.0

1
0.0

1
0.0

1
0.0

4
Qu

eu
e L

en
gth

 95
th 

(m
)

0.2
0.1

0.3
1.0

Co
ntr

ol 
De

lay
 (s

)
1.7

0.8
8.6

9.2
La

ne
 LO

S
A

A
A

A
Ap

pr
oa

ch
 D

ela
y (

s)
1.7

0.8
8.6

9.2
Ap

pr
oa

ch
 LO

S
A

A

Int
er

se
cti

on
 S

um
ma

ry
Av

er
ag

e D
ela

y 
3.2

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 

18
.8%

IC
U 

Le
ve

l o
f S

er
vic

e 
A

An
aly

sis
 P

er
iod

 (m
in)

15



 

APPENDIX E 
Level of Service Definitions 








	Blank Page
	Blank Page
	Appendix A.pdf
	Cover
	Pages from Appendices
	LEA Elgin & Rogers PM
	LEA Elgin & Rogers SAT

	Appendix B.pdf
	growth
	Wilkins Gate
	Rogers Road

	Appendix C.pdf
	Cover
	dev

	Appendix D.pdf
	Cover
	A9R166oqdw_kyrmlp_1bac

	Appendix E.pdf
	content

	Blank Page



