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1 Introduction 

In 2018, Metrolinx completed the Durham-Scarborough Bus Rapid Transit (DS BRT) Initial 

Business Case. The study recommended a preferred Bus Rapid Transit (BRT) alignment 

between Downtown Oshawa (in Durham Region) and Scarborough Centre (in the City of 

Toronto). The project has now advanced to the Preliminary Design Business Case and 

Environmental Assessment/Transit Project Assessment Process (TPAP) phase in accordance 

with the Metrolinx Business Case Framework for capital investment projects. IBI Group and 

Parsons are managing the project on behalf of Metrolinx.  

The Durham-Scarborough Bus Rapid Transit (DS BRT) project proposes approximately 36 

kilometres of dedicated transit infrastructure, connecting downtown Oshawa, Whitby, Ajax, 

Pickering and Scarborough. This project builds on the existing PULSE service and will provide 

more dedicated transit infrastructure along Highway 2 and Ellesmere Road to connect to 

Scarborough Centre. The corridor has varied traffic, land use conditions and constraints. With 

rapid growth in the past decade, and an expectation for this growth to continue into the future, 

travel demand along the corridor will continue to increase and higher capacity transit will be 

needed to link communities and employment on both sides of the Toronto-Durham boundary.  

Transit infrastructure will include a range of design solutions across the various segments of the 

corridor. The preliminary design concept includes segments with buses operating with transit 

priority measures, and segments with dedicated curbside or centre-median transit lanes. The 

design concept varies by segment based on available space, travel demand, and land use 

context.  

1.1 Purpose 

The IBC identified the BRT alignment along the corridor. Further refinement and evaluation is 

required to develop the preliminary design, particularly along segments with limited right-of-way. 

The IBC also identified the potential need for transit priority measures such as signal priority and 

intersection queue jump lanes, which requires an analysis of the benefits and impacts. Given 

these considerations, the purpose of the traffic and transportation analysis work is as follows: 

• Traffic analysis of design options, providing input into the selection and refinement 

of a preferred design; 

• Development of traffic operations impacts of the BRT preferred design and 

mitigation measures (e.g. signal changes, turning lanes at intersections); and, 

• To provide input into implementation phasing. 

1.2 Study Area 

The study area for this report is shown in Exhibit 1.1. The corridor extends approximately 36 

kilometres from Scarborough Centre (west limit) to Simcoe Street in Downtown Oshawa (east 

limit). Due to the length and varied nature of the study area, the corridor was divided into 

segments according to municipal boundaries, natural features, and changing roadway 

characteristics (e.g. cross-section).  

Several ‘pinch point’ segments were defined where available right-of-way is especially 

constrained by adjacent buildings, natural features, or structural elements (e.g. bridge overpass). 

These pinch points include Pickering Village, Downtown Whitby, and Downtown Oshawa, the 

latter of which operates as a one-way couplet.  
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Exhibit 1.1: Study Area and Segment Definition 

 



IBI GROUP & PARSONS REPORT 
Durham-Scarborough Bus Rapid Transit  
Traffic Impact Analysis 

December 23, 2021 3 

1.3 Report Organization 

This report is organized as follows: 

• Section 2 outlines the overall approach taken to analyze traffic conditions using 

Synchro, including how the BRT corridor was divided for modelling purposes, data 

collection, measures of effectiveness, and model calibration. 

• Section 3 provides a summary of the current road and transit networks near the 

BRT corridor, as well as describes existing traffic operations.  

• Section 4 describes the approach taken to develop the future scenario traffic 

models, including travel demand forecasting, traffic growth projections, modelling 

transit signal priority, and other design considerations. 

• Section 5 summarizes other major road and transit network changes not including 

the DS BRT, background traffic growth estimates, and describes anticipated future 

traffic operations under a ‘status quo’ (no BRT) scenario.  

• Section 6 outlines the proposed BRT configuration along each corridor segment 

and the impacts to the general traffic lanes and traffic volumes, as well as describes 

anticipated future traffic operations with implementation of the DS BRT.  

• Section 7 describes considerations relating to phasing of DS BRT implementation, 

including future traffic operations under an interim horizon year.  

• Section 8 provides a summary of recommendations and findings.  
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2 Analysis Approach 

2.1 Segment Definition 

The study area and the corridor segments for the Transportation and Traffic Impact Analysis 

scope of work are outlined below and illustrated in Exhibit 1.1. Due to the length and the varied 

nature of the study area, the corridor was divided into ten segments based on municipal and 

natural boundaries, changes in roadway characteristics (e.g. cross-section), and based on 

identification of ‘pinch point’ segments.  

City of Toronto: 

1. Ellesmere Road from McCowan Road to west of Morningside Avenue; 

2. Ellesmere Road at Morningside Avenue to west of Kingston Road at Altona Road; 

Region of Durham: 

3. Kingston Road from Altona Road to west of Elizabeth Street; 

4. Kingston Road from Elizabeth Street to Rotherglen Road (‘Pickering Village’); 

5. Kingston Road from east of Rotherglen Road to Lake Ridge Road; 

6. Dundas Street from Lake Ridge Road to west of Frances Street;  

7. Dundas Street at Frances Street to Garden Street (‘Downtown Whitby’); 

8. Dundas Street east of Garden Street to west of Thornton Road; 

9. Bond Street from Thornton Road to Simcoe Street (‘Downtown Oshawa’); and, 

10. King Street from Thornton Road to Simcoe Street (‘Downtown Oshawa’). 

 

The City of Toronto adopts a road classification system to differentiate roadway function and to 

assist in determining appropriate transportation polices and strategies for various road types. 

Five classifications are defined: expressway, major arterial road, minor arterial road, collector 

road and local road. Generally, expressways and major arterials can handle more traffic at 

higher travel speeds but provide limited land access. When moving down the list to local roads, 

intended traffic volumes and traffic speeds decrease but land access priority increases.  

Durham Region employs a classification system for arterial roadways, classifying them as Type 

A, B or C. Type A arterial roads connect with freeways, as well as other arterials. Type A arterial 

roads also have posted speeds of 70 km/h in urban areas and 80 km/h in rural areas. Type B 

arterial roads connect with freeways, arterials, and collectors. They typically have posted speeds 

of 60 km/h in urban areas and 80 km/h in rural areas. Lastly, Type C arterial roads connect with 

other arterials, collectors, and limited local roads, with posted speeds of 50-60 km/h. 

2.2 Data Collection 

Traffic data were collected from City of Toronto and Durham Region in the Fall 2019 and Winter 

2020. Durham Region provided Synchro files containing traffic counts and signal timings. The 

turning movement volumes (counts) embedded were from years 2016 to 2019, and signal 

timings confirmed to be current to 2019. For Toronto, signal timing plans and turning movement 

counts were collected from the City.  

In Fall 2019, initial review of data collected identified gaps in traffic counts consisting of missing 

counts at signalized intersections and aging counts older than 2016. Traffic Survey Analysis Inc. 

was retained to conduct turning movement count surveys during weekday peak periods. Turning 

movement count data is provided in Appendix A. Additional field data collection was scheduled 

for Spring 2020. However, due to COVID-19, all field observations were postponed. 
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2.3 Synchro Analysis  

Traffic operations were analyzed using the Synchro 9 traffic analysis software and following the 

Highway Capacity Manual methodologies. Analysis periods consisted of the weekday morning 

(a.m.) and afternoon (p.m.) peak hours when corridor traffic volumes are highest.  

Performance measures evaluated include overall intersection delays expressed level-of-service 

(LOS), in addition to volume-to-capacity (v/c) ratio and 95th percentile queuing. Level-of-service 

(LOS) is a common measure of performance based on delay and is defined in Exhibit 2.1. In 

addition to reporting on overall intersection LOS, all critical movements are identified consisting 

of individual turning movements with an LOS E or F, or having a v/c ratio above 0.95.  

Exhibit 2.1: Intersection LOS Reference – Control Delay Per Vehicle 

HCM 

LOS 
SIGNALIZED DELAY (S) UNSIGNALIZED DELAY (S) 

A ≤10 ≤10 

B >10 and ≤20 >10 and ≤15 

C >20 and ≤35 >15 and ≤25 

D >35 and ≤55 >25 and ≤35 

E >55 and ≤80 >35 and ≤50 

F >80 >50 

 

Synchro was used as the primary tool for evaluation of traffic operations and input into the 

preliminary design, however additional VISSIM modelling and analysis of the pinch-point 

segments will supplement this Synchro analysis. VISSIM is an advanced micro-simulation 

platform used for detailed traffic analysis and transit interactions, and is better equipped to 

model specific cases such as transit vehicle performance under mixed traffic operation. The 

VISSIM analysis of pinch-point segments will be detailed in a separate technical report.  

2.4 Synchro Calibration 

Traffic volumes were balanced as part of the existing conditions work to reconcile 

inconsistencies in counts between intersections, which may be a result of differing count dates, 

seasonal factors, and other variables. Counts were balanced by adjusting through volume to 

match higher adjacent counts where differences were greater than 10%, and where there was 

not any major trip generator or sinks accounting for the difference. Details on the volume 

balancing difference, including initial and balanced volumes are provided in Appendix B. 

Existing and future Synchro traffic models were calibrated by adjusting certain input parameters, 

while adhering to municipal and regional guidelines and standards. This calibration was done to 

ensure models are reflective of existing or expected conditions, as driver behaviours typically 

change in response to different traffic conditions and congestion.  

As a first step, the following adjustments were made: 

1. Lane Utilization Factor (LUF) – LUF was altered to calibrate through movements. This 

parameter is used to dictate the distribution of traffic across available lanes, with a value 

of ‘1.0’ representing a uniform distribution. In oversaturated conditions, the distribution of 

traffic is more uniform across all lanes where drivers fill any available gaps in traffic.  

Any through movements observed with a v/c ratio greater than 1.0 were calibrated by 

adjusting the LUF for that movement to a value of ‘1.0’. 
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2. Lost Time Adjustment (LTA) – LTA was altered to calibrate left-turn movements. 

Adjusting this parameter to a negative value increases the clearance time available for 

left-turning traffic to clear the intersection during the amber and/or all-red signal phases. 

This allows additional vehicles to make the left-turn at the end of the green-phase, as is 

typically observed in congested conditions. 

Any left-turn movements observed with a v/c ratio greater than 1.0 were calibrated by 

adjusting the LTA for that movement to a value of ‘-1’,’-2’,’-3’ seconds (until v/c is equal 

to or less than 1.0, up to a maximum reduction of 3 seconds). 

If a v/c ratio above 1.0 persisted after the two adjustments above, a further adjustment was 

made to saturation flow rate, as outlined below: 

3. Saturation Flow Rate (SFR) – SFR is equivalent hourly flow rate at which previously 

queued vehicles would be able to travel through an intersection under ideal conditions 

and with the green phase available at all times. Increasing SFR allows for more traffic 

volume through the intersection for that particular movement or lane group. With the 

default SFR as 1900 vehicle per hour per lane (vphpl), any movements still observed 

with a v/c higher than 1.0 were increased until v/c is equal to or less than 1.0. Adjusted 

SFR values do not exceed the maximum limits listed in the City of Toronto Guidelines 

for Using Synchro 9. 

Any movements that still have a v/c ratio above 1.0 after these adjustments are identified in this 

report, with commentary/justification provided. Further details on the calibration process, 

commentary/justification, and the identified calibrated movements are provided in Appendix C. 
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3 Existing Conditions 

3.1 Ellesmere Road from McCowan Road to west of Morningside 
Avenue (Segment 1) 

3.1.1 Road Network 

The following provides a summary of Ellesmere Road and its cross roads for this segment: 

Ellesmere Road within this segment is classified as a major arterial road by the Road 

Classification of City Streets within the City of Toronto. In this segment, Ellesmere Road has a 

four-lane cross section with turning lanes at major intersections. The segment starts at 

McCowan Road and extends to just west of Morningside Avenue. Land uses primarily consist of 

commercial, employment and institutional uses, with pockets of residential areas within the 

eastern portion. In this segment, Ellesmere Road has a posted speed limit of 60 km/h.  

McCowan Road is a major north-south arterial. Within the study area, McCowan Road has a 

posted speed limit of 50 km/h.  

Parkington Crescent is classified as a collector by the Road Classification of City Streets in the 

jurisdiction of the City of Toronto. It serves local residential areas with a posted speed limit of 40 

km/h.  

Bellamy Road is a north-south minor arterial road serving institutional land uses north of 

Ellesmere Road, and local residential areas south of Ellesmere Road. Bellamy Road has a 

posted speed limit of 50 km/h.  

Dolly Varden Boulevard is classified as a collector in the City of Toronto and borders 

Confederation Park south of Ellesmere Road. The posted speed limit of Dolly Varden Boulevard 

is 40 km/h.  

Markham Road is a major north-south arterial in the City of Toronto mostly serving commercial 

uses. Markham Road has a posted speed limit of 50 km/h.  

Gander Drive is a north-south local collector serving local residential areas.    

Scarborough Golf Club Road is classified as a minor north-south arterial road connecting 

Ellesmere Road to Kingston Road. The posted speed limit is 50 km/h. 

Orton Park Road is classified as a minor north-south arterial road primarily providing access to 

local residential streets. The posted speed limit is 50 km/h.  

Neilson Road is classified as minor north-south arterial road serving residential and institutional 

areas. The Scarborough Health Network – Centenary Hospital is located at the south-west 

corner of the Neilson Road-Ellesmere Road intersection within this segment. North of Ellesmere 

Road, Neilson Road has four lanes (two per direction) with a median turning lane. South of 

Ellesmere Road, Neilson Road has one lane per direction, providing access to hospital. Neilson 

Road has a posted speed limit of 50 km/h. 

3.1.2 Current Transit Service 

The following section provides an overview of the transit services along the corridor: 

McCowan Station is a combined station operating in the City of Toronto. The terminal serves 

Line 3 – Scarborough Rapid Transit, in addition to a number of bus services. McCowan Station 

is located on McCowan Road approximately 350 meters north of Ellesmere Road. 
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Scarborough Centre Station is just west of the study segment, also serving Line 3 – 

Scarborough Rapid Transit and bus services to and from the Scarborough Town Centre 

shopping mall. 

GO Transit Bus Route 

• Route 51/51A/51B directly connects the Highway 407 bus terminal in Vaughan to 

Pickering GO with stops at Richmond Hill Centre, Scarborough Centre Bus 

Terminal, Centennial College, and the University of Toronto, Scarborough. In this 

segment, Route 51 has one stop at Scarborough Centre Bus Terminal, which is 

near Ellesmere Road at McCowan Road. The route operates Monday through 

Friday with 30-minute headways in the a.m. peak period and operates alongside 

routes 51A and 51B in the p.m. peak period.  

Toronto Transit Commission operates subway and several bus services in proximity to the 

Ellesmere Road corridor within this segment. Those routes are listed below:  

• Line 3 Scarborough Rapid Transit operates near this segment with McCowan 

Station serving as its eastern terminal station heading westbound to Kennedy 

Station servicing 4 stops in between, including the Scarborough Centre Station. 

Line 3 operates at 5-minute headways during peak periods and 7-minute headways 

during off peak hours. 

• Route 133 Neilson has 5 stops in the western portion of study area starting at 

Scarborough Centre Station and ending at Neilson Road. Route 133 runs every 11 

minutes during the a.m. and off peak periods (on average 5 buses per hour) and 

every 7-8 minutes during the p.m. peak period (on average 8 buses per hour). 

• Route 38A/38B Highland Creek runs eastbound along Ellesmere Road starting at 

Scarborough Centre Station and ending at Military Trail. Along this 5.3 km stretch of 

Ellesmere Road, Route 38 has 9 stops within this segment, and 2 stops in the 

following segment. Route 38 Highland Creek has an average headway of 6 minutes 

in the a.m. and p.m. peak hours (10 buses per hour), and 10 minutes in the off peak 

period (6 buses per hour). 

• Route 95 York Mills serves the entire segment along the Ellesmere Road corridor 

making stops at all 9 signalized intersections. Route 95 begins at York Mills Station 

and continues along Ellesmere Road starting at Victoria Park Avenue and ending at 

the Ellesmere Road/Kingston Avenue bus loop. In the study area, Route 95 York 

Mills has an average headway of 10 minutes in both the a.m. and p.m. peak hours. 

• Route 995 York Mills Express follows Route 95 closely, but operates express 

service west of Markham Road, whereas east of Markham Road all stops are 

serviced. Route 995 runs less frequently, with an average headway of 10 minutes in 

the a.m. and p.m. peak hours, and 15 minutes in the off peak period. 
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Exhibit 3.1: Existing TTC Service – Segment 1 

 

Source: TTC website, effective February 2020 

3.1.3 Traffic Operations 

Traffic operations were analyzed at the study intersections to determine existing levels-of-

service during weekday a.m. and p.m. peak hours. The results of the intersection capacity 

analysis are summarized below in Exhibit 3.2 and Exhibit 3.3, while queues exceeding available 

storage are summarized in Exhibit 3.4 and Exhibit 3.5. Detailed existing conditions synchro 

outputs are provided in Appendix D of this report. Traffic operations for trucks along Ellesmere 

Road and Progress Avenue were studied as documented in Appendix B4 of the Environmental 

Project Report.  

Ellesmere Road and McCowan Road 

• In the a.m. peak hour, the eastbound left movement is operating near capacity with 

a LOS of F and a v/c ratio of 0.98. The high left-turn volume is limited by the higher 

westbound through volume. The northbound left movement operates at a LOS E, 

as green time for this approach is limited and operates without a protected phase. 

The 95th percentile queues for this movement is expected to extend past existing 

storage and potentially spill into the through lane. 

• In the p.m. peak hour, the eastbound left and through phases bother operate at 

LOS E with v/c ratios of 0.88, and 0.99 respectively. The northbound left movement 

operates at LOS E and can be attributed to the lack of a protected phase and heavy 

southbound through volume. Finally, the southbound left movements operate at 

LOS D, and the queues exceed the given storage length. 

Ellesmere Road and Parkington Crescent 

• In the a.m. peak hour, the northbound through movement operates at a LOS E. 

Since this approach only serves 38 vehicles per hour, a LOS of E is the result of 

minimal green time for this minor approach.  

Ellesmere Road and Bellamy Road 

• In both the a.m. and p.m. peak hours, the northbound left and southbound left 

movements operate at LOS E. The left-turn movement is not protected, and few 

gaps exist for turns due to the relatively high northbound and southbound through 

movements. As a result, 95th percentile queues for these movements exceed 

available storage. 
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Ellesmere Road and Markham Road 

• In the p.m. peak hour, the westbound left movement operates at LOS E because 

the movement has no protected phase, and a large eastbound through volume 

results in few gaps to complete the turn. The southbound left movement also 

operates near capacity at LOS E with significant delays and queues. There is 

insufficient storage for right-turning traffic for the westbound and southbound 

approaches. 

Exhibit 3.2: Existing (2019) Traffic Conditions – Segment 1, AM Peak Hour 

Intersections 
Overall Intersection 

LOS (v/c) 
Critical Movements  

(LOS) [v/c] 

Ellesmere Road & McCowan Road D (0.98) 
EBL (F) [0.98] 
NBL (E) [0.69] 

Ellesmere Road & Grangeway Avenue A (0.45) - 

Ellesmere Road & Parkington Crescent A (0.43) NBT (E) [0.34] 

Ellesmere Road & Bellamy Road C (0.69) 
NBL (E) [0.69] 
SBL (E) [0.68] 

Ellesmere Road & Dolly Varden Boulevard A (0.64) - 

Ellesmere Road & Markham Road C (0.80) - 

Ellesmere Road & Gander Drive/Dormington Drive B (0.78) - 

Ellesmere Road & Helicon Gate/Scarborough Golf Club Road B (0.78) - 

Ellesmere Road & Military Trail/Orton Park Road B (0.64) - 

Ellesmere Road & Neilson Road C (0.81) - 

 

Exhibit 3.3: Existing (2019) Traffic Conditions – Segment 1, PM Peak Hour 

Intersections 
Overall Intersection 

LOS (v/c) 
Critical Movements  

(LOS) [v/c] 

Ellesmere Road & McCowan Road D (0.99) 

EBL (E) [0.88] 
EBT (E) [0.99] 
NBL (E) [0.64] 
SBL (D) [0.90] 

Ellesmere Road & Grangeway Avenue A (0.52) - 

Ellesmere Road & Parkington Crescent A (0.44) - 

Ellesmere Road & Bellamy Road C (0.74) 
NBL (E) [0.74] 
SBL (E) [0.71] 

Ellesmere Road & Dolly Varden Boulevard A (0.52) - 

Ellesmere Road & Markham Road C (0.91) 
WBL (E) [0.68] 
SBL (E) [0.91] 

Ellesmere Road & Gander Drive/Dormington Drive A (0.43) - 

Ellesmere Road & Helicon Gate/Scarborough Golf Club Road B (0.77) - 

Ellesmere Road & Military Trail/Orton Park Road B (0.69) - 

Ellesmere Road & Neilson Road C (0.81) - 
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Exhibit 3.4: Existing (2019) Queues Exceeding Available Storage – Segment 1, AM Peak Hour 

Intersections  Mvmt 
95th Percentile 

Queues (m) 
Storage 

Capacity (m) 

Ellesmere Road & McCowan Road NBL 49 48 

Ellesmere Road & Bellamy Road 

NBL 65 40 

    

    

Ellesmere Road & Markham Road 
WBR 49 20 

SBR 51 47 

Ellesmere Road & Helicon Gate/Scarborough Golf Club Road 
WBL 89 36 

    

Ellesmere Road & Military Trail/Orton Park Road NBL 41 11 

Ellesmere Road & Neilson Road 
EBL 87 41 
WBL 49 45 

 

 

Exhibit 3.5: Existing (2019) Queues Exceeding Available Storage – Segment 1, PM Peak Hour 

Intersections  Mvmt 
95th Percentile 

Queues (m) 
Storage 

Capacity (m) 

Ellesmere Road & McCowan Road SBL 93 68 

Ellesmere Road & Bellamy Road 

WBL 29 24 

NBL 55 40 

SBL 58 50 

Ellesmere Road & Markham Road 
WBR 42 20 

SBR 84 47 

Ellesmere Road & Helicon Gate/Scarborough Golf Club Road 
EBR 39 27 

NBL 71 65 

Ellesmere Road & Military Trail/Orton Park Road NBL 32 11 

Ellesmere Road & Neilson Road 
EBL 64 41 
NBL 35 27 

 

3.1.1 Segment 1 Summary 

Under existing traffic conditions, all intersections in this segment operate at LOS D or better. 

However, there are several critical movements in both the a.m. and p.m. peak hours, particularly 

the eastbound left-turn and eastbound through movements at Ellesmere Road and McCowan 

Road, which operate at or just under capacity.  

The traffic volumes indicate that traffic is generally distributed heavier to the west in the a.m. 

peak hour and east in the p.m. peak hour. This is likely attributed to commuting behaviour. 

This analysis of existing conditions forms the benchmark comparison for future scenarios. 

Appendix C includes additional commentary and justification for intersections that have 

movements operating past capacity. 
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3.2 Ellesmere Road from Morningside Avenue to west of Kingston 
Road at Altona Road (Segment 2) 

3.2.1 Road Network 

The following provides a summary of Ellesmere Road and its cross roads for this segment: 

Ellesmere Road within this segment is classified as a minor arterial according to the Road 

Classification of City Streets in Toronto. It has a four-lane cross section west of Meadowvale 

Road with turning lanes at major intersection. East of Meadowvale Road, Ellesmere Road 

narrows and has a two-lane cross section with turning lanes. The segment serves primarily 

residential areas with some institutional uses such as schools, community parks, and a fire 

station. Ellesmere Road is an east-west thoroughfare, but curves to become a north-south street 

to connect with Kingston Road at its eastern terminus. Residential traffic primarily merges onto 

Kingston Road from Ellesmere Road. The posted speed limit along this segment of Ellesmere 

Road is 50 km/h. 

Kingston Road from Highway 401 to the City of Toronto eastern boundary is classified as a 

major arterial road. The segment begins at the Kingston Road/Ellesmere Road intersection and 

extends just west of the Kingston Road/Altona Road intersection. Kingston Road serves a 

variety of commercial properties and draws traffic from the Highway 401 interchange. The 

posted speed limit along Kingston Road is 60 km/h.  

Morningside Avenue within this segment is classified as a major north-south arterial road by 

the Road Classification of City Streets within the City of Toronto. Within this segment, 

Morningside Avenue serves several commercial properties, green space, and major institutional 

buildings. Most notably, the University of Toronto’s Scarborough Campus (UTSC) and 

Centennial College’s Morningside Campus are located within this segment. The Morningside 

Park is also located at the south-west corner of Ellesmere Road and Morningside Avenue. The 

posted speed limit on Morningside Avenue is 50 km/h. 

Military Trail is considered a minor arterial north of Ellesmere Road, and a collector of 

Ellesmere Road. UTSC is located just west of Military Trail. The road runs diagonally north-west 

to south-east, and has a posted speed limit of 40 km/h. 

Conlins Road is a north-south collector serving primarily residential areas. Within this study 

area, Conlins Road has a posted speed limit of 40 km/h. 

Morrish Road is classified as a north-south collector serving residential areas. North of 

Ellesmere Road, the posted speed limit of Morrish Road is 40 km/h.  

Meadowvale Road is classified as a minor arterial north of Ellesmere Road, and a collector 

south of Ellesmere Road. Within this segment, Meadowvale Road serves primarily residential 

land uses and has a posted speed limit of 50 km/h.  

Rylander Boulevard is classified as a collector serving primarily commercial land uses. With no 

available signage, the posted speed limit is assumed to be 40 km/h. 

Sheppard Avenue within this study area is considered an east-west minor arterial road that 

ends at Kingston Road. Sheppard Avenue has a posted speed limit of 60 km/h. 

Port Union Road is classified as a minor north-south arterial in the City of Toronto. Within this 

segment, Port Union Road provides access to Highway 401 and to a carpool lot owned by the 

Ministry of Transportation, Ontario. The posted speed limit of Port Union Road is 60 km/h. 
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3.2.2 Current Transit Service 

The following section provides an overview of the transit services along the corridor: 

GO Transit Bus Route 

• Route 51/51A/51B directly connects the Highway 407 bus terminal in Vaughan to 

Pickering GO, with stops at Richmond Hill Centre, Scarborough Centre Bus 

Terminal, Centennial College, and UTSC. In this segment, Route 51 has one stop 

at UTSC. The route operates Monday through Friday with 30-minute headways in 

the a.m. peak period and operates alongside routes 51A and 51B in the p.m. peak 

period.    

• Route 92/92A Oshawa/Yorkdale connects Yorkdale Bus Terminal and Oshawa 

Bus Terminal, including stops at Scarborough Centre, Pickering Town Centre, 

Downtown Ajax, and Downtown Whitby. In this segment, Route 92 has one stop at 

Kingston Road at Sheppard Avenue. The route operates 7 days/week, with up to 

10-minute headways in peak periods in areas with 92A service and 30-minute to 1-

hour headways during off-peak periods  

Toronto Transit Commission operates subway and several bus services in proximity to the 

Ellesmere Road corridor within this segment. Those routes are listed below:  

• Route 116/116A/116C Morningside has two stops in this segment. Route 116 

runs approximately every 5 minutes during a.m. and p.m. peak periods (10 buses 

per hour) and about every 12 minutes during the off peak periods. 

• Route 38A/38B Highland Creek continues eastward from segment one and ends 

at the Rouge Hill GO Station along the southeastern boundary of the City of 

Toronto. It serves two stops located in the second segment and has an average 

headway of 6 minutes in the a.m. and p.m. peak hours (10 buses per hour), and 10 

minutes in the off peak period (6 buses per hour). 

• Route 95 York Mills serves most of the second segment along the Ellesmere Road 

corridor. Route 95 begins at York Mills Station and continues along Ellesmere Road 

starting at Victoria Park Avenue and ending at the Ellesmere Road/Kingston 

Avenue bus loop. In the study area, Route 95 York Mills has an average headway 

of 10 minutes in both the a.m. and p.m. peak hours. 

• Route 995 York Mills Express has two stops in this segment. Route 995 has an 

average headway of 10 minutes in the a.m. and p.m. peak hours, and 15 minutes in 

the off peak period.  

Durham Region Transit operates a single route along this segment:   

• Route 103 Glenanna operates along the eastern portion of this segment, on 

Kingston Road until Altona Road. The route has a headway of 30 minutes in both 

peak and off peak periods.  

900 PULSE  

• Durham Region Transit (DRT) 900 PULSE route currently operates along 

Ellesmere Road starting at the UTSC campus (i.e. Military Trail) and ending in 

Downtown Oshawa. In the study area, PULSE 900 has three stops: Ellesmere 

Road at Military Trail, Ellesmere Road at Meadowvale Road, and Kingston Road at 

Port Union Road. PULSE 900 runs every 10 mins during peak hours and every 20 

to 30 mins in off-peak hours.  
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Exhibit 3.6: Existing TTC Service – Segment 2 

 

Source: TTC website, effective February 2020 

3.2.3 Traffic Operations 

Traffic operations were analyzed at the study intersections to determine existing levels-of-

service during weekday a.m. and p.m. peak hours. The results of the intersection capacity 

analysis are summarized below in Exhibit 3.7 and Exhibit 3.8, while queues exceeding available 

storage are summarized in Exhibit 3.9 and Exhibit 3.10. Detailed existing conditions synchro 

outputs are provided in Appendix D.  

Ellesmere Road and Morningside Avenue 

• In the a.m. peak hour, the eastbound left movement operates at a LOS E. In spite 

of relatively high turning volume, the eastbound left movement is permeated, 

operating without a protected phase. 

• In the p.m. peak hour, the southbound through movement is approaching capacity 

with a v/c ratio of 0.89. Since the northbound left movement has a protected phase, 

existing signal timing limits the amount of green time for southbound through 

vehicles. 

Kingston Road and Highway 401 Eastbound off-ramp 

• In the p.m. peak hour, the southbound left and through movements are operating 

near capacity with v/c ratios of 0.95 and 0.91, respectively. The southbound 

movements have a combined volume of approximately 1500 vehicles per hour. The 

westbound left movement also operates at LOS F with a v/c ratio of 0.99 because it 

operates without a protected phase. Moreover, with the majority of time dedicated 

to the heavy southbound movements, the relatively small cycle length of 70 

seconds leaves little green time for the east and west movements.   

Kingston Road and Rylander Boulevard 

• In the p.m. peak hour, the northbound through movement operates at a LOS E, 

however this approach only serves 8 vehicles per hour.  
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Kingston Road and Sheppard Avenue/Port Union Road 

• In the a.m. peak hour, the westbound left movement operates at LOS E and v/c 

ratio of 0.83. This movement operates under a protected phase with two dedicated 

lanes; however, the movement serves 425 vehicles. The high volume is anticipated 

to be the result of the Highway 401 westbound on-ramp located on Port Union 

Road immediately downstream of Kingston Road.  

• In the p.m. peak hour, the westbound left movement operates at LOS F and v/c of 

0.97, while the eastbound right movement operates at LOS E and v/c of 0.99. 

Queues for both movements are expected to exceed storage capacity, especially 

the eastbound right-turn movement. Both approaches operate at capacity due to 

the high hourly volume at both movements. Again, the high volume is anticipated to 

be the result of vehicles attempting to access the Highway 401 Westbound On-

ramp. In addition, due to proximity to the interchange, the northbound right-turn lane 

is constrained, where the right-turn queues exceed existing storage. These queues 

will potentially block the through lane and cause poor operation. 

Exhibit 3.7: Existing (2019) Traffic Conditions – Segment 2, AM Peak Hour 

Intersections 
Overall 

Intersection 
LOS (v/c) 

Critical Movements  
(LOS) [v/c] 

Ellesmere Road & Morningside Avenue C (0.76) EBL (E) [0.76] 

Ellesmere Road & Military Trail (east leg) C (0.83) - 

Ellesmere Road & Conlins Road B (0.68) - 

Ellesmere Road & Morrish Road B (0.64) - 

Ellesmere Road & Meadowvale Road B (0.62) - 

Kingston Road & Ellesmere Road A (0.49) - 

Kingston Road & Highway 401 EB Off-Ramp B (0.66) - 

Kingston Road & Rylander Boulevard B (0.63) - 

Kingston Road & Sheppard Avenue/Port Union Road C (0.83) WBL (E) [0.83] 

Kingston Road & Highway 401 WB Off-Ramp B (0.68) - 

 

Exhibit 3.8: Existing (2019) Traffic Conditions – Segment 2, PM Peak Hour 

Intersections 
Overall 

Intersection 
LOS (v/c) 

Critical Movements  
(LOS) [v/c] 

Ellesmere Road & Morningside Avenue C (0.89) SBT (D) [0.89] 

Ellesmere Road & Military Trail (east leg) C (0.65) - 

Ellesmere Road & Conlins Road B (0.30) - 

Ellesmere Road & Morrish Road A (0.54) - 

Ellesmere Road & Meadowvale Road B (0.39) - 

Kingston Road & Ellesmere Road B (0.69) - 

Kingston Road & Highway 401 EB Off-Ramp C (0.99) 
SBL (D) [0.95] 
SBT (C) [0.91] 
WBL (F) [0.99] 

Kingston Road & Rylander Boulevard B (0.73) NBT (E) [0.36] 

Kingston Road & Sheppard Avenue/Port Union Road D (0.99) 
EBR (E) [0.99] 
WBL (F) [0.97] 

Kingston Road & Highway 401 WB Off-Ramp B (0.85) EBT (B) [0.85] 
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Exhibit 3.9: Existing (2019) Queues Exceeding Available Storage – Segment 2, AM Peak Hour 

Intersections Mvmt 
95th Percentile 

Queues (m) 
Storage 

Capacity (m) 

Kingston Road & Highway 401 EB Off-Ramp - - - 

Kingston Road & Sheppard Avenue/Port Union Road - - - 

 

Exhibit 3.10: Existing (2019) Queues Exceeding Available Storage – Segment 2, PM Peak Hour 

Intersections Mvmt 
95th Percentile 

Queues (m) 
Storage 

Capacity (m) 

Kingston Road & Highway 401 EB Off-Ramp SBL 178 118 

Kingston Road & Sheppard Avenue/Port Union Road 

EBR 243 57 
WBL 98 96 
NBR 155 34 
SBL 59 43 

 

3.2.4 Segment 2 Summary 

Under existing traffic conditions, the study intersections in this segment are operating at levels of 

service LOS D or better. For the intersections on Ellesmere Road between Military Trail and 

Kingston Road, there are relatively low volumes, which allows for smooth operations. However, 

there are still several critical movements in both the a.m. and p.m. peak hours, most notably, the 

eastbound right and westbound left movements at Kingston Road and Sheppard Avenue/Port 

Union Road. Moreover, the Highway 401 Eastbound Off-ramp’s heavy southbound volume is 

anticipated to be another congested intersection, although some adjustments to signal timing 

and cycle length may be able to partially address this situation.  

The volumes indicate traffic is generally distributed heavier to the west in the a.m. peak hour and 

east in the p.m. peak hour. This is likely attributed to commuting behaviour. 

This analysis of existing conditions forms the benchmark comparison for future scenarios. 

Appendix C includes additional commentary and justification for intersections that have 

movements operating past capacity. 

3.3 Kingston Road from Altona Road to west of Elizabeth Street 
(Segment 3) 

3.3.1 Road Network 

The following provides a summary of Kingston Road and its cross roads for this segment: 

Kingston Road (Highway 2) is classified as a multi-purpose Type B arterial road. The segment 

starts at Altona Road and ends west of Elizabeth Street, in the City of Pickering. Along this 

segment, Kingston Road has a four-lane cross section with turning lanes at major intersections. 

A centre two-way left-turn lane is also provided at some sections where there are a high number 

of driveways and entrances. Dedicated bus lanes are present south of Steeple Hill to Delta 

Boulevard and from south of Liverpool Road to Glenanna Road. Kingston Road primarily serves 

business, employment and industrial uses. There are also residential properties to the north. In 

this segment, Kingston Road has a posted speed limit of 60 km/h.  

Altona Road (Regional Road 27) is a north-south Type B arterial road. Within the study area, 

Altona Road has a posted speed limit of 60 km/h with a four-lane urban cross-section.  
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Whites Road North (Regional Road 38) is a north-south Type A arterial that primarily serves 

local residential areas. The road connects Steeles Avenue East with Kingston Road West. In this 

segment, Whites Road has a posted speed limit of 50 km/h.  

Liverpool Road (Regional Road 29) is a Type B regional road that extends from Lake Ontario 

to north of Finch Avenue. It has a five-lane cross-section within the study area. The posted 

speed limit near the study corridor is 50 km/h.  

Glenanna Road is a Type C arterial that has a two-lane cross section. This road runs primarily 

east-west; however, it turns south as it approaches the study corridor. Pickering Parkway is the 

south limit. The road section north and west of Kingston Road has an assumed posted speed 

limit of 40 km/h. 

Brock Road (Regional Road 1) is a Type A arterial roadway acting as a major transit spine 

under the jurisdiction of Durham Region. The road generally runs in a north-south direction, with 

six lanes (three per direction). The posted speed limit within the study area is 60 km/h. 

Notion Road is a north-south local road that serves industrial and yard depot areas. Notion 

Road also connects to Pickering Parkway, which is a service road for Highway 401.   

3.3.2 Current Transit Service 

The following section provides an overview of the transit services along the corridor: 

Pickering Station / Pickering Parkway Terminal are separate transit terminals connected via 

a pedestrian bridge in the City of Pickering. The Pickering Station is located along the GO rail 

line and the Pickering Parkway Terminal operates on-road near the pedestrian overpass. It 

provides direct connections to GO Train Lakeshore East, Whitby GO and Oshawa GO. 

Durham Region Transit operates several local bus routes that pass through the study area. 

These routes are listed below: 

• Route 111 East Pickering has 3 stops in the study area. Route 111 runs every 15 

minutes during a.m. and p.m. peak periods (4 buses per hour) and every 30 

minutes during the off peak periods 

• Route 110 Finch West interlines with 900 PULSE along the Kingston Road in 

Pickering from Whites Road to Altona Road. Along this 1.8 km stretch of Kingston 

Road, Route 110 has one stop at Kingston Road.  

• Route 193 serves both east and west Pickering with connections to 900 PULSE. 

Along this 4.3 km stretch of the Kingston Road, Route 193 has 4 stops, 2 of which 

are shared with 900 PULSE stops. Route 193 runs three times per day from 

Pickering Terminal in two-hour headways.  

900 PULSE  

• DRT’s 900 PULSE route operates along the Highway 2 Corridor between 

Downtown Oshawa and UTSC. In this segment, PULSE 900 has 13 stops. PULSE 

900 runs in every 10 mins during peak hours and every 20 to 30 mins in off-peak 

hours. During the weekends, buses run every 15 to 30 mins. 

GO Transit Bus Route 

• Route 92/92A Oshawa/Yorkdale directly connects Yorkdale Bus Terminal and 

Oshawa Bus Terminal, including station stops at Scarborough Centre, Pickering 

Town Centre, Downtown Ajax, and Downtown Whitby. In the study area, Route 92 

has two stops (in one direction), one of which are shared with 900 PULSE. This 

route operates seven days per week, with up to 10-minute headways in peak 
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periods in areas with 92A service and 30-minute to 1-hour headways during off-

peak periods. 

3.3.3 Traffic Operations 

Traffic operations were analyzed at the study intersections to determine existing levels-of-

service during weekday a.m. and p.m. peak hours. The results of the intersection capacity 

analysis are summarized in Exhibit 3.11 and Exhibit 3.12, while queues exceeding available 

storage are summarized in Exhibit 3.13 and Exhibit 3.14. Detailed existing conditions synchro 

outputs are provided in Appendix D.  

Kingston Road & Rougemont Drive 

• In the a.m. peak hour, the northbound left-turn experiences some delays and 

operates at LOS E, with green time prioritized to Kingston Road and no protected 

phase provided. The 95th percentile queues for this movement greatly exceed 

existing storage length.  

• In the p.m. peak hour, the westbound left-turn is shown to be oversaturated with a 

v/c ratio of 1.17 and LOS of F. The left-turn capacity is inhibited by the high 

opposing through demand with limited available gaps.  

Kingston Road and Whites Road 

• In the a.m. peak hour, the southbound through movement is approaching capacity 

and has a v/c ratio of 0.88, as there is heavy demand including traffic accessing 

Highway 401.  

• In the p.m. peak hour, the northbound right-turn movement is oversaturated with a 

v/c ratio of 1.20 and a LOS of F. There is also significant queueing for this 

movement with 95th percentile queues greatly exceeding the available storage 

length, and this poor operation is largely caused by heavy right-turn demands. The 

westbound left-turn is operating at LOS E, as limited gaps exist in the eastbound 

traffic stream to make the turn following the advanced green.  

Kingston Road and Valley Farm Road 

• In the p.m. peak hour, limited green time can be allocated to the minor street 

approaches given the heavy east-west flows, and so the southbound left-turn 

movement experiences delays and operates at LOS of E.  

Kingston Road and Highway 401 Westbound Off-Ramp 

• In the a.m. peak hour, The northbound left-turn is operating at a LOS D, and 95th 

percentile queuing marginally exceed the available storage length. 

• In the p.m. peak hour, there are high eastbound though demands and the 

movement operates at capacity with a v/c ratio of 1.01, with a LOS of just D as 

green time is prioritized towards this movement. The westbound left is also nearing 

capacity with a v/c ratio of 0.93, in part due to limited gaps being available in the 

eastbound traffic stream. Similar to the a.m. peak hour, the northbound left-turn 

operates at LOS D, and 95th percentile queuing marginally exceeds the available 

storage length. 

Kingston Road and Liverpool Road 

• In the p.m. peak hour, there are high eastbound through demands and the 

movement is approaching capacity with a v/c ratio of 0.93 and LOS of E. This heavy 

eastbound volume also contributes to significant delays observed on the westbound 

left-turn movement which operates at LOS F and with a v/c ratio of 0.94. Similarly, 
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heavy southbound demands are causing the northbound left-turn movement to be 

nearing capacity with a v/c ratio of 0.90. 

Kingston Road and Glenanna Road 

• In the p.m. peak hour, the minor approaches take up valuable green time from the 

heavy east-west movements, and so the eastbound through movement is 

oversaturated with a v/c ratio of 1.06. Because of the limited gaps available in this 

eastbound traffic stream, the westbound left-turn movement experiences some 

delays and has a LOS of D.    

Kingston Road and Valley Farm Road 

• In the p.m. peak hour, limited green time can be allocated to the minor street 

approaches given the heavy east-west flows, and so the southbound left-turn 

movement experiences significant delays with a LOS of F.  

Kingston Road and Brock Road 

• In the a.m. peak hour, heavy volumes are observed on the southbound through and 

westbound left-turn movements which include traffic travelling to Highway 401. The 

southbound through is operating at LOS D and with a v/c ratio of 0.98. The 

westbound left is operating at LOS E with a v/c ratio of 0.98.  

• In the p.m. peak hour, the intersection is operating with critical movements on all 

approaches, as there are heavy demands throughout. The westbound left-turn is 

operating poorly with a LOS of F and v/c of 0.94, and its 95th percentile queues 

exceed existing storage space. The eastbound through movement is operating at 

capacity with a v/c ratio of 1.00. The southbound left is operating at capacity with a 

LOS E and v/c ratio of 0.90. The northbound through and right-turn movements are 

both operating at a LOS of D and with v/c ratios of 0.86 and 0.91 respectively, and 

the right-turn queuing occasionally exceeds available storage. 

 
Exhibit 3.11: Existing (2019) Traffic Conditions Summary – Segment 3, AM Peak Hour 

Intersections 
Int  

LOS (v/c) 
Critical Movements  

(LOS)[v/c] 

Kingston Road & Altona Road C (0.77) -  

Kingston Road & Rougemount Drive B (0.53) NBL (E) [0.87] 

Kingston Road & Rosebank Road A (0.35) -  

Kingston Road & Steeple Hill B (0.46) -  

Kingston Road & Whites Road (RR 38) C (0.75) SBT (D) [0.88] 

Kingston Road & Delta Boulevard B (0.56) -  

Kingston Road & Highway 401 WB Off Ramp C (0.88) NBL (D) [0.89] 

Kingston Road & Fairport Road B (0.46) -  

Kingston Road & Dixie Road B (0.39) -  

Kingston Road & Walnut Lane A (0.34) -  

Kingston Road & Liverpool Road (RR 29) C (0.64) -  

Kingston Road & Glenanna Road C (0.42) -  

Kingston Road & Valley Farm Road B (0.40) -  

Kingston Road & Brock Road (RR 1) D (0.82) 
WBL (E) [0.98] 

SBT (D) [0.98] 

Kingston Road & Bainbridge Drive B (0.52) -  

Kingston Road & Notion Road B (0.66) - 
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Exhibit 3.12: Existing (2019) Traffic Conditions Summary – Segment 3, PM Peak Hour 

Intersections 
Int  

LOS (v/c) 
Critical Movements  

(LOS)[v/c] 

Kingston Road & Altona Road B (0.72) - 

Kingston Road & Rougemount Drive B (1.15) WBL (F) [1.17] 

Kingston Road & Rosebank Road A (0.47)  - 

Kingston Road & Steeple Hill B (0.59)  - 

Kingston Road & Whites Road (RR 38) D (0.97) 
WBL (E) [0.84] 

NBR (F) [1.20] 

Kingston Road & Delta Boulevard B (0.79) NBL (E) [0.81] 

Kingston Road & Highway 401 WB Off Ramp D (0.97) 
EBT (D) [1.01] 
WBL (E) [0.93] 
NBL (D) [0.90] 

Kingston Road & Fairport Road B (0.73) SBL (E) [0.86] 

Kingston Road & Dixie Road C (0.75) -  

Kingston Road & Walnut Lane B (0.66) -  

Kingston Road & Liverpool Road (RR 29) D (0.93) 
EBT (D) [0.93] 
WBL (F) [0.94] 
NBL (E) [0.97] 

Kingston Road & Glenanna Road D (0.70) 
NET (E) [1.06] 
SWL (D) [0.87] 

Kingston Road & Valley Farm Road B (0.77) SBL (F) [0.89] 

Kingston Road & Brock Road (RR 1) D (0.96) 

EBL (D) [0.90] 
EBT (D) [1.00] 
WBL (F) [0.94] 
NBT (D) [0.91] 
NBR (D) [0.86] 
SBL (E) [0.90] 

Kingston Road & Bainbridge Drive B (0.68) -  

Kingston Road & Notion Road D (0.96) -  
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Exhibit 3.13: Existing (2019) Queues Exceeding Available Storage – Segment 3, AM Peak Hour 

Intersections Mvmt 
95th Percentile 

Queues (m) 
Storage 

Capacity (m) 

Kingston Road & Altona Road 
NEL 40 18 

SWR 19 16 

Kingston Road & Rougemount Drive 
NBL 100 30 

SBL 22 20 

Kingston Road & Rosebank Road SBL 27 24 

Kingston Road & Steeple Hill SBL 55 15 

Kingston Road & Whites Road - - - 

Kingston Road & Highway 401 WB 
Off Ramp 

WBL 35 30 

 NBL 102 100 

Kingston Road & Delta Boulevard -  -  -  

Kingston Road & Fairport Road SBR 32 20 

Kingston Road & Dixie Road 
SEL 38 15 

NWL 15 9 

Kingston Road & Walnut Lane -  -  -  

Kingston Road & Glenanna Road SBL 32 29 

Kingston Road & Valley Farm Road 
SBL 17 15 

NBL 25 15 

Kingston Road & Brock Road  WBL 118 115 

Kingston Road & Bainbridge Drive NWL 41 15 
Kingston Road & Notion Road - -  -  

 

Exhibit 3.14: Existing (2019) Queues Exceeding Available Storage – Segment 3, PM Peak Hour 

Intersections Mvmt 
95th Percentile 

Queues (m) 
Storage 

Capacity (m) 

Kingston Road & Altona Road 
NEL  28 18 

SWR 18 16 

Kingston Road & Rougemount Drive 
NBL 86 30 

SBL 24 20 

Kingston Road & Rosebank Road  - -  -  

Kingston Road & Steeple Hill SBL 64 15 

Kingston Road & Whites Road 

WBL 60 45 

WBR 78 30 

NBR 171 55 

Kingston Road & Highway 401 WB 
Off Ramp 

WBL 78 30 

NBL 113 100 

Kingston Road & Delta Boulevard NBL 54 28 

Kingston Road & Fairport Road 
WBR 23 20 

SBR 37 20 

Kingston Road & Dixie Road 
SEL 44 15 

NWL 42 9 

Kingston Road & Walnut Lane SBL 15 15 

Kingston Road & Glenanna Road 
SBL 38 29 

SWL 50 40 

Kingston Road & Valley Farm Road 
NBL 16 15 

SBL 40 15 

Kingston Road & Brock Road  NBR 137 85 

Kingston Road & Bainbridge Drive 
WBL 30 30 

NWL 42 15 

Kingston Road & Notion Road WBL 65 60 
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3.3.4 Segment 3 Summary 

Under existing traffic conditions, all study intersections within this segment are operating at 

overall LOS D or better, and most operate with some surplus capacity. The intersections at 

Whites Road, Highway 401 ramp terminal, Liverpool Road, Glenanna Road, and Brock Road do 

operate with multiple critical movements in the p.m. peak hour, and there are select movements 

at some of these intersections that are already at capacity. 

The results indicate that the p.m. peak hour is generally more congested in this segment than 

the a.m. peak hour. It is also observed that there are higher amounts of traffic traveling west 

towards Toronto in the a.m. peak and east out of Toronto in the p.m. peak. Given the proximity 

to Highway 401, there are high turning volumes at arterial roads as the corridor facilitates traffic 

travelling to and from the highway. 

This analysis of existing conditions forms the benchmark comparison for future scenarios. 

Appendix C includes additional commentary and justification for intersections that have 

movements operating past capacity. 

3.4 Kingston Road from Elizabeth Street to Rotherglen Road 
(‘Pickering Village’) (Segment 4) 

3.4.1 Road Network 

The following provides a summary of Kingston Road and its crossroads for this segment:  

Kingston Road (Highway 2) is classified as a multi-purpose Type B arterial road. The segment 

starts from the intersection of Elizabeth Street and ends at to Rotherglen Road South, in the 

Town of Ajax. Along this segment, Kingston Road has a four-lane cross section with turning 

lanes at major intersections. This segment serves residential and mixed use land uses with a 

posted speed limit of 50 km/h. 

Elizabeth Street is a north-south Type C arterial that serves local residential areas with a 

posted speed limit of 40 km/h. 

Church Street North is a north-south Type B arterial road. Church Street functions as the main 

north-south spine through the Village Centre.  

3.4.2 Current Transit Service 

The following section provides an overview of the transit services along the corridor: 

Durham Region Transit - In the study area of “Pickering Village” a section of Kingston Road is 

used by Route 291. Although it does not stop in the study area, Route 291 shares this segment 

of Kingston Road with PULSE 900.  

PULSE 900 runs through the study area. However, there are no stops in this section. 
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Exhibit 3.15: Existing Transit Service Map – Segment 4 

 

Source: DRT routes and transits - effective September 2, 2019 

3.4.3 Traffic Operations 

Traffic operations were analyzed at the study intersections to determine existing levels-of-

service during weekday a.m. and p.m. peak hours. The results of the intersection capacity 

analysis are summarized in Exhibit 3.16 and Exhibit 3.17, while queues exceeding available 

storage are summarized in Exhibit 3.18 and Exhibit 3.19. Detailed existing conditions synchro 

outputs are provided in Appendix D.  

Kingston Road and Church Street  

• In the p.m. peak hour, heavy eastbound demands cause this approach to 

experience significant delays and queuing. The left-turn and shared right/through 

movements operate with a v/c ratio of 0.94 and 0.97 respectively, and left-turn 

queues exceed the available storage capacity. Due to higher northbound through 

demands, the shared movement is also approaching capacity, operating at LOS E 

with v/c ratio of 0.96. 

Kingston Road and Rotherglen Road  

• In the p.m. peak hour, the southbound left-turn experiences some delays due to 

green time being prioritized to the east-west phases. However, significant capacity 

remains. 

Exhibit 3.16: Existing (2019) Traffic Conditions Summary – Segment 4, AM Peak Hour 

Intersections 
Int  

LOS (v/c) 
Critical Movements  

(LOS)[v/c] 

Kingston Road & Elizabeth Street B (0.53) - 

Kingston Road & Church Street C (0.78) - 

Kingston Road & Rotherglen Road B (0.61) SBT (E) [0.83] 
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Exhibit 3.17: Existing (2019) Traffic Conditions Summary – Segment 4, PM Peak Hour 

Intersections 
Int  

LOS (v/c) 
Critical Movements  

(LOS)[v/c] 

Kingston Road & Elizabeth Street A (0.71) - 

Kingston Road & Church Street D (0.98) 
EBL (E) [0.94] 
EBT (D) [0.97] 
NBT (E) [0.96] 

Kingston Road & Rotherglen Road B (0.62) SBL (E) [0.62] 

 

Exhibit 3.18: Existing (2019) Queues Exceeding Available Storage – Segment 4, AM Peak Hour 

Intersections Mvmt 
95th Percentile 

Queues (m) 
Storage 

Capacity (m) 

Kingston Road & Elizabeth Street SER 154 15 

Kingston Road & Church Street SBR 91 40 

Kingston Road & Rotherglen Road SBL 47 20 

 

Exhibit 3.19: Existing (2019) Queues Exceeding Available Storage – Segment 4, PM Peak Hour 

Intersections Mvmt 
95th Percentile 

Queues (m) 
Storage 

Capacity (m) 

Kingston Road & Elizabeth Street -  -  -  

Kingston Road & Church Street EBL 132 60 

Kingston Road & Rotherglen Road SBL 38 20 

 

 

3.4.4 Segment 4 Summary 

Segment 4 is located in Pickering Village and is identified as one of the ‘pinch point’ segments 

along the corridor. Under existing traffic conditions, the three intersections in this segment are 

operating well at LOS C or better, apart from the Church Street intersection in the p.m. peak 

hour when it operates at LOS D with a few movements operating close to capacity. 

Like the other segments, the volumes show that traffic is distributed heavier to the west in the 

a.m. peak hour and east in the p.m. peak hour. This is likely attributed to commuters traveling to 

and from the Toronto area. The creek system west of Elizabeth Street, at the Pickering/Ajax 

boundary, limits the available routes through that area.   

This analysis of existing conditions forms the benchmark comparison for future scenarios. 

Appendix C includes additional commentary and justification for intersections that have 

movements operating past capacity. 

3.5 Kingston Road from east of Rotherglen Road to Lake Ridge 
Road (Segment 5) 

3.5.1 Road Network 

The following provides a summary of Kingston Road and its cross roads for this segment:  

Kingston Road (Highway 2) is classified as a multi-purpose Type B arterial road. The segment 

starts east of the intersection of Rotherglen Road and connects to Lake Ridge Road, located in 

the Town of Ajax. Along this segment, Kingston Road has a four-lane cross section with turning 

lanes at major intersections. Dedicated bus lanes are provided between east of Rotherglen 

Road and the access to Whitetail Centre Plaza. In the urban areas, Kingston Road primarily 



IBI GROUP & PARSONS REPORT 
Durham-Scarborough Bus Rapid Transit  
Traffic Impact Analysis 

December 23, 2021 25 

serves shopping centres. At the east end of the segment, Kingston Road provides connection to 

rural areas and Casino Ajax. The multi-purpose section of the road has a posted speed limit of 

60 km/h.  

Westney Road (Regional Road 31) is a north-south multi-purpose Type B arterial that serves 

local residential areas in the north and commercial areas south of Highway 401. Within the study 

area, Westney Road has a posted speed limit of 60 km/h.  

Salem Road (Regional Road 41) is a north-south multi-purpose Type B arterial that is 

predominantly used for commercial purposes. Near the study corridor, Salem Road has a posted 

speed limit of 60 km/h.  

Audley Road is a north-south arterial road located in east Ajax and is discontinuous between 

Kingston Road and Bayly Street. Between Taunton Road and Kingston Road, Audley Road is 

classified as a Type ‘B’ arterial. To the south, between Bayly Street and the waterfront at Lake 

Ontario, it is a Type C arterial. Audley Road has a posted speed limit of 60 km/h north of 

Kingston Road and 50km/h south of Bayly Street. 

Lake Ridge Road is located in Whitby along the eastern municipal boundary of Ajax and is a 

Type A north-south arterial road. Lake Ridge Road has a posted speed limit of 60 km/h. 

Harwood Avenue is a north-south Type C arterial road. The segment between Taunton Road 

and Woodcock Avenue has a 2-lane cross section and changes to a 4-lane cross-section 

between Woodcock Avenue and Kingston Road. Harwood Avenue has a posted speed limit of 

60 km/h north of Kingston Road and 50km/h south of Bayly Street. 

3.5.2 Current Transit Service 

The following section provides an overview of the transit services along the corridor: 

Durham Region Transit operates two local bus routes through the study area. The two bus 

routes are listed below. 

• 291 Ajax Community has two stops on Kingston Road at Westney Road and 

Harwood Avenue. The 291 operates from Pickering Parkway Terminal, moving east 

along Kingston Road, and north on Church Street to Rossland Road before looping 

back down on Westney Road to Kingston Road. The route continues on Kingston 

Road to Hardwood Avenue making its way south to Lakeridge Health. 

• 219 Ravenscroft operates on a small portion of Kingston Road between 

Rotherglen Road and Westney Road. There is one stop located at Kingston Road 

and Westney Road. The route operates from Ajax Station along Ravenscroft Road 

to Tauton Road, then circles back along Westney Road then to Williamson Drive 

before returning to Ajax Station. 

PULSE 900 has two stops in this segment, they are located on Kingston Road at Westney Road 

and Salem Road. PULSE 900 runs every 10 mins during peak hours and every 20 to 30 mins in 

off-peak hours. On the weekends, the service runs every 15 to 30 mins. 

GO Transit Bus Route 

Route 92/92A Oshawa/Yorkdale directly connects Yorkdale Bus Terminal and Oshawa Bus 

Terminal, including station stops at Scarborough Centre, Pickering Town Centre, Downtown 

Ajax, and Downtown Whitby. In the study area, Route 92 has two stops (in one direction). This 

route operates seven days per week, with up to 10-minute headways in peak periods in areas 

with 92A service, and 30-minute to 1-hour headways during off-peak periods. 
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Exhibit 3.20: Existing Transit Service Map – Segment 6 

 

Source: DRT routes and transits – effective September 2, 2019 

3.5.3 Traffic Operations 

Traffic operations were analyzed at the study intersections to determine existing levels-of-

service during weekday a.m. and p.m. peak hours. The results of the intersection capacity 

analysis are summarized in Exhibit 3.21 and Exhibit 3.22, while queues exceeding available 

storage are summarized in Exhibit 3.23 and Exhibit 3.24. Detailed existing conditions synchro 

outputs are provided in Appendix D.  

Kingston Road and Westney Road 

• In the a.m. peak hour, the westbound left-turn movement carries high demand 

which includes a significant amount of traffic travelling to Highway 401. The 

movement is operating near capacity with a v/c ratio of 0.94.   

• In the p.m. peak hour, the eastbound approach is quite congested. The eastbound 

left-turn and shared through/right movements are both nearing capacity, operating 

with v/c ratios of 0.94 and 0.94 respectively. The opposing westbound left-turn 

movement is also nearing capacity with a v/c ratio of 0.95, as well as an LOS of F.  

Kingston Road and Harwood Avenue 

• In the a.m. peak hour, the westbound left-turn is beginning to approach capacity 

with a v/c ratio of 0.90 and at LOS D. The movement is competing for available 

green time with the opposing eastbound through movement. The southbound 

through movement also experiences some delays though still has some remaining 

capacity. 

• In the p.m. peak hour, this intersection is very congested, particularly on the 

eastbound approach where demand is greatest. The eastbound left-turn is 

operating at capacity with a v/c ratio of 0.99, while the eastbound through 

movement is oversaturated and has a v/c ratio of 1.12 and LOS F. High eastbound 

demands also result in few gaps to make the westbound left-turn, and that 

movement operates at LOS E. Similar occurs with heavy northbound demands 

resulting in LOS D for those movements, while limiting the southbound left-turn 

which operates at LOS E.  
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Kingston Road and Salem Road 

• In the a.m. peak hour, there is heavy southbound through volumes which includes 

traffic accessing Highway 401 to the south. As a result the southbound through 

operates at capacity with a v/c ratio of 0.99, while limiting the opposing northbound 

left-turn which operates with a v/c ratio of 0.90. The westbound left-turn also 

facilitates traffic to Highway 401 and is approaching capacity, having a v/c ratio of 

0.92.  

• In the p.m. peak hour, eastbound and northbound approach volumes are heaviest . 

The eastbound through movement is operating at capacity with a v/c ratio of 1.01. 

The northbound approach carries traffic exiting Highway 401 and both the left-turn 

and right-turn movements are overcapacity, both operating at LOS F and with v/c 

ratios of 1.08 and 1.18 respectively. Northbound right-turn queueing exceeds the 

available storage space, while the northbound through is also approaching capacity 

with a v/c ratio of 0.92. With these heavy eastbound and northbound volumes, the 

conflicting westbound left-turn and southbound left-turn also experience as there 

are limited gaps available. 

Kingston Road and Lake Ridge Road 

• In the a.m. peak hour, heavy westbound demands cause the westbound through 

movement to operate near capacity with a v/c ratio of 0.93, while the westbound left 

is at capacity with a v/c ratio of 1.03. Southbound through demands are also high 

and have reached the single-lane capacity.   

• In the p.m. peak hour, the eastbound and northbound demands are heaviest and 

these approaches become congested. Northbound through demands greatly 

exceed the single-lane capacity, and this movement is operating with a v/c ratio and 

at LOS F. In addition, the northbound right-turn queues will exceed existing 80m 

storage and may block through traffic from proceeding through the intersection. The 

eastbound through movement is operating at capacity with a v/c ratio of 1.03, while 

delays are also experienced by the eastbound left and westbound left movements.  

Exhibit 3.21: Existing (2019) Traffic Operations Summary – Segment 5, AM Peak Hour 

Intersections 
Int LOS (v/c) 

Critical Movements  
(LOS)[v/c] 

Kingston Road & Westney Road (RR31) C (0.78) WBL (D) [0.94] 

Kingston Road & Westney Plaza A (0.50) -  

Kingston Road & Ritchie Avenue C (0.61) NBL (E) [0.81] 

Kingston Road & Harwood Centre Access A (0.44) - 

Kingston Road & Harwood Avenue D (0.81) 
WBL (D) [0.90] 

SBT (D) [0.87] 

Kingston Road & Durham East Centre Access A (0.45) - 

Kingston Road & Costco Entrance A (0.56) - 

Kingston Road & Salem Road (RR 41) D (0.98) 

WBL (D) [0.92] 

NBL (E) [0.90] 

SBT (D) [0.98] 

Kingston Road & Whitetail Centre B (0.51) - 

Kingston Road & Alexander's Crossing A (0.46) - 

Kingston Road & Audley Road B (0.53) - 

Kingston Road / Dundas Street & Lake Ridge Road (RR 23) D (1.00) 

WBL (E) [1.03] 

WBT (D) [0.93] 

SBT (E) [0.98] 
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Exhibit 3.22: Existing (2019) Traffic Operations Summary – Segment 5, PM Peak Hour 

Intersections 
Int LOS (v/c) 

Critical Movements  
(LOS)[v/c] 

Kingston Road & Westney Road (RR31) D (0.86) 
EBL (E) [0.94] 
EBT (D) [0.92] 
WBL (F) [0.95] 

Kingston Road & Westney Plaza B (0.73)  - 

Kingston Road & Ritchie Avenue B (0.65) NBT (E) [0.72] 

Kingston Road & Harwood Centre Access B (0.69)  - 

Kingston Road & Harwood Avenue D (0.96) 

EBL (E) [0.99] 

EBT (F) [1.12] 

WBL (E) [0.83] 

NBL (D) [0.86] 

NBT (D) [0.88] 

SBL (E) [0.85] 

Kingston Road & Durham East Centre Access B (0.67) - 

Kingston Road & Costco Entrance B (0.70) - 

Kingston Road & Salem Road (RR 41) E (1.07) 

EBT (E) [1.01] 

WBL (F) [0.97] 

NBL (F) [1.08] 

NBT (D) [0.92] 

NBR (F) [1.18] 

SBL (E) [0.86] 

Kingston Road & Whitetail Centre B (0.78) NBL (E) [0.71] 

Kingston Road & Alexander's Crossing B (0.70) - 

Kingston Road & Audley Road B (0.74) - 

Kingston Road / Dundas Street & Lake Ridge Road (RR 23) E (1.09) 

EBL (D) [0.94] 
EBT (E) [1.03] 
WBL (D) [0.87] 
NBT (F) [1.23] 

 

 

 

Exhibit 3.23: Existing (2019) Queues Exceeding Available Storage – Segment 5, AM Peak Period 

Intersections Mvmt 
95th Percentile 

Queues (m) 
Storage 

Capacity (m) 

Kingston Road & Westney Plaza SBL 40 25 

Kingston Road & Ritchie Avenue  NBL 40 27 

Kingston Road & Harwood Centre Access SBL 20 15 

Kingston Road & Durham East Centre Access - - - 

Kingston Road & Costco Entrance  NBL 32 30 

Kingston Road & Salem Road (RR 41) - - - 

Kingston Road & Whitetail Centre - - - 

Kingston Road & Audley Road - - - 
Kingston Road / Dundas Street &  
Lake Ridge Road (RR 23) 

WBL 201 160 
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Exhibit 3.24: Existing (2019) Queues Exceeding Available Storage – Segment 5, PM Peak Period 

Intersections Mvmt 
95th Percentile 

Queues (m) 
Storage 

Capacity (m) 

Kingston Road & Westney Plaza SBL 89 25 

Kingston Road & Ritchie Avenue  - - - 

Kingston Road & Harwood Centre Access SBL 59 15 

Kingston Road & Durham East Centre Access NBL 16 15 

Kingston Road & Costco Entrance 

EBR 37 30 

WBR 30 30 

NBL 37 30 

Kingston Road & Salem Road (RR 41) NBR 215 145 

Kingston Road & Whitetail Centre 
NBL 29 15 

SBL 49 45 

Kingston Road & Audley Road SBL 67 50 

Kingston Road / Dundas Street &  
Lake Ridge Road (RR 23) 

NBR 124 32 

 

3.5.4 Segment 5 Summary 

Under existing traffic conditions, most intersections along this segment are operating at overall 

LOS D or better, with exception of the Salem Road and Lake Ridge Road intersections which 

both operate at overall LOS E in the p.m. peak hour. These two intersections contain several 

movements near capacity with little room for additional traffic. The intersections of Harwood 

Avenue, Salem Road and Lake Ridge Road have movements at or past capacity with high 

delays, as high volumes on all four approaches compete for available green time. 

Generally, it is also observed that the p.m. peak hour has more severe congestion and greater 

delay. The volumes indicate that most traffic is headed west and south during the a.m. peak 

hour and the north and east direction during the p.m. peak hour, likely traveling to Toronto or to 

Highway 401. Given the proximity to Highway 401, there are high turning volumes at arterial 

roads as the corridor facilitates traffic travelling to and from the highway. 

This analysis of existing conditions forms the benchmark comparison for future scenarios. 

Appendix C includes additional commentary and justification for intersections that have 

movements operating past capacity. 

3.6 Dundas Street from Lake Ridge Road to east of 
Cochrane/Annes Street (Segment 6) 

3.6.1 Road Network 

The following provides a summary of Dundas Street and its cross roads for this segment:  

Dundas Street is classified as a Type B arterial road. The segment starts east of the 

intersection of Lake Ridge Road at the east end of Ajax to west of Frances Street, in Whitby. 

Along this segment, Dundas Street has a four-lane cross section with additional turning lanes at 

major intersections. Centre two-way left-turn lanes are provided east of Jeffrey Street to the east 

limit of this segment. Dundas Street provides connection to residential areas and Highway 412 

with more mixed use areas nearing Downtown Whitby to the east. The posted speed limit in the 

rural areas near the expressway is 60 km/h. In the urban setting, the posted speed limit is 50 

km/h.  

McQuay Boulevard is north-south collector which serves mainly residential uses. The posted 

speed limit is 40 km/h.   
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Cochrane/Annes Street is north-south Type C arterial which mainly serves residential uses. 

The posted speed limit is 50 km/h. 

3.6.2 Current Transit Service 

The following section provides an overview of the transit services along the corridor: 

Durham Region Transit- Route 312 starts at Oshawa Center terminal and comes back to the 

terminal via Dundas Street. Route 312 services a small segment of the study area and has two 

stops on Dundas Street; one of them is within the study area. The bus runs every 30 mins during 

peak periods and every 60 mins in off-periods.  

Exhibit 3.25: Existing Transit Service Map – Segment 6 

 

Source: DRT routes and transits - effective September 2, 2019 

3.6.3 Traffic Operations 

Traffic operations were analyzed at the study intersections to determine existing levels-of-

service during weekday a.m. and p.m. peak hours. The results of the intersection capacity 

analysis are summarized in Exhibit 3.26 and Exhibit 3.27, queues exceeding available storage 

are summarized in Exhibit 3.28 and Exhibit 3.29. Detailed existing conditions synchro outputs 

are provided in Appendix D.  
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Dundas Street & Halls Road 

• In the a.m. peak hour, the westbound through movement is approaching capacity 

with a v/c ratio of 0.91, though delays are limited as significant green time is 

allocated to the east-west phase.  

• In the p.m. peak hour, the eastbound through movement beginning to approach 

capacity with a v/c ratio of 0.87, though delays remain limited. 

Dundas Street & White Oaks Court 

• In the a.m. peak hour, the eastbound left-turn movement experiences delay due to 

limited green time allocation. The movement operates at LOS E, despite significant 

capacity remaining.   

Dundas Street & McQuay Street / Jeffrey Street 

• In the p.m. peak hour, the eastbound through movement is beginning to approach 

capacity with a v/c ratio of 0.86, and the opposing westbound left-turn movement 

operates at LOS E.  

Dundas Street & Cochrane Street 

• In the a.m. peak hour, the southbound through movement is beginning to approach 

capacity with a v/c ratio of 0.87, and the opposing northbound left-turn movement 

operates at LOS E.  

• In the p.m. peak hour, the eastbound through movement is approaching capacity 

with a v/c ratio of 0.95, though with limited delay. 

Exhibit 3.26: Existing (2019) Traffic Operations Summary – Segment 6 AM Peak Hour 

Intersections 
Int  

LOS (v/c) 
Critical Movements  

(LOS)[v/c] 

Dundas Street & Halls Road C (0.56) WBT (C) [0.91] 

Dundas Street & White Oaks Court A (0.67) EBL (E) [0.79] 

Dundas Street & McQuay Street / Jeffrey Street B (0.73) - 

Dundas Street & Fire Station Access A (0.52) - 

Dundas Street & Cochrane Street C (0.83) 
NBL (E) [0.86] 

SBT (D) [0.87] 

 

Exhibit 3.27: Existing (2019) Traffic Operations Summary – Segment 6 PM Peak Hour 

Intersections 
Int  

LOS (v/c) 
Critical Movements  

(LOS)[v/c] 

Dundas Street & Halls Road B (0.71) EBT (B) [0.87] 

Dundas Street & White Oaks Court A (0.73) -  

Dundas Street & McQuay Street / Jeffrey Street B (0.88) 
EBT (B) [0.86] 

WBL (E) [0.70] 

Dundas Street & Fire Station Access A (0.58) - 

Dundas Street & Cochrane Street C (0.76) EBT (C) [0.95] 
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Exhibit 3.28: Existing (2019) Queues Exceeding Available Storage – Segment 6, AM Peak Period 

Intersections Mvmt 
95th Percentile 

Queues (m) 
Storage 

Capacity (m) 

Dundas Street & McQuay Street / Jeffrey Street 
SBL 38 23 

SBR 54 31 

Dundas Street & Cochrane Street NBL 50 23 

 

 

Exhibit 3.29: Existing (2019) Queues Exceeding Available Storage – Segment 6, PM Peak Period 

Intersections Mvmt 
95th Percentile 

Queues (m) 
Storage 

Capacity (m) 

Dundas Street & McQuay Street / Jeffrey Street 
WBL 25 18 

SBL 52 23 

Dundas Street & Cochrane Street NBL 26 23 

 

3.6.4 Segment 6 Summary 

Under existing traffic conditions, all intersections in this segment are operating well at overall 

LOS C or better during both peak hours. Critical movements in the p.m. peak are eastbound 

through, reflecting the higher eastbound demand in the afternoon rush hour.    

For this Dundas Street segment, the same trend is observed where traffic volumes are 

distributed heavier towards the west and south in the a.m. peak and towards the east and north 

in the p.m. peak. As mentioned previously, this is likely due to commuting trips to/from Toronto 

and Highway 401.  

This analysis of existing conditions forms the benchmark comparison for future scenarios. 

Appendix C includes additional commentary and justification for intersections that have 

movements operating past capacity. 

3.7 Dundas Street from Euclid/Henry Street to east of Garden 
Street (‘Downtown Whitby’) (Segment 7) 

3.7.1 Road Network 

The following provides a summary of Dundas Street and its cross roads for this segment:  

Dundas Street is classified as a Type B arterial road under the jurisdiction of Town of Whitby. 

This segment starts at the intersection of Frances Street and ends at Garden Street, both of 

which are in Whitby. Along this segment, Dundas Street has various cross sections. From 

Frances Street to Euclid Street, Dundas Street has four lanes with auxiliary lanes. From Euclid 

Street to Bryon Street, on-street parking is permitted on the north side only. East of Bryon Street 

to Brock Street, on-street parking is permitted on both sides. From Brock Street to Garden 

Street, Dundas Street reverts back to a four-lane cross section. Where on-street is permitted, 

parking on Dundas Street is prohibited between the hours of 4:30 to 6:00 p.m. For this area, 

Dundas Street serves various land uses (mixed use) with an assumed posted speed limit of 50 

km/h.  

Brock Street is a Type B arterial which connects Downtown Brooklin with Downtown Whitby 

and the Whitby GO Station in the south.  

Garden Street is a north/south Type C arterial although it functions in practise, similar to a Type 

B Road. It has a posted speed limit of 50 km/h.  
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3.7.2 Current Transit Service 

The following section provides an overview of the transit services along the corridor: 

Durham Regional Transit in the study area Route 312 Westbound travels on Dundas Street 

and has one stop in the segment  

PULSE 900 has one stop at the intersection of Dundas Road and Brock Road. PULSE 900 runs 

in every 10 mins during peak hours and in every 20 to 30 mins in off-peak hours. During the 

weekends, the transit service runs every 15 to 30 mins. 

Exhibit 3.30: Existing Transit Service Map – Segment 7 

 

Source: DRT routes and transits - effective September 2, 2019 

3.7.3 Traffic Operations 

Traffic operations were analyzed at the study intersections to determine existing levels-of-

service during weekday a.m. and p.m. peak hours. The results of the intersection capacity 

analysis are summarized in Exhibit 3.31 and Exhibit 3.32, while queues exceeding available 

storage are summarized in Exhibit 3.33 and Exhibit 3.34. Detailed existing conditions synchro 

outputs are provided in Appendix D.  

Dundas Street & Brock Street 

• Eastbound and westbound left-turns are currently prohibited at this intersection. 

• In the a.m. peak hour when westbound volumes are highest, the westbound 

through movement exceeds the existing single-lane capacity and operates with a 

v/c ratio of 1.08 and at LOS F. Green time allocation is divided between the east-

west phase and the north-south phase.   

• In the p.m. peak hour, eastbound volumes are highest and this volume is 

approaching capacity with a v/c ratio of 0.92. Unlike the westbound direction, two 

PULSE 900 

ROUTE 312 
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eastbound through lanes are provided and allow this movement to operate with little 

delay.  

Dundas Street & Garden Street 

• In the a.m. peak hour, the westbound through movement is beginning to approach 

capacity with a v/c ratio of 0.88. 

• In the p.m. peak hour, the westbound through lane remains critical and near 

capacity with a v/c ratio of 0.95. The southbound left-turn operates near capacity 

with a v/c ratio of 0.96.  

Exhibit 3.31: Existing (2019) Traffic Operations Summary – Segment 7 AM Peak Hour 

Intersections 
Int  

LOS (v/c) 
Critical Movements  

(LOS)[v/c] 

Dundas Street & Euclid Street / Henry Street (RR 45) B (0.53) - 

Dundas Street & Brock Street D (0.97) WBT (F) [1.08] 

Dundas Street & Hickory Street A (0.51) - 

Dundas Street & Garden Street C (0.82) WBT (C) [0.88] 

 

Exhibit 3.32: Existing (2019) Traffic Operations Summary – Segment 7 PM Peak Hour 

Intersections 
Int  

LOS (v/c) 
Critical Movements  

(LOS)[v/c] 

Dundas Street & Euclid Street / Henry Street (RR 45) B (0.79) - 

Dundas Street & Brock Street C (0.92) EBT (B) [0.91] 

Dundas Street & Hickory Street A (0.71) - 

Dundas Street & Garden Street D (0.90) 
WBT (D) [0.95] 

SBL (E) [0.96] 

 

Exhibit 3.33: Existing (2019) Queues Exceeding Available Storage – Segment 7, AM Peak Hour 

Intersections Mvmt 
95th Percentile 

Queues (m) 
Storage 

Capacity (m) 

Dundas Street & Garden Street EBL 27 17 

 

Exhibit 3.34: Existing (2019) Queues Exceeding Available Storage – Segment 7, PM Peak Hour 

Intersections Mvmt 
95th Percentile 

Queues (m) 
Storage 

Capacity (m) 

Dundas Street & Garden Street EBL 44 17 

 

3.7.4 Segment 7 Summary 

Segment 7 is located in Downtown Whitby and is identified as one of the ‘pinch point’ segments 

along the corridor. Under existing traffic conditions, all intersections in this segment are 

operating at overall LOS D or better. The eastbound and westbound through movements are 

approaching capacity at certain times. The westbound through at Brock Street in the a.m. peak 

hour is operating over capacity.  

This analysis of existing conditions forms the benchmark comparison for future scenarios. 

Appendix C includes additional commentary and justification for intersections that have 

movements operating past capacity. 
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3.8 Dundas/King Street from Anderson/Hopkins Street to east of 
Thornton Road (Segment 8) 

3.8.1 Road Network 

The following provides a summary of Dundas Street and the cross roads for this segment:  

Dundas Street is classified as a Type B arterial road. The segment starts east of the 

intersection of Garden Street in Whitby and ends west of Thornton Road in Oshawa. Along this 

segment, Dundas Street generally has a five-lane cross section, including a two-way centre left-

turn lane. Turning lanes are also provided on Dundas Street at major intersections. Dundas 

Street predominantly serves business and commercial areas with access to some residential 

uses. Dundas Street has a posted speed limit of 50 km/h. 

Anderson/Hopkins Street is a north-south Type B arterial that primarily serves residential uses 

with a posted speed limit of 50 km/h. 

Thickson Road is north-south Type A arterial that primarily serves retail and commercial uses 

near the study corridor. It has a posted speed limit of 60 km/h.   

Thornton Road is a north-south Type C arterial that primarily serves residential uses with a 

posted speed limit of 60km/h. South of Dundas Street, Thornton Road provides access to Trent 

University (Durham GTA).  

3.8.2 Current Transit Service 

The following section provides an overview of the transit services along the corridor: 

Durham Regional Transit - A segment of the study area is served by Route 304 and Route 

312. Route 312 has one stop at the intersection of Dundas Road and Glen Hill Drive. Route 312 

runs every 30 mins during peak hours and every 60 mins during off-peak hours and weekends. 

Whereas, Route 304 has no stops within the segment.  

PULSE 900 starts at Centennial Circle and runs on Dundas Street and Kingston Road. In the 

study area, PULSE 900 has one stop at the intersection of Dundas Street and Thickson Road. 

PULSE 900 runs every 10 mins during peak hours and every 20 to 30 mins during off-peak 

hours. During the weekends the transit service runs every 15 to 30 mins. 

3.8.3 Traffic Operations 

Traffic operations were analyzed at the study intersections to determine existing levels-of-

service during weekday a.m. and p.m. peak hours. The results of the intersection capacity 

analysis are summarized in Exhibit 3.35 and Exhibit 3.36, while queues exceeding available 

storage are summarized in Exhibit 3.37 and Exhibit 3.38. Detailed existing conditions synchro 

outputs are provided in Appendix D.  

Dundas Street & Anderson Street / Hopkins Street 

• In the p.m. peak hour, the eastbound through demands are high and the movement 

operates at capacity with v/c ratio of 1.00. The northbound through movement also 

has high demand, and both this movement and the conflicting southbound left-turn 

are operating at LOS E and with v/c ratios of 0.95. Due to the long delays, the 

southbound left-turn queues exceed available storage. 

Dundas Street and Glen Hill Drive 

• In the a.m. peak hour, the northbound left-turn movement is given little green time 

and experiences delays, operating at LOS E despite significant capacity remaining.  
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• In the p.m. peak hour, northbound left-turn volumes are higher, and with limited 

green time and no advanced green phase this movement operates near capacity 

with a v/c ratio of 0.91. The movement also experiences delays at LOS E, and its 

queueing occasionally exceeds available storage.  

Dundas Street and Thickson Road 

• In the a.m. peak hour, the southbound through movement is identified as being 

critical with a v/c ratio of 0.89. This also presents limited gaps for the northbound 

left-turn, which experiences delays at operates at LOS E with a v/c ratio of 0.85. 

• In the p.m. peak hour, heavy eastbound volumes mean both the through and left-

turn movements are critical, operating at v/c ratios of 0.96 and 0.86 respectively but 

with limited delay. The northbound through demand is also heavy and this 

movement operates at capacity with v/c ratio of 0.99 and at LOS E. The westbound 

left-turn is also at capacity and experiences significant delays, operating with a v/c 

ratio of 1.01 and at LOS F.  

Dundas Street and Kendalwood Plaza Access 

• In the a.m. peak hour, the southbound left-turn movement is given little green time 

and experiences delays, operating at LOS E despite significant capacity remaining.  

Dundas Street and Garrard Road 

• In the p.m. peak hour, the eastbound through movements is at capacity, operating 

with a v/c ratio of 1.01, in part due to significant green time being allocated to the 

minor north/south approaches. The westbound through movement is also identified 

as being critical, having a v/c ratio of 0.86.  

King Street & Thornton Road 

• In the a.m. peak hour, the westbound through movement is beginning to approach 

capacity with a v/c ratio of 0.86, and limited gaps cause delays for the opposing 

eastbound left-turn movement which operates at LOS E.  

• In the p.m. peak hour, both the eastbound and westbound approaches are 

congested. The eastbound through volume is oversaturated and shown to have a 

v/c ratio of 1.10 and a LOS of E, while the eastbound left-turn is at capacity with a 

v/c ratio of 1.00. The westbound through movement is also at capacity with a v/c 

ratio of 0.98. A review of existing signal times indicate that the heavy northbound 

and southbound approaches take some green time away from the east-west 

phases.  

Exhibit 3.35: Existing (2019) Traffic Operations Summary – Segment 8 AM Peak Hour 

Intersections 
Int  

LOS (v/c) 
Critical Movements  

(LOS)[v/c] 

Dundas Street & Lupin Drive A (0.62) - 

Dundas Street & Anderson Street / Hopkins Street (RR 36) C (0.72) - 

Dundas Street & Glen Hill Drive A (0.50) NBL (E) [0.66] 

Dundas Street & Thickson Road (RR 26) C (0.82) 
NBL (E) [0.85] 

SBT (D) [0.89] 

Dundas Street & Kendalwood Plaza Access A (0.49) SBL (E) [0.54] 

Dundas Street & Garrard Road C (0.74) - 

King Street & Thornton Road (RR 52) C (0.71) 
EBL (E) [0.75] 
WBT (D) [0.86] 
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Exhibit 3.36: Existing (2019) Traffic Operations Summary – Segment 8 PM Peak Hour 

Intersections 
Int  

LOS (v/c) 
Critical Movements  

(LOS)[v/c] 

Dundas Street & Lupin Drive A (0.76) - 

Dundas Street & Anderson Street / Hopkins Street (RR 36) D (0.97) 
EBT (D) [1.00] 
NBT (E) [0.95] 
SBL (E) [0.95] 

Dundas Street & Glen Hill Drive C (0.89) NBL (E) [0.91] 

Dundas Street & Thickson Road (RR 26) D (0.96) 

EBL (C) [0.86] 

EBT (C) [0.96] 

WBL (F) [1.01] 

NBT (E) [0.99] 

Dundas Street & Kendalwood Plaza Access B (0.70) - 

Dundas Street & Garrard Road D (0.88) 
EBT (D) [1.01] 

WBT (C) [0.86] 

King Street & Thornton Road (RR 52) D (0.95) 
EBL (D) [1.00] 
EBT (F) [1.11] 
WBT (E) [1.02] 

 

Exhibit 3.37: Existing (2019) Queues Exceeding Available Storage – Segment 8, AM Peak Hour 

Intersections Mvmt 
95th Percentile 

Queues (m) 
Storage 

Capacity (m) 

Dundas Street & Anderson Street /  
Hopkins Street (RR 36) 

- - - 

Dundas Street & Glen Hill Drive - - - 

Dundas Street & Kathleen Street  - - - 

Dundas Street & Garrard Road - - - 

 

Exhibit 3.38: Existing (2019) Queues Exceeding Available Storage – Segment 8, PM Peak Hour 

Intersections Mvmt 
95th Percentile 

Queues (m) 
Storage 

Capacity (m) 

Dundas Street & Anderson Street /  
Hopkins Street (RR 36) 

SBL 51 30 

Dundas Street & Glen Hill Drive NBL 83 34 

Dundas Street & Kathleen Street  SBL 32 20 

Dundas Street & Garrard Road SBL 27 27 

 

3.8.4 Segment 8 Summary 

Under existing traffic conditions, all intersections in this segment are operating at overall LOS D 

or better. While little congestion is observed in the a.m. peak, there is significant congestion in 

the p.m. peak and several intersections have multiple movements operating at capacity, most 

notably the arterial-arterial intersections with Anderson/Hopkins Street, Thickson Road, and 

Thornton Road.  

The results indicate that the p.m. peak hour is generally more critical than the a.m. peak hour, 

with higher numbers of and more several critical movements. Heavier traffic is distributed in the 

westbound and southbound directions in the a.m. peak hour and in the eastbound and 

northbound directions in the p.m. peak hour, as is the case along the other segments of the 

corridor.  

This analysis of existing conditions forms the benchmark comparison for future scenarios. 

Appendix C includes additional commentary and justification for intersections that have 

movements operating past capacity. 
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3.9 Bond Street from Stevenson Road to Simcoe Street 
(‘Downtown Oshawa’) (Segment 9) 

3.9.1 Road Network 

The following provides a summary of Bond Street and its cross roads for this segment:  

Bond Street is a one-way Type B arterial road. The segment starts at the east end of the project 

limit (Simcoe Street) traveling westbound and ending at Thornton Road in Oshawa. Along this 

segment, Bond Street has a three-lane cross section west of Park Road N. East of Park Road N, 

Bond Street has a four-lane cross section with on-street parking permitted east of McMillan Drive 

to Simcoe Street. The street serves commercial uses and residential uses to the north. With no 

signage present, a speed limit of 50 km/h is assumed.  

Stevenson Road is a north-south Type B arterial. The road provides access to Oshawa Centre 

Shopping Mall to the south and residential uses to the north. Posted speed limit of 50 km/h. 

Gibbons Street is a collector street which mainly serves residential uses. Posted speed limit of 

50 km/h. 

Park Road is a north–south Type C arterial road which mainly serves residential uses. Posted 

speed limit of 50 km/h. 

Centre Street is a one-way Type B arterial road serving southbound traffic through Downtown 

Oshawa. In the downtown core, Centre Street serves mostly office and institutional land uses 

including Oshawa City Hall. A speed limit of 50 km/h is assumed.  

Simcoe Street (Regional Road 2) is a one-way Type B arterial road serving northbound traffic 

through Downtown Oshawa. In the downtown core, Simcoe Street serves a mix of land uses 

including commercial, office, institutional and residential. On-street parking is permitted along 

several segments, and a speed limit of 50 km/h is assumed. 

3.9.2 Current Transit Service 

The following section provides an overview of the transit services along the corridor: 

GO Transit – In the study area of downtown Oshawa, Route 90 runs on a segment of Bond 

Street and has three stops. 

Durham Regional Transit – Route 402 has one bus at the intersection of Bond Street and 

Center Street. The bus runs every 30 mins on weekdays and Saturdays. On Sundays Route 402 

runs every 60 mins. Route 402 shares Bond Street with PULSE 900.  

Pulse 900 – operates nine bus stops along Bond Street within the segment. Vehicles arrive in 

10-minute headways during peak hours and 15-minute headways during off peak hours and 

weekends. The route turns around at Simcoe Street at the east end of the study area, returning 

eastbound towards Toronto. 

3.9.3 Traffic Operations 

Traffic operations were analyzed at the study intersections to determine existing levels-of-

service during weekday a.m. and p.m. peak hours. The results of the intersection capacity 

analysis are summarized in Exhibit 3.39 and Exhibit 3.40, while queues exceeding available 

storage are summarized in Exhibit 3.41 and Exhibit 3.42. Detailed existing conditions synchro 

outputs are provided in Appendix D.  
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Bond Street and Gibbons Street 

• In the p.m. peak hour, the westbound through movement is approaching capacity 

with a v/c ratio of 0.88, but delays are minimal as green time is prioritized to this 

phase. 

Exhibit 3.39: Existing (2019) Traffic Operations Summary – Segment 9 AM Peak Hour 

Intersections 
Int  

LOS (v/c) 
Critical Movements  

(LOS)[v/c] 

Bond Street & Stevenson Road (RR 53) B (0.74) - 

Bond Street & Gibbons Street A (0.47) - 

Bond Street & Park Road (RR 54) A (0.50) - 

Bond Street & McMillan Drive A (0.44) - 

Bond Street & Centre Street (RR 2A) B (0.49) - 

Bond Street & Simcoe Street (RR 2) B (0.66) - 

 

Exhibit 3.40: Existing (2019) Traffic Operations Summary – Segment 9 PM Peak Hour 

Intersections 
Int  

LOS (v/c) 
Critical Movements  

(LOS)[v/c] 

Bond Street & Stevenson Road (RR 53) B (0.77) - 

Bond Street & Gibbons Street B (0.57) WBT (B) [0.88] 

Bond Street & Park Road (RR 54) B (0.80) - 

Bond Street & McMillan Drive B (0.50) - 

Bond Street & Centre Street (RR 2A) B (0.49) - 

Bond Street & Simcoe Street (RR 2) B (0.67) - 

 

Exhibit 3.41: Existing (2019) Queues Exceeding Available Storage – Segment 9, AM Peak Hour 

Intersections Mvmt 
95th Percentile 

Queues (m) 
Storage 

Capacity (m) 

Bond Street & McMillan Drive - - - 

Bond Street & Stevenson Road NBL 31 30 

 

Exhibit 3.42: Existing (2019) Queues Exceeding Available Storage – Segment 9, PM Peak Hour 

Intersections Mvmt 
95th Percentile 

Queues (m) 
Storage 

Capacity (m) 

Bond Street & McMillan Drive NBL 19 15 

Bond Street & Stevenson Road - - - 

 

3.9.4 Segment 9 Summary 

Segment 9 is in Downtown Oshawa and is identified as one of the ‘pinch point’ segments along 

the corridor. Bond Street operates westbound in conjunction with segment 10 (King Street, 

eastbound) as a one-way couplet. All intersections in this segment operating well during both 

peak hours, at LOS B or better. All intersections have surplus capacity, suggesting converting 

one lane for transit will not have adverse traffic operations without widening Bond Street.  

This analysis of existing conditions forms the benchmark comparison for future scenarios. 

Appendix C includes additional commentary for intersections that have movements operating 

past capacity. 
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3.10 King Street from Stevenson Road to Simcoe Street 
(‘Downtown Oshawa’) (Segment 10) 

3.10.1 Road Network 

The following provides a summary of King Street and its cross roads for this segment:  

King Street is a one-way Type B arterial road. The segment starts at the Thornton Road and 

ends at the project limit at Simcoe Street in Oshawa. Along this segment, King Street has a four-

lane cross section west of McMillan Drive. East of McMillan Drive to Centre Street S, King Street 

has a four-lane cross section, but with on-street parking on the north side. East of Centre Street 

S to Simcoe Street, King Street has two travel lanes with on-street parking on both sides. King 

Street serves commercial and residential uses. With no signage available, a speed limit of 50 

km/h is assumed. 

Stevenson road is a north-south Type B arterial. The road provides access to Oshawa Centre 

Shopping Mall to the south and a number of residential uses to the north. It has posted speed 

limit of 50 km/h. 

Gibbons Street is a collector street which mainly serves residential uses. It has posted speed 

limit of 40 km/h. 

Park Road is a north–south type C arterial road road which mainly serves residential uses. It 

has posted speed limit of 50 km/h. 

Simcoe Street (Regional Road 2) is a north-south Type B arterial serving northbound traffic 

(one-way). As the east project limit, Simcoe Street serves a variety of land uses with on-street 

parking in the downtown area. With no signage present, a speed limit of 50 km/h is assumed. 

3.10.2 Current Transit Service 

The following section provides an overview of the transit services along the corridor: 

Durham Regional Transit - In the study area of downtown Oshawa, Route 402 runs on a 

segment of King Street and has one stop within the segment. Route 402 runs every 30 mins on 

weekdays and Saturdays and every 60 mins on Sundays. 

3.10.3 Traffic Operations 

Traffic operations were analyzed at the study intersections to determine existing levels-of-

service during weekday a.m. and p.m. peak hours. The results of the intersection capacity 

analysis are summarized in Exhibit 3.43 and Exhibit 3.44, while queues exceeding available 

storage are summarized in Exhibit 3.45 and Exhibit 3.46. Detailed existing conditions synchro 

outputs are provided in Appendix D.  

King Street and Stevenson Road 

• In the p.m. peak hour, the northbound through movement is operating at capacity 

with a v/c ratio of 0.97, and 95th percentile queues for the movement slightly exceed 

the existing 30 m storage. 

King Street and Gibbons Street / Oshawa Centre Entrance 

• In the p.m. peak hour, the eastbound through movement is identified as critical with 

a v/c ratio of 0.88, although minimal delays are observed since green time is 

prioritized to the major eastbound phase.  
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King Street and Park Road 

• In the p.m. peak hour, the eastbound through movement is approaching capacity 

with a v/c ratio of 0.93, although again delays are minimal as green time is 

prioritized to the major eastbound phase. 

King Street and McMillan Drive / Queen Street 

• In the p.m. peak hour, the eastbound through movement is approaching capacity 

with a v/c ratio of 0.86, although again delays are minimal as green time is 

prioritized to the major eastbound phase. 

King Street and Centre Street 

• In the p.m. peak hour, the eastbound through movement is approaching capacity 

with a v/c ratio of 0.87, although again delays are minimal as green time is 

prioritized to the major eastbound phase. 

Exhibit 3.43: Existing (2019) Traffic Operations Summary – Segment 10 AM Peak Hour 

Intersections 
Int  

LOS (v/c) 
Critical Movements  

(LOS)[v/c] 

King Street & Stevenson Road (RR 53) B (0.62) - 

King Street & Gibbons Street / Oshawa Centre Entrance A (0.43) - 

King Street & Park Road (RR 54) B (0.60) - 

King Street & Midtown Drive A (0.25) - 

King Street & McMillan Drive / Queen Street A (0.37) - 

King Street & Centre Street (RR 2A) B (0.47) - 

King Street & Simcoe Street (RR 2) B (0.58) - 

 

Exhibit 3.44: Existing (2019) Traffic Operations Summary – Segment 10 PM Peak Hour 

Intersections 
Int  

LOS (v/c) 
Critical Movements  

(LOS)[v/c] 

King Street & Stevenson Road (RR 53) C (0.89) NBT (D) [0.97] 

King Street & Gibbons Street / Oshawa Centre Entrance B (0.62) EBT (B) [0.88] 

King Street & Park Road (RR 54) B (0.86) EBT (B) [0.93] 

King Street & Midtown Drive B (0.55) - 

King Street & McMillan Drive / Queen Street C (0.51) EBT (C) [0.86] 

King Street & Centre Street (RR 2A) B (0.64) EBT (B) [0.87] 

King Street & Simcoe Street (RR 2) B (0.77) - 

 

Exhibit 3.45: Existing (2019) Queues Exceeding Available Storage – Segment 10, AM Peak Hour 

Intersections Mvmt 
95th Percentile 

Queues (m) 
Storage 

Capacity (m) 

King Street & Stevenson Road (RR 53) - - - 

King Street & Simcoe Street (RR 2) - - - 

 

Exhibit 3.46: Existing (2019) Queues Exceeding Available Storage – Segment 10, PM Peak Hour 

Intersections Mvmt 
95th Percentile 

Queues 
Storage 
Capacity 

King Street & Stevenson Road (RR 53) NBR 31 31 

King Street & Simcoe Street (RR 2) NBR 22 23 
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3.10.4 Segment 10 Summary 

Segment 10 is in Downtown Oshawa and is identified as one of the ‘pinch point’ segments along 

the corridor. King Street operates eastbound in conjunction with segment 9 (Bond Street, 

westbound) as a one-way couplet. All intersections in this segment operating well during both 

peak hours, at LOS C or better. All intersections have surplus capacity, though the eastbound 

through movement is approaching capacity in the p.m. peak hour. Converting one lane for transit 

may not have adverse traffic operations without widening King Street.  

This analysis of existing conditions forms the benchmark comparison for future scenarios. 

Appendix C includes additional commentary for intersections that have movements operating 

past capacity. 
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4 Future Model Development 

4.1 Travel Demand Model 

The Durham Scarborough Bus Rapid Transit Preliminary Design utilizes the Greater Golden 

Horseshoe Model Version 4 (GGHMv4) as well as population and employment forecasts to 

prepare detailed travel demand and transit ridership forecasts. For this study, a 2011 base year 

and a 2041 horizon year are modelled. The 2041 horizon year population and employment 

reflect the Growth Plan for the Greater Golden Horseshoe (GGH) with a transportation network 

including committed road and transit projects in the GGH. 

Forecasts from the GGHMv4 were used to determine the background growth in travel demand 

associated with general increases to population and employment as well as travel demand 

changes associated with the DSBRT. Morning (a.m.) peak hour demands were output for three 

model scenarios:  

• 2011 (base), considering the current road and transit networks and base-year land-

use data; 

• 2041 (no BRT), accounting for other future planned roadway and transit network 

changes but not accounting for the DS BRT; and 

• 2041 (with BRT), accounting for all planned transportation network changes 

including the DS BRT. 

Maps showing output traffic demands by link segment for each of these three model scenarios 

are provided in Appendix E.  

4.2 Traffic Growth Projections 

This section describes the approach taken to estimate future-year turning movement volumes for 

input into Synchro. The resulting volumes are provided in Appendix F.  

Traffic demands were output from the travel demand model: 

• Link segment demands for the a.m. peak hour were output from 2011 (base), 2041 

(no BRT) and 2041 (with BRT) travel demand model scenarios.  

• The study corridor segments (segments 1 to 10) were further divided for data 

processing and analysis purposes, and average link segment demands were 

calculated on each of these sub-segments. 

Land use data/projections were used to account for non-linear traffic growth: 

• An area was defined containing lands adjacent to the study corridor, which was split 

into three parts: Toronto, Durham West, and Durham East. Land use (population 

and employment) data/projections for these areas was reviewed for 2011, 2021, 

and 2041 horizons.  

• Land use data for year 2019 (the base year for the existing conditions Synchro 

analysis) was interpolated by assuming linear population and employment growth 

within the 2011-2021 period. The percentage of 2011-2041 land use growth that 

already occurred in 2011-2019 period was then estimated, as was the remaining 

percentage still to occur in 2020-2041 period. 

Link segment background growth and change due to BRT implementation were each calculated: 

• The difference between 2011 (base) and 2041 (no BRT) traffic demands was 

multiplied by the percentage of land use growth remaining in the 2020-2041 period, 
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and this result was taken as the implied 2020-2041 background growth in the a.m. 

peak hour. The difference between the 2041 (no BRT) and 2041 (with BRT) traffic 

demands was taken as the implied BRT traffic delta in the a.m. peak hour.   

• Background growth and the BRT traffic delta for the p.m. peak hour was taken as 

being equal to the respective growth/delta results estimated for the a.m. peak hour, 

but applied to the opposite directions of travel (e.g. eastbound growth/delta for the 

a.m. peak hour was applied as westbound growth/delta for the p.m. peak hour, and 

vice-versa).  

Link segment background growth was distributed amongst intersection turning movements: 

• For unsignalized intersections (i.e. local roads and accesses), 2020-2041 segment 

growth was added entirely to the EBT and WBT movements.  

• For signalized intersections, 2020-2041 segment growth was added proportionally 

to the various movements on the east and west approaches, while the north and 

south approaches were adjusted proportionally. 

o Eastbound segment growth was split proportionally (based on 2019 volumes) 

amongst the EBT, NBR, and SBL movements. Westbound segment growth 

was split proportionally (based on 2019 segment volumes) amongst the 

WBT, NBL, and SBR movements.  

o The EBL/EBR and WBL/WBR movements were increased proportionately 

(based on 2019 volumes) according to the increase in volume to the 

EBT/WBT movements, respectively. The NBT and SBT movements were 

increased proportionately (based on 2019 volumes) according to the increase 

in volume to the NBL/NBR and SBL/SBR movements, respectively. 

Link segment BRT deltas were distributed amongst intersection turning movements: 

• For unsignalized intersections (i.e. local roads and accesses), segment BRT deltas 

were added entirely to the EBT and WBT movements.  

• For signalized intersections, segment BRT deltas were added proportionally to the 

various movements on the east and west approaches. 

o Eastbound segment growth was split proportionally (based on 2019 volumes) 

amongst the EBT, NBR, and SBL movements. Westbound segment growth 

was split proportionally (based on 2019 segment volumes) amongst the 

WBT, NBL, and SBR movements.  

The estimated future scenario (background, with BRT) traffic volumes were reviewed. Manual 

adjustments were made at locations where it was found that limited capacity remains and where 

growth appeared to have been overestimated in the travel demand model. Growth adjustments 

are detailed in Sections 5 and 6 of this report.  

4.3 U-Turn Forecasts and Signal Phasing 

Where BRT is centre-running and dedicated median transit lanes are introduced, general traffic 

will only be permitted to make left-turns into and out of the corridor at signalized intersections.  

Left-turn movements to and from all unsignalized intersections will be prohibited, and this traffic 

will instead need to re-route to an upstream or downstream signalized intersection.  

For the purpose of the analysis, it is assumed that all diverted left-turn traffic will divert to the 

next downstream signalized intersection and make a U-turn at that location. U-turn movements 

will be permitted from auxiliary left-turn lanes during a protected-only (fully-protected) left-turn 

signal phase to enhance safety performance. 
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A catchment-area based approach was taken to estimate turning movements at unsignalized 

intersections where counts were unavailable. The following provides this approach and the 

assumptions that were used.  

Catchment areas were defined for each “mid-block” section:  

• A combined catchment area was defined containing all lands accessible by 

unsignalized accesses between subsequent signalized intersections.  

• Catchment areas extend north or south of the BRT corridor only up to the first 

parallel (east/west) cross-street providing outlet to another collector or arterial road.   

Land uses within each catchment area were defined and their trip generation rates applied: 

• Catchment areas were split according to the approximate percentage of land area 

dedicated either to industrial, residential, or office/commercial use.  

• Using the ITE Trip Generation Manual, per-acre trip generation rates for these three 

general land uses were applied. Exhibit 4.1 provides the land use codes and trip 

generation rates that were used. 

• Inbound and outbound traffic was split between left-turn and right-turn movements 

by assuming a 50/50 distribution between left-turns and right-turns.  

U-turn traffic will be estimated from the calculated left-turn traffic: 

• Inbound left-turn traffic was converted to U-turn traffic at the next downstream 

signalized intersection, then right-turn traffic into the unsignalized intersection.   

• Outbound left-turn traffic was converted to right-turn traffic out of the unsignalized 

intersection, then U-turn traffic at the next downstream signalized intersection.  

• No change was made to inbound and outbound right-turn traffic.   

Exhibit 4.1: Trip Generation Rates used for U-Turn Traffic Estimation 

Land Use Code Unit 
AM Peak 

(In) 
AM Peak 

(Out) 
PM Peak 

(In) 
PM Peak 

(Out) 

110 – General Light Industrial acres 6.23 1.28 1.60 5.66 

210 – Single Family Detached Housing acres 0.63 1.42 1.81 0.82 

770 – Business Park acres 16.03 2.83 3.37 13.47 

Source: ITE Trip Generation Manual (9th Edition) 

Left-turn phasing at all signalized intersections in the with-BRT scenario was changed to 

protected-only (full-protected) to eliminate conflicts between BRT vehicles travelling straight 

through the intersection, and general traffic making left-turns or U-turns across their path of 

travel. Left-turn/U-turn phases were coded as leading phases initiating before the main east/west 

through phases, under the basis of assumption that BRT vehicles will proceed when the main 

east/west through phases are triggered.  

4.4 Auxiliary Turn Lane Justification 

This section describes the approach taken to identify auxiliary lane requirements along the DS 

BRT corridor solely from a traffic operations perspective. It should be noted that other design 

considerations such as spacing requirements, safety justifications, and active transportation 

accommodations will need to be explored further in the development of the preliminary design.  
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Right-turn lanes will be only be considered at major intersections (arterial-arterial) where any of 

the following justifications are met: 

• Turning volume is 15% (or higher) of the total approach volume (note this is within 

the range recommended by the Transportation Association of Canada).1  

• Turning volume is 100 vehicles per hour (vph) or greater in either peak period. 

• Strong safety justification (e.g. major truck activity, poor sightlines, etc.). 

Left-turn lanes will be included at all signalized intersections along two-way roads (i.e. the 

majority of the BRT corridor). Additionally, provision of auxiliary left-turn lanes along one-way 

roads (e.g. in Downtown Oshawa) will follow the same justification described above for right-turn 

lanes, since left-turn lanes on one-way roads experience the same type of conflict points.  

4.5 Transit Signal Priority Approach 

Transit signal priority (TSP) typically refers to hardware and software, such as Durham Region’s 

CAD/AVL system, that manage traffic signals to benefit buses under certain criteria. TSP can 

also refer to passive priority, without special hardware, where signals are timed for bus 

progression rather than strictly to minimize delay to traffic. One of the drawbacks of TSP, either 

passive or active, is that it can increase background traffic delay.  

Durham Region’s TSP approach, currently in use for Pulse services, generally is oriented to 

improving bus reliability. The CAD/AVL system monitors busses in real-time, and at various 

‘check-in’ locations determines if the bus is operating behind schedule. If the bus is behind by 

above a threshold (e.g. 5 minutes) the system will trigger TSP at traffic signals to reduce delay 

through the signal, thus helping the bus catch up to its schedule. When buses pass ‘check-in’ 

locations and are operating on schedule, signal TSP is not triggered, thus reducing impacts to 

background traffic.  

Given the above context, for the purposes of this report TSP-related impacts to traffic were 

modelled at locations that are likely to experience recurring TSP ‘triggers’. The following 

framework was developed: 

• Delay and reduced reliability to buses caused by traffic congestion, on sections with 

dedicated lanes (median or curb-side), is likely to be minimal. Throughout these 

sections, TSP impacts are not tested.  

• For mixed traffic sections, including transition areas (e.g. curbside to median 

operation), buses are likely to experience traffic-related delay and therefore TSP 

should be tested.  

• For locations where BRT buses turn, a dedicated transit-only turn phase is likely to 

be required. This includes select locations in the network were local buses enter the 

median BRT from side-streets, or at the intersection of Ellesmere Road and 

Kingston Road.  

For the analysis, a 10-second exclusive transit phase was implemented for intersections with 

TSP, prior to the protected east and westbound left turning movements. The 10-second hold 

phase was discussed previously and conservatively represents the impact of TSP or dedicated 

transit phases on signal operations. This approach is conservative because the resulting traffic 

operations would not be experienced every cycle, but only on cycles where TSP is activated. 

Activations would vary depending on the level of TSP implemented. Section 6 of this report 

documents and lists the intersections operating with TSP and the analysis of future traffic 

operations with BRT.   
 

1 1 Access: Chapter 9 “Geometric Design Guide for Canadian Roadway” (June 2017), Transportation Association of Canada 
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5 Future Background Conditions 

5.1 Ellesmere Road from McCowan Road to west of Morningside 
Avenue (Segment 1) 

5.1.1 Network Changes 

In assessing future growth for this segment, several studies have been examined in detail. 

Based on the Scarborough Centre Secondary Plan, it is anticipated that McCowan Road will 

attract new residential and large-scale office development, with the highest density 

developments surrounding McCowan Station. 

It is anticipated that at some point between existing conditions and future background conditions, 

three currently unsignalized intersections will be transformed into a signalized intersection. 

Ellesmere Road at Grangeway Avenue, the access to the Centennial Recreation Centre, and 

Mornelle Court will be transformed into a signalized intersection.  

While not directly located on the Durham-Scarborough Bus Rapid Transit Corridor, one new 

road connection is proposed on Ellesmere Road between Markham Road and Dormington Drive 

in the Markham-Ellesmere Revitalization Study. 

The transit system is anticipated to be enhanced by the completion of the Sheppard Subway 

extension to McCowan station, the Scarborough Subway Extension, proposed higher order 

surface transit service, and expanded inter-regional bus services.  

Lane configurations within this segment for the future background scenario were assumed to 

remain the same as existing. Changes to proposed developments and transit additions are 

accounted for in the assumptions behind background growth forecasts. 

5.1.2 Background Growth Adjustments 

For this segment of the corridor, adjustments to the background growth distribution were not 

made for either the a.m. or p.m. peak hours. Background growth was assumed to closely follow 

the proportions of volumes in 2019 existing conditions.  

For the signalized intersections on Ellesmere Road between McCowan Road and Markham 

Road, growth in traffic volume is primarily constrained by capacity. Therefore, the background 

growth in this portion of the segment was lower than the intersections within this segment 

between Markham Road and Morningside Avenue. Traffic growth is assumed to follow existing 

patterns. Therefore, the westbound background growth in this segment is assumed to be higher 

than eastbound growth in the a.m. peak hour, and vice-versa in the p.m. peak hour.  

5.1.3 Traffic Operations 

Traffic operations were analyzed at the study intersections to determine anticipated future levels-

of-service during weekday a.m. and p.m. peak hours. The results of the intersection capacity 

analysis are summarized in Exhibit 5.1 and Exhibit 5.2, while queues exceeding available 

storage are summarized in Exhibit 5.3 and Exhibit 5.4. Detailed future background conditions 

synchro outputs are provided in Appendix G.  

Ellesmere Road and McCowan Road 

• During both the a.m. and p.m. peak hours, there are several critical movements that 

operate at LOS E and F or with v/c ratios over 1.00. In the a.m. peak hour, the most 

congested movements are northbound and southbound left. A protected phase for 

the northbound left movement could be considered.  
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• In the p.m. peak hour, the eastbound through and southbound left movements 

operate above capacity which suggests that a potentially larger cycle length may be 

required to accommodate the anticipated growth in opposing directions.  

Ellesmere Road and Bellamy Road 

• In both the a.m. and p.m. peak hours, the northbound and southbound left 

movements operate at LOS E. A short protected left turn phase would help in 

reducing delay and queue length.  

Ellesmere Road and Markham Road 

• In the a.m. peak hour, the eastbound left and westbound through movements 

operate at a LOS E. Since these are opposing movements, a larger cycle length 

may be able to adequately accommodate the additional traffic growth and maintain 

turning volume within their storage lengths.  

• In the p.m. peak hour, the left turning movements in all directions operate at v/c 

ratios higher than 0.88 and LOS E or F. Despite having protected phasing for all but 

the westbound left movement, the increased traffic demand for turning movements 

results in queues that are very close to or exceed storage capacity. A review of 

signal timings shows that green time for the eastbound/westbound direction is 

approximately the same as the northbound/southbound direction. A cycle length 

increased to 130 seconds from its current 120 seconds, would be able to help 

alleviate challenges associated with v/c ratio, but present simultaneous issues in 

relation to delay and queue lengths.  

Ellesmere Road and Gander Drive/Dormington Drive 

• In the a.m. peak hour, the westbound through movement operates with a v/c ratio of 

0.94. This is representative of a heavy demand along this portion of the BRT 

corridor but does not necessarily present any significant operational challenges. 

Ellesmere Road and Helicon Gate/Scarborough Golf Club Road 

• In the a.m. peak hour, the westbound through movement operates with a v/c ratio of 

0.90. This is representative of a heavy demand along this portion of the BRT 

corridor but does not necessarily present any significant operational challenges. 

Ellesmere Road and Neilson Road 

• In the a.m. peak hour, the eastbound left and westbound through movements 

operate with a v/c ratio of 0.92.  

• In the p.m. peak hour, the northbound through movement operates with a v/c ratio 

0.91 as this movement represents the high volume of vehicles exiting the 

Scarborough Health Network. The eastbound left movement in the p.m. peak period 

also exceeds storage capacity.  

Ellesmere Road and Mornelle Court 

• In both the a.m. and p.m. peak periods, Ellesmere Road at Mornelle Court is 

expected to operate under capacity. 
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Exhibit 5.1: Future (2041) Background Traffic Conditions Summary – Segment 1, AM Peak Hour 

Intersections 
Overall Intersection 

LOS (v/c) 
Critical Movements  

(LOS) [v/c] 

Ellesmere Road & McCowan Road D (1.07) 

EBL (F) [0.97] 
WBT (D) [0.90] 
NBL (F) [1.07] 
SBL (F) [1.04] 

Ellesmere Road & Grangeway Avenue A (0.72) - 

Ellesmere Road & Parkington Crescent A (0.47) NBT (E) [0.34] 

Ellesmere Road & Bellamy Road C (0.74) 
NBL (E) [0.74] 
SBL (E) [0.68] 

Ellemsere Road & Centennial Recreation Centre A (0.39) - 

Ellesmere Road & Dolly Varden Boulevard A (0.63) - 

Ellesmere Road & Markham Road D (0.94) 
EBL (E) [0.87] 
WBT (E) [0.94] 
SBL (D) [0.85] 

Ellesmere Road & Gander Drive/Dormington Drive C (0.94) WBT (C) [0.94] 

Ellesmere Road & Helicon Gate/Scarborough Golf Club Road C (0.90) WBT (C) [0.90] 

Ellesmere Road & Military Trail/Orton Park Road B (0.72) - 

Ellesmere Road & Neilson Road C (0.92) 
EBL (D) [0.92] 
WBT (D) [0.92] 

Ellesmere Road & Mornelle Court A (0.75) - 

 

Exhibit 5.2: Future (2041) Background Traffic Conditions Summary – Segment 1, PM Peak Hour 

Intersections 
Overall Intersection 

LOS (v/c) 
Critical Movements  

(LOS) [v/c] 

Ellesmere Road & McCowan Road D (1.14) 

EBL (E) [0.94] 
EBT (E) [1.04] 
WBL (E) [0.86] 
NBL (F) [0.88] 
SBL (F) [1.14] 

Ellesmere Road & Grangeway Avenue A (0.65) - 

Ellesmere Road & Parkington Crescent A (0.51) - 

Ellesmere Road & Bellamy Road C (0.79) 
NBL (E) [0.75] 
SBL (E) [0.79] 

Ellemsere Road & Centennial Recreation Centre B (0.80) - 

Ellesmere Road & Dolly Varden Boulevard A (0.52) - 

Ellesmere Road & Markham Road D (1.05) 

EBL (D) [0.88] 
WBL (F) [1.05] 
NBL (E) [0.85] 
SBL (E) [0.99] 
SBT (D) [0.91] 

Ellesmere Road & Gander Drive/Dormington Drive A (0.51) - 

Ellesmere Road & Helicon Gate/Scarborough Golf Club Road C (0.81) - 

Ellesmere Road & Military Trail/Orton Park Road B (0.75) - 

Ellesmere Road & Neilson Road C (0.91) NBT (E) [0.91] 

Ellesmere Road & Mornelle Court A (0.72) - 
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Exhibit 5.3: Future (2041) Background Queues Exceeding Available Storage – Segment 1, AM Peak Hour 

Intersections Mvmt 
95th Percentile 

Queues (m) 
Storage 

Capacity (m) 

Ellesmere Road & McCowan Road 
NBL 65 48 
SBL 80 68 

Ellesmere Road & Bellamy Road 
WBL 26 24 

NBL 76 40 

Ellesmere Road & Markham Road 

EBL 68 
68 
69 

61 
20 
47 

WBR 
SBL 

Ellesmere Road & Helicon Gate/Scarborough Golf Club Road WBL 116 36 

Ellesmere Road & Military Trail/Orton Park Road NBL 47 11 

Ellesmere Road & Neilson Road 
EBL 111 41 
WBL 58 45 

 

Exhibit 5.4: Future (2041) Background Queues Exceeding Available Storage – Segment 1, AM Peak Hour 

Intersections Mvmt 
95th Percentile 

Queues (m) 
Storage 

Capacity (m) 

Ellesmere Road & McCowan Road 

WBL 
WBR 
NBL 

52 
27 
57 

34 
25 
48 

SBL 127 68 

Ellesmere Road & Bellamy Road 

EBR 26 24 

WBL 59 24 

NBL 59 40 

SBL 68 50 

Ellesmere Road & Markham Road 

EBL 
WBL 
WBR 
SBL 

73 
61 
48 

103 

61 
41 
20 
47 

Ellesmere Road & Helicon Gate/Scarborough Golf Club Road 

EBR 
WBL 

59 
46 

27 
36 

NBL 82 65 

Ellesmere Road & Military Trail/Orton Park Road NBL 34 11 

Ellesmere Road & Neilson Road 
EBL 85 41 
NBL 40 27 

 

5.1.4 Segment 1 Summary 

Under future background conditions, all intersections in this segment operate at LOS D or better. 

However, there are several critical movements in both the a.m. and p.m. peak hours. As 

expected, traffic is more congested in the future background. The most critical intersections are 

Ellesmere Road at McCowan Road and at Markham Road. For these two intersections, the left-

turning movements from all approaches are operating close to capacity with v/c ratios larger 

than 0.88 and a LOS of E or F. Routing buses around the McCowan Road intersection via 

Grangeway Avenue is a potential solution to avoid the congestion at McCowan. 

The traffic volumes indicate that traffic is generally distributed heavier in the westbound direction 

during the a.m. peak hour and in the eastbound direction during in the p.m. peak hour. This is 

likely attributed to commuting behaviour. 

Future scenarios without BRT would require significant adjustments to traffic signal timing, cycle 

lengths, movement phasing structures, lane configurations and vehicle diversions to other 

routes. Without these changes at arterial-arterial intersections, it is expected that queue lengths 

will exceed the available storage capacity, and volume will exceed capacity even further 

resulting in excessive delay.  
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5.2 Ellesmere Road from Morningside Avenue to west of Kingston 
Road at Altona Road (Segment 2) 

5.2.1 Network Changes 

The major changes to the network in segment 2 are concentrated around the University of 

Toronto, Scarborough (UTSC) at Ellesmere Road and Military Trail (east leg) due to the 

proposed Eglinton East LRT project and the UTSC Master Plan. The Eglinton East LRT 

Integration Study proposes a new LRT stop at the south side of Ellesmere Road. While 

Ellesmere and the New Military Trail intersection will require a full reconstruction, the specific 

conditions for geometrical changes that would affect traffic operational analyses have not yet 

been decided. The integration study confirms that the Ellesmere Road and Morningside Avenue 

intersection will remain largely as is.   

Lane configurations within this segment for the future background scenario were assumed to 

remain the same as existing. Changes to proposed developments and transit additions are 

accounted for in the assumptions behind background growth forecasts.  

5.2.2 Background Growth Adjustments 

In the a.m. peak hour, 50 vph were assumed to be diverted from the northbound left movement 

to the northbound through movement to better reflect oversaturated conditions at Military Trail 

and Ellesmere Avenue. These diverted vehicles are assumed to travel northbound using Military 

Trail and access Ellesmere Road using the Military Trail’s west leg. It is recommended that for 

total conditions with the bus rapid transit, that protected phasing be implemented for the 

northbound and southbound left movements to accommodate the relatively high turning volume. 

Moreover, the additional growth volume for the eastbound left movement at Conlins Road was 

diverted to the eastbound through movement to reflect saturated conditions.  

In the p.m. peak hour, 50 vph were diverted from the westbound left entrance to Highway 2A to 

westbound through movement at the Highway 401 eastbound off-ramp. These diverted vehicles 

are assumed to access Highway 2A downstream via westbound Kingston Road. It is highly 

recommended that the westbound left entrance to Highway 2A be provided a protected phase 

for future conditions. 

5.2.3 Traffic Operations 

Traffic operations were analyzed at the study intersections to determine existing levels-of-

service during weekday a.m. and p.m. peak hours. The results of the intersection capacity 

analysis are summarized in Exhibit 5.5 and Exhibit 5.6, while queues exceeding available 

storage is summarized in Exhibit 5.7 and Exhibit 5.8. Detailed future background conditions 

synchro outputs are provided in Appendix G. 

Ellesmere Road and Morningside Avenue 

• In the a.m. peak hour, the eastbound left movement operates under a permissive 

phase, and the heavy westbound through movement does not provide enough 

opportunity for left turns, resulting in a v/c ratio above 1.00. The eastbound-left 

movement would benefit from a short-protected phase. 

• In the p.m. peak hour, the southbound through movement competes with the 

northbound left movement for green time, resulting in a high v/c ratio.  

Ellesmere Road and Military Trail (east leg) 

• In the a.m. peak hour, the northbound and southbound left movements operate at 

LOS F and E, respectively, with the northbound left movement serving 261 vph 
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without a protected phase. Operations could be improved by introducing protected 

left-turn phases for these left-turn movements in both peak hours.   

Ellesmere Road and Conlins Road 

• In the a.m. peak hour, the heavy westbound demand makes it difficult to adequately 

accommodate peak hour eastbound left turning vehicles who are currently 

operating under a permitted phase. A protected phase for the eastbound left 

movement is recommended to reduce queue length and v/c ratio. 

Kingston Road and Highway 401 Eastbound Off-ramp 

• In the a.m. peak hour, the eastbound through movement limits the westbound left 

movement for access to westbound Highway 2A. The westbound left movement 

currently operates through a permissive phase only and would benefit from a 

protected phase. 

• In the p.m. peak hour, the westbound left movement operates above capacity with a 

v/c ratio of 1.04. A protected phase in the westbound left movement would help 

improve operations for all phases, as there would now be additional green time 

taken from the east and westbound movements and provided to the southbound 

movement.  

Kingston Road and Rylander Boulevard 

• In the a.m. peak hour, the eastbound left movement now operates with a 0.91 v/c 

ratio. This can be attributed to a permissive phase for the eastbound left movement 

with a significant increase in westbound through traffic. Similar to existing 

conditions, the LOS E for the northbound through movement is attributed to the split 

phasing for north and south movements.  

• In the p.m. peak hour, the eastbound left and northbound through movements face 

the same challenges as in the a.m. peak hour. Additionally, in the p.m. peak hour, 

the split north and south phases affects the southbound left and through phases. 

Kingston Road and Sheppard Avenue/Port Union Road 

• In the a.m. peak hour, the westbound left movement operates at LOS E and v/c 

ratio of 0.87. This movement operates under a protected phase with two dedicated 

lanes, serving 492 vehicles. The high volume is anticipated to be the result of the 

Highway 401 westbound on-ramp located immediately downstream of the 

intersection.  

• In the p.m. peak hour, the westbound left movement and eastbound right 

movement serves 514 and 790 vph, respectively. This high volume is anticipated to 

be the result of vehicle access to the Highway 401 westbound on-ramp. This results 

in a LOS F and v/c of 1.09 for the westbound left movement, while the eastbound 

right movement operates at LOS E and v/c of 1.15. The right turning movement is 

of particular concern because it’s expected queue length significantly exceeds the 

storage capacity. It is recommended that a protected northbound left turn phase is 

implemented alongside a dedicated eastbound right turn arrow, to facilitate the 

heavy turning demand. Otherwise, geometric design adjustments to this 

intersection may be necessary to accommodate the future growth.  
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Exhibit 5.5: Future (2041) Background Traffic Conditions Summary – Segment 2, AM Peak Hour 

Intersections 
Overall Intersection 

LOS (v/c) 
Critical Movements  

(LOS) [v/c] 

Ellesmere Road & Morningside Avenue C (1.10) 
EBL (F) [1.10] 
WBT (C) [0.88] 
SBT (D) [0.85] 

Ellesmere Road & Military Trail (east leg) D (1.09) 
WBT (D) [0.98] 
NBL (F) [1.09] 
SBL (E) [0.72] 

Ellesmere Road & Conlins Road C (1.11) 
EBL (F) [1.11] 
WBT (C) [0.86] 

Ellesmere Road & Morrish Road B (0.64) - 

Ellesmere Road & Meadowvale Road B (0.75) - 

Ellesmere Road & Muirbank Blvd A (0.20) - 

Kingston Road & Ellesmere Road B (0.68) - 

Kingston Road & Highway 401 EB Off-Ramp C (0.93) WBL (D) [0.93] 

Kingston Road & Rylander Boulevard B (0.91) 
EBL (E) [0.91] 
NBT (E) [0.21] 

Kingston Road & Sheppard Avenue/Port Union Road C (0.87) WBL (E) [0.87] 

Kingston Road & Highway 401 WB Off-Ramp B (0.74) - 

 

Exhibit 5.6: Future (2041) Background Traffic Conditions Summary – Segment 2, PM Peak Hour 

Intersections 
Overall Intersection 

LOS (v/c) 
Critical Movements  

(LOS) [v/c] 

Ellesmere Road & Morningside Avenue C (0.96) 
WBL (E) [0.77] 
SBT (D) [0.96] 

Ellesmere Road & Military Trail (east leg) C (0.79) - 

Ellesmere Road & Conlins Road B (0.51) - 

Ellesmere Road & Morrish Road A (0.51) - 

Ellesmere Road & Meadowvale Road B (0.46) - 

Ellesmere Road & Muirbank Blvd A (0.34) - 

Kingston Road & Ellesmere Road B (0.81) - 

Kingston Road & Highway 401 EB Off-Ramp E (1.13) 
WBL (F) [1.04] 
SBL (F) [1.13] 
SBT (F) [1.12] 

Kingston Road & Rylander Boulevard B (0.92) 

EBL (E) [0.92] 
NBT (E) [0.55] 
SBL (E) [0.54] 
SBT (E) [0.54] 

Kingston Road & Sheppard Avenue/Port Union Road E (1.15) 
EBR (F) [1.15] 
WBL (F) [1.09] 
NBL (E) [0.76] 

Kingston Road & Highway 401 WB Off-Ramp B (0.93) EBT (C) [0.93] 

 

Exhibit 5.7: Future (2041) Background Queues Exceeding Available Storage – Segment 2, AM Peak Hour 

Intersections Mvmt 
95th Percentile 

Queues (m) 
Storage 

Capacity (m) 

Ellesmere Road & Morningside Avenue - - - 

Ellesmere Road & Conlins Road - - - 

Kingston Road & Rylander Boulevard - - - 

Kingston Road & Sheppard Avenue/Port Union Road 
EBR 72 57 
WBL 99 96 
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Exhibit 5.8: Future (2041) Background Queues Exceeding Available Storage – Segment 2, PM Peak Hour 

Intersections Mvmt 
95th Percentile 

Queues (m) 
Storage 

Capacity (m) 

Ellesmere Road & Morningside Avenue NBR 28 24 

Ellesmere Road & Conlins Road EBL 56 51 

Kingston Road & Rylander Boulevard EBL 128 97 

Kingston Road & Sheppard Avenue/Port Union Road 

EBR 327 57 
WBL 122 96 
NBR 203 34 
SBL 71 43 

 

5.2.4 Segment 2 Summary 

As expected, traffic is more congested in the future background condition. The arterial-arterial 

intersections at Ellesmere Road and Morningside Avenue, Kingston Road and Sheppard 

Avenue, and Kingston Road at the Highway 401 eastbound off-ramp, experience the most 

congestion. Several of the other intersections face the operational challenges of an unprotected 

left turn phase with a high opposing through volume. For these intersections, it is recommended 

that protected phasing be implemented. Traffic volumes indicate that traffic is generally 

distributed heavier to the west in the a.m. peak hour and east in the p.m. peak hour. This is likely 

attributed to commuting behaviour. 

The Highway 401 eastbound off-ramp is expected to see a significant growth for future 

background conditions. Additionally, a westbound left protected phase is recommended for both 

a.m. and p.m. peak hours for vehicular access to westbound Highway 2A. 

Future scenarios without BRT would require significant adjustments to traffic signal timing, cycle 

lengths, movement phasing structures, lane configurations and vehicle diversions to other 

routes. Without these changes at arterial-arterial intersections, it is expected that queue lengths 

will exceed storage length, and volume will continue to exceed capacity even further resulting in 

excessive delay along the corridor.  

5.3 Kingston Road from Altona Road to west of Elizabeth Street 
(Segment 3) 

5.3.1 Network Changes 

Major network changes along segment 3 are largely centred about Pickering Town Centre, 

which is both a Regional Centre and Urban Growth Centre. There is planned redevelopment of 

lands west of Pickering Town Centre, to the south of Kingston Road. To serve this new growth, a 

new east-west arterial is planned between Kingston Road and Liverpool Road. There are also 

long-term plans for a new north-south arterial road to be constructed that will run parallel and 

between Valley Farm Road and Brock Road, which will link Kingston Road with Bayly Street via 

an overpass across Highway 401, however this link is not included in the 2041 EMME network. 

Finally, Highway 401 is planned to be expanded east of Brock Road.  

An extension of Notion Road southerly across Highway 401 and connecting to Squires Beach 

Road is planned to be completed by 2024. This network change was not included in the initial 

2041 EMME model run used for growth rate development (described in Section 4). However, 

this new link was tested in a sensitivity analysis and has been accounted for in this traffic 

analysis. See Appendix E for the EMME model outputs. 

Other planned road network changes include widening of Whites Road, Brock Road, and Bayly 

Street to 6/7 lanes to accommodate new HOV lanes, as well as widening of Finch Avenue to 

three lanes to accommodate a centre two-way left-turn lane. A bridge expansion of the Brock 
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Road & Highway 401 overpass is also planned beyond 2031. Lane configuration of Kingston 

Road within this segment for the future background scenario were assumed to remain the same 

as existing. 

Major transit service enhancements will include implementation of higher order local bus service, 

planned high frequency routes utilizing the planned HOV lanes on Whites Road, Brock Road, 

and Bayly Street. A new GO Station (Seaton GO Station) is also planned to the north, to be 

located off of Brock Road near Taunton Road.  

5.3.2 Background Growth Adjustments 

Estimated background growth in the p.m. peak hour was suppressed along two portions of 

segment 3 where eastbound flows are already close to capacity and limited growth potential 

remains. Between Whites Road and Liverpool Road, eastbound growth was reduced by 90 vph 

and is assumed to be diverted to other parallel corridors including Bayly Street and Finch 

Avenue (which is planned for widening to three lanes). Between Brock Road and Elizabeth 

Street, eastbound growth was reduced by 60 vph and is assumed to be diverted amongst other 

parallel corridors including Bayly Street and Rossland Road. 

5.3.3 Traffic Operations 

Traffic operations were analyzed at the study intersections to estimate a.m. and p.m. peak hour 

levels-of-service under future background conditions. The results of the intersection capacity 

analysis are summarized in Exhibit 5.9 and Exhibit 5.10, while queues exceeding available 

storage are summarized in Exhibit 5.11 and Exhibit 5.12. Detailed future background conditions 

synchro outputs are provided in Appendix G. The below discussion focuses on major changes 

between the existing and future background results.   

Kingston Road & Altona Road 

• In the p.m. peak hour, eastbound demand increases and the eastbound left-turn 

movement now operates at capacity with a v/c ratio of 0.99, despite having a short 

advanced green phase. The shared southbound through/left movement now 

experiences delays and operates at LOS E, as green time is prioritized to the east-

west phase.  

Kingston Road & Rougemont Drive 

• The westbound left-turn movement was shown to deteriorate significantly and so a 

short advanced green phase was added. Under this new protected-permissive 

phasing, the movement is no longer identified as being critical in either peak hour.  

• In the p.m. peak hour, background growth causes the eastbound through 

movement to approach capacity as the movement now operates with a v/c ratio of 

0.96, though with limited delay. The northbound left-turn also approaches capacity 

and now operates with a v/c ratio of 0.93, as well as with delays at LOS E.  

Kingston Road and Whites Road 

• In the a.m. peak hour, the southbound through movement deteriorates slightly and 

is now closer to capacity with a v/c ratio of 0.93. The northbound left-turn 

experiences some delay and operates at LOS E. 

• In the p.m. peak hour, signal timing optimization results in additional green time 

being added to the westbound left-turn movement and as a result it is no longer 

critical. However, the southbound left-turn deteriorates significantly and is now 

shown to be oversaturated with a v/c ratio of 1.08 and a LOS of F. The eastbound 
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through movement it is now beginning to approach capacity, having a v/c ratio of 

0.86. 

Kingston Road and Dixie Road 

• In the p.m. peak hour, the eastbound through movement is now approaching 

capacity having a v/c ratio of 0.92, though with limited delays as green time is 

prioritized to the east-west phase. On the other hand, the northbound left-turn 

movement receives limited green time and becomes critical with a LOS of E.  

Kingston Road and Liverpool Road 

• In the a.m. peak hour, both the southbound through and westbound left-turn 

movements are approaching capacity with v/c ratios of 0.87 and 0.88, respectively. 

Background growth on these movements includes traffic travelling to Highway 401. 

• In the p.m. peak hour, several critical movements are identified as movements 

compete for available green time. The northbound through and opposing 

southbound left-turn are newly critical as they begin to approach capacity. The 

westbound left-turn movement, which was already critical under existing conditions, 

deteriorates significantly and is now oversaturated with a v/c ratio of 1.10. 

Kingston Road and Glenanna Road 

• In the p.m. peak hour, the eastbound through movement, which was already above 

capacity under existing conditions, deteriorates significantly and is now 

oversaturated with a v/c ratio of 1.19. 

Kingston Road and Valley Farm Road 

• In the p.m. peak hour, background growth causes the eastbound through 

movement to approach capacity with a v/c ratio of 0.88, although green time is 

heavily prioritized towards the east-west phases and so this movement experiences 

little delay with a LOS of B.  

Kingston Road and Brock Road 

• In the p.m. peak hour, critical movements exist on all four approaches as was the 

case in existing conditions, and certain movements deteriorate further with 

background growth added. The eastbound through, westbound left, and northbound 

through deteriorate beyond capacity and now have v/c ratios above 1.00. The 

northbound left-turn movement is newly critical as it approaches capacity, having a 

v/c ratio of 0.87.  

Kingston Road and Notion Road 

• In the p.m. peak hour, several movements become critical. The eastbound through 

is approaching capacity with a v/c ratio of 0.97, while westbound left and 

northbound through operate above capacity with v/c ratios of 1.03 and 1.04. 
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Exhibit 5.9: Future (2041) Background Traffic Conditions Summary – Segment 3, AM Peak Hour 

Intersections 
Int  

LOS (v/c) 
Critical Movements  

(LOS)[v/c] 

Kingston Road & Altona Road C (0.88) - 

Kingston Road & Rougemount Drive C (0.65) - 

Kingston Road & Rosebank Road B (0.41) - 

Kingston Road & Steeple Hill B (0.55) - 

Kingston Road & Whites Road (RR 38) C (0.86) 
NBL (E) [0.86] 
SBT (D) [0.93] 

Kingston Road & Delta Boulevard B (0.58) - 

Kingston Road & Highway 401 WB Off Ramp C (0.79) 
WBL (D) [0.91] 

NBL (E) [0.94] 

Kingston Road & Fairport Road B (0.60) - 

Kingston Road & Dixie Road B (0.54) - 

Kingston Road & Walnut Lane A (0.46) - 

Kingston Road & Liverpool Road (RR 29) C (0.81) 
WBL (D) [0.88] 
SBT (D) [0.87] 

Kingston Road & Glenanna Road C (0.54) - 

Kingston Road & Valley Farm Road C (0.50) - 

Kingston Road & Brock Road (RR 1) C (0.85) 
WBL (D) [0.92] 

SBT (D) [0.95] 

Kingston Road & Bainbridge Drive B (0.58) - 

Kingston Road & Notion Road B (0.78) - 
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Exhibit 5.10: Future (2041) Background Traffic Conditions Summary – Segment 3, PM Peak Hour 

Intersections 
Int  

LOS (v/c) 
Critical Movements  

(LOS)[v/c] 

Kingston Road & Altona Road C (0.88) 
SBTL (E) [0.84] 
NEL (D) [0.99] 

Kingston Road & Rougemount Drive C (0.97) 
EBT (C) [0.96] 

NBL (E) [0.93] 

Kingston Road & Rosebank Road A (0.52) - 

Kingston Road & Steeple Hill B (0.66) SBL (E) [0.83] 

Kingston Road & Whites Road (RR 38) D (1.01) 
EBT (D) [0.86] 
NBR (F) [1.11] 
SBL (F) [1.08] 

Kingston Road & Delta Boulevard C (0.87) 
EBT (C) [0.90] 

NBL (E) [0.85] 

Kingston Road & Highway 401 WB Off Ramp D (0.96) 

EBT (C) [0.98] 

WBL (E) [0.97] 

NBL (E) [0.97] 

Kingston Road & Fairport Road B (0.81) - 

Kingston Road & Dixie Road C (0.88) 
EBT (C) [0.92] 

NWL (E) [0.83] 

Kingston Road & Walnut Lane C (0.76) - 

Kingston Road & Liverpool Road (RR 29) D (1.04) 

EBT (E) [0.96] 
WBL (F) [1.10] 
NBL (E) [0.97] 
NBT (D) [0.86] 
SBL (E) [0.82] 

Kingston Road & Glenanna Road D (0.77) 
NET (F) [1.19] 

SWL (D) [0.90] 

Kingston Road & Valley Farm Road B (0.87) 
EBT (B) [0.88] 

SBL (F) [0.90] 

Kingston Road & Brock Road (RR 1) E (1.03) 

EBL (D) [0.94] 

EBT (F) [1.07] 

WBL (F) [1.18] 

NBL (D) [0.87] 

NBT (E) [1.06] 

NBR (E) [0.97] 

SBL (F) [0.99] 

Kingston Road & Bainbridge Drive B (0.84) WBL (E) [0.88] 

Kingston Road & Notion Road D (0.97) 

EBT (D) [0.97] 

WBL (E) [1.03] 

NBT (F) [1.04] 
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Exhibit 5.11: Future (2041) Background Queues Exceeding Available Storage – Segment 3, AM Peak Hour 

Intersection Mvmt 
Storage 

Capacity (m) 
50% Queues 

(m) 
95% Queues 

(m) 

Kingston Road & Altona Road 
NEL 18 35 68 

SWR 16 29 56 

Kingston Road & Rougemount Drive 
NBL 30 68 94 

SBL 20 14 24 

Kingston Road & Rosebank Road SBL 24 17 30 

Kingston Road & Steeple Hill SBL 15 43 63 

Kingston Road & Whites Road 

WBL 45 - - 

WBR 30 - - 

NBR 55 33 60 

SBR 20 9 24 

Kingston Road & Delta Boulevard 
NBL 28 - - 

SBL 28 - - 

Kingston Road & Highway 401 WB 
Off Ramp 

WBL 30 57 114 

NBL 100 90 126 

Kingston Road & Fairport Road 
SBR 20 21 51 

WBR 20 - - 

Kingston Road & Dixie Road 

WBR 30 - - 

SEL 15 34 51 

NWL 9 9 20 

Kingston Road & Walnut Lane SBL 15 8 17 

Kingston Road & Glenanna Road 

NBL 26 - - 

NBR 26 - - 

SBL 29 24 39 

SWL 40 - - 

SWR 25 - - 

Kingston Road & Valley Farm Road 
NBL 15 9 19 

SBL 15 17 30 

Kingston Road & Brock Road  
WBL 115 81 133 

NBR 85 - - 

Kingston Road & Bainbridge Drive 
WBL 30 - - 

NWL 15 26 43 

Kingston Road & Notion Road WBL 60 32 62 
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Exhibit 5.12: Future (2041) Background Queues Exceeding Available Storage – Segment 3, PM Peak Hour 

Intersection Mvmt 
Storage 

Capacity (m) 
50% Queues 

(m) 
95% Queues 

(m) 

Kingston Road & Altona Road 
NEL 18 133 204 

SWR 16 35 67 

Kingston Road & Rougemount Drive 
NBL 30 66 118 

SBL 20 14 29 

Kingston Road & Rosebank Road SBL 24 - - 

Kingston Road & Steeple Hill SBL 15 49 73 

Kingston Road & Whites Road 

WBL 45 34 62 

WBR 30 85 131 

NBR 55 213 229 

SBR 20 - - 

Kingston Road & Delta Boulevard 
NBL 28 38 61 

SBL 28 16 29 

Kingston Road & Highway 401 WB 
Off Ramp 

WBL 30 49 90 

NBL 100 98 138 

Kingston Road & Fairport Road 
SBR 20 22 43 

WBR 20 26 56 

Kingston Road & Dixie Road 

WBR 30 21 40 

SEL 15 30 46 

NWL 9 33 52 

Kingston Road & Walnut Lane SBL 15 7 16 

Kingston Road & Glenanna Road 

NBL 26 18 30 

NBR 26 - - 

SBL 29 27 42 

SWL 40 28 61 

SWR 25 23 43 

Kingston Road & Valley Farm Road 
NBL 15 9 19 

SBL 15 19 15 

Kingston Road & Brock Road  
WBL 115 - - 

NBR 85 90 163 

Kingston Road & Bainbridge Drive 
WBL 30 12 38 

NWL 15 34 52 

Kingston Road & Notion Road WBL 60 55 82 

 

5.3.4 Segment 3 Summary 

The future background scenarios required various adjustments to traffic signal timings, cycle 

lengths, and movement phasing structures. With these changes, and despite numerous critical 

movements being identified particularly in the p.m. peak hour, all intersections along this 

segment remain operating at overall LOS D or better with exception of the Brock Road 

intersection which operates at overall LOS E in the p.m. peak.  

Congestion is generally limited at the intersections with collector roads, although there are often 

delays on the minor approaches as green time is prioritized towards the heavy east-west 

movements. At the major arterial-arterial intersections where crossing volumes are high, 

significant congestion is generally observed as all approaches compete for available green time. 

As was the case for existing conditions, there are higher volumes of traffic travelling westbound 

in the a.m. peak and eastbound in the p.m. peak. 



IBI GROUP & PARSONS REPORT 
Durham-Scarborough Bus Rapid Transit  
Traffic Impact Analysis 

December 23, 2021 61 

5.4 Kingston Road from Elizabeth Street to Rotherglen Road 
(‘Pickering Village’) (Segment 4) 

5.4.1 Network Changes 

Road network changes include the planned widening of Church Street N (north of Kingston 

Road) from 2 to 4 lanes expected to be completed between 2028 and 2031. There is also 

widening planned on several nearby and/or parallel corridors including Brock Road (widening to 

6/7 lanes to accommodate HOV lanes), Westney Road (widening to 6/7 lanes south of Kingston 

Road to accommodate HOV lanes), and Bayly Street (widening to 6/7 lanes to accommodate 

HOV lanes). Highway 401 is being planned for expansion east of Brock Road (parallel to this 

segment).  

Major transit service enhancements will include implementation of higher order local bus service, 

including planned high frequency routes on several nearby corridors including Brock Road, 

Westney Road, and Bayly Street. These routes will utilize future HOV lanes where planned.   

5.4.2 Background Growth Adjustments 

While traffic demands are already approaching capacity at certain periods, including in the p.m. 

peak hour where eastbound demands are highest, the travel demand model did show significant 

background growth along this constrained portion. As a result, no adjustments were made to 

estimated background growth along segment 4. 

5.4.3 Traffic Operations 

Traffic operations were analyzed at the study intersections to estimate a.m. and p.m. peak hour 

levels-of-service under future background conditions. The results of the intersection capacity 

analysis are summarized in Exhibit 5.13 and Exhibit 5.14, while queues exceeding available 

storage are summarized in Exhibit 5.15 and Exhibit 5.16. Detailed future background conditions 

synchro outputs are provided in Appendix G. The below discussion focuses on major changes 

between the existing and future background results.   

Kingston Road and Elizabeth Street 

• In the a.m. peak hour, background growth causes the westbound through 

movement to approach capacity with a v/c ratio of 0.90, although delays are limited. 

However, this movement hampers both the eastbound left-turn and southbound 

right-turn movements, as there are limited gaps available for drivers to make those 

respective turns, and these movements operate with v/c ratios of 0.93 and 0.94.  

• In the p.m. peak hour, the eastbound left-turn is now critical with a v/c ratio of 0.86. 

Westbound through volumes are lower in the p.m. peak and so delay for this 

movement is more moderate, with a LOS of D observed. 

Kingston Road and Church Street 

• In the p.m. peak hour, increasing eastbound traffic causes the westbound through 

movement to become critical, operating at capacity with a v/c ratio of 1.02 and a 

LOS of E. The already critical eastbound left-turn, eastbound through, and 

northbound through movements deteriorate slightly and are now at capacity. 

Kingston Road and Rotherglen Road 

• Despite the added background growth, signal timing optimization provides 

improvements to the critical movements identified under existing conditions.  
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Exhibit 5.13: Future (2041) Background Traffic Conditions Summary – Segment 4, AM Peak Hour 

Intersections 
Int  

LOS (v/c) 
Critical Movements  

(LOS)[v/c] 

Kingston Road & Elizabeth Street C (0.95) 

EBL (F) [0.93] 

WBT (C) [0.90] 

SER (E) [0.94] 

Kingston Road & Church Street C (0.80) -  

Kingston Road & Rotherglen Road B (0.64) -  

 

Exhibit 5.14: Future (2041) Background Traffic Conditions Summary – Segment 4, PM Peak Hour 

Intersections 
Int  

LOS (v/c) 
Critical Movements  

(LOS)[v/c] 

Kingston Road & Elizabeth Street C (0.83) EBL (D) [0.86] 

Kingston Road & Church Street E (1.02) 

EBL (E) [1.00] 
EBT (D) [1.03] 
WBT (E) [1.02] 
NBT (E) [0.99] 

Kingston Road & Rotherglen Road B (0.63) SBL (E) [0.64] 

 

Exhibit 5.15: Future (2041) Background Queues Exceeding Available Storage – Segment 4, AM Peak Hour 

Intersection Mvmt 
Storage 

Capacity (m) 
50% 

Queues (m) 
95% 

Queues (m) 

Kingston Road & Elizabeth Street SER 15 73 140 

Kingston Road & Church Street 

EBL 60 30 64 

SBL 40 35 58 

SBR 40 36 90 

Kingston Road & Rotherglen Road SBL 20 36 53 

 

Exhibit 5.16: Future (2041) Background Queues Exceeding Available Storage – Segment 4, PM Peak Hour 

Intersection Mvmt 
Storage 

Capacity (m) 
50% 

Queues (m) 
95% 

Queues (m) 

Kingston Road & Elizabeth Street SER 15 0 24 

Kingston Road & Church Street 

EBL 60 86 146 

SBL 40 -  -  

SBR 40 -  -  

Kingston Road & Rotherglen Road SBL 20 22 38 

 

5.4.4 Segment 4 Summary 

Segment 4 is located in Pickering Village and is identified as one of the ‘pinch point’ segments 

along the corridor. All intersections operate at overall LOS C or better apart from the Church 

Street intersection which operates at LOS E in the p.m. peak hour with several movements at 

capacity.  

As was the case for existing conditions, there are higher volumes of traffic traveling westbound 

in the a.m. peak hour and eastbound in the p.m. peak hour, reflected by the critical movements.  
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5.5 Kingston Road from east of Rotherglen Road to Lake Ridge 
Road (Segment 5) 

5.5.1 Network Changes 

There are several major improvements planned on Westney Road: widening to 6/7 lanes south 

of Kingston Road to accommodate HOV lanes, widening to 5 lanes further north away from the 

study area (north of Rossland Road), and long-term (beyond 2031) bridge widening of Westney 

Road & Highway 401 underpass. Lake Ridge Road is planned to be widened to 5 lanes between 

Rossland Road and Bayly Street. The parallel Bayly Street is planned to be widened to 6/7 lanes 

west of Salem Road to accommodate HOV lanes. Highway 401 is also being planned for 

expansion east of Brock Road and therefore parallel to this BRT segment. 

Major transit service enhancements will include implementation of higher order local bus service, 

including planned high frequency routes on several nearby corridors including Westney Road, 

Bayly Street / Victoria Street, and Harwood Avenue. These high frequency routes where utilize 

future HOV lanes where they are planned. 

5.5.2 Background Growth Adjustments 

Between Salem Road and Lake Ridge Road, eastbound flows are already very high and limited 

growth potential remains. As such, estimated p.m. peak hour background growth observed in the 

travel demand model was reduced by 50 vph when applying this growth to the existing 

conditions volumes. This traffic assumed to be diverted amongst other parallel corridors 

including Bayly Street and Rossland Road. 

5.5.3 Traffic Operations 

Traffic operations were analyzed at the study intersections to estimate a.m. and p.m. peak hour 

levels-of-service under future background conditions. The results of the intersection capacity 

analysis are summarized in Exhibit 5.17 and Exhibit 5.18, while queues exceeding available 

storage are summarized in Exhibit 5.19 and Exhibit 5.20. Detailed future background conditions 

synchro outputs are provided in Appendix G. The below discussion focuses on major changes 

between the existing and future background results.   

Kingston Road and Westney Road 

• In the a.m. peak hour, background growth in the southbound direction towards 

Highway 401 causes the southbound through movement to become critical with a 

v/c ratio of 0.93. There are also fewer gaps for the opposing northbound left-turn 

movement which now has an LOS of E.  

• In the p.m. peak hour, the already critical westbound left-turn deteriorates and 

experiences additional delay, now operating at LOS F. New critical movements 

appear on the northbound and southbound approaches, as increased traffic causes 

the northbound through movement to become critical with a v/c ratio of 0.87, while 

the opposing southbound left-turn experiences delays and operates at LOS E.  

Kingston Road and Westney Plaza 

• In the pm. peak hour, the southbound left-turn experiences delays as green time is 

prioritized to the east-west phase, and operates at LOS E. 

Kingston Road and Harwood Avenue 

• In the a.m. peak hour, with the southbound through movement remaining 

congested, the northbound left-turn movement becomes critical with a v/c ratio of 

0.90 and a LOS of E. 
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• In the p.m. peak hour, signal timing optimization results in less green time being 

available for the advanced left-turn phases as this time is prioritized towards the 

heavy through movements. As a result, while the eastbound through movement 

improves and is no longer operating above capacity, the westbound left-turn 

movement deteriorates significantly and is now oversaturated with a v/c ratio of 

1.16 and a LOS of F. Additionally, the northbound and southbound left-turn 

movements, which were already critical, deteriorate and now both at or above 

capacity with respective v/c ratios of 1.02 and 1.07.  

Kingston Road and Salem Road 

• In the p.m. peak hour, with high volumes on all four approaches, additional green 

time is required to accommodate the highest volumes on the eastbound approach. 

However, this re-allocation of green time combined with steady eastbound traffic 

flow results in a significant deterioration of the westbound left-turn and northbound 

right-turn movements, which both now operate at LOS F and are oversaturated 

having respective v/c ratios of 1.33 and 1.17. Increasing the cycle length would 

provide a benefit to traffic operations here.  

Kingston Road and Lake Ridge Road 

• With Lake Ridge Road planned for widening to 5 lanes and given its function as a 

key access route for traffic entering Highway 401 westbound and exiting Highway 

401 eastbound. 

• In the a.m. peak hour, Lake Ridge Road is expected to operate with no critical 

movements. 

• In the p.m. peak hour, northbound approach volumes are higher as it includes traffic 

that has exited Highway 401. The westbound left-turn movement operates with 

some capacity remaining with a v/c ratio of 0.88. The eastbound left and through 

operate with some capacity remain, both have a v/c ratio of 0.87. 
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Exhibit 5.17: Future (2041) Background Traffic Conditions Summary – Segment 5, AM Peak Hour 

Intersections Int LOS (v/c) 
Critical Movements  

(LOS)[v/c] 

Kingston Road & Westney Road (RR31) C (0.85) 

WBL (D) [0.89] 

NBL (E) [0.81] 

SBT (D) [0.93] 

  

  

Kingston Road & Westney Plaza A (0.54) - 

Kingston Road & Ritchie Avenue C (0.66) 
NBL (E) [0.84] 

  

Kingston Road & Harwood Centre Access A (0.36) - 

Kingston Road & Harwood Avenue D (0.85) 

EBR (E) [0.16] 

WBL (F) [1.06] 

NBL (E) [0.91] 

SBT (D) [0.95] 

  

  

Kingston Road & Durham East Centre Access A (0.48) - 

Kingston Road & Costco Entrance B (0.59) - 

Kingston Road & Salem Road (RR 41) C (0.94) 

WBL (F) [1.16] 

WBT (D) [0.97] 

NBL (F) [1.1] 

SBT (E) [1.02] 

  

  

Kingston Road & Whitetail Centre B (0.59) - 

Kingston Road & Alexander's Crossing A (0.48) - 

Kingston Road & Audley Road B (0.58) - 

Kingston Road / Dundas Street & Lake Ridge Road (RR 23) C (0.82) - 
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Exhibit 5.18: Future (2041) Background Traffic Conditions Summary – Segment 5, PM Peak Hour 

Intersections Int LOS (v/c) 
Critical Movements  

(LOS)[v/c] 

Kingston Road & Westney Road (RR31) D (0.92) 

EBL (D) [0.88] 

EBT (D) [0.9] 

WBL (E) [0.86] 

NBT (D) [0.87] 

SBL (E) [0.86] 

Kingston Road & Westney Plaza B (0.76) SBL (E) [0.8] 

Kingston Road & Ritchie Avenue B (0.69) NBT (E) [0.73] 

Kingston Road & Harwood Centre Access B (0.73) - 

Kingston Road & Harwood Avenue D (1.14) 

EBL (E) [0.96] 

EBT (C) [0.92] 

WBL (F) [1.16] 

NBL (F) [1.02] 

NBT (D) [0.89] 

SBL (F) [1.07] 

Kingston Road & Durham East Centre Access B (0.7) - 

Kingston Road & Costco Entrance C (0.83) 
WBL (E) [0.88] 

  

Kingston Road & Salem Road (RR 41) E (1.24) 

EBT (E) [1.02] 

WBL (F) [1.33] 

NBL (E) [0.94] 

NBR (F) [1.17] 

SBL (D) [0.86] 

  

Kingston Road & Whitetail Centre D (1.43) 
EBL (F) [1.54] 

NBL (F) [0.85] 

Kingston Road & Alexander's Crossing B (0.7) - 

Kingston Road & Audley Road B (0.74) - 

Kingston Road / Dundas Street & Lake Ridge Road (RR 23) D (0.87) 

EBL (C) [0.87] 

EBT (D) [0.87] 

WBL (E) [0.88] 
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Exhibit 5.19: Future (2041) Background Queues Exceeding Available Storage – Segment 5, AM Peak Hour 

Intersection Mvmt 
Storage 

Capacity (m) 
50% 

Queues (m) 
95% 

Queues (m) 

Kingston Road & Westney Plaza SBL 25 28 45 

Kingston Road & Ritchie Avenue  NBL 27 22 45 

Kingston Road & Harwood Centre Access SBL 15 11 22 

Kingston Road & Harwood Avenue SBL 60 - - 

Kingston Road & Durham East Centre Access NBL 30 - - 

Kingston Road & Costco Entrance 

EBR 30 - - 

WBR 30 - - 

NBL 30 19 34 

Kingston Road & Salem Road (RR 41) NBR 145 - - 

Kingston Road & Whitetail Centre 

EBL 70 106 263 

NBL 15 - - 

SBL 45 - - 

Kingston Road & Audley Road SBL 50 - - 

Kingston Road / Dundas Street  
& Lake Ridge Road (RR 23) 

EBL 105 - - 

WBL 160 138 209 

NBR 217 20 39 

 

Exhibit 5.20: Future (2041) Background Queues Exceeding Available Storage – Segment 5, PM Peak Hour 

Intersection Mvmt 
Storage 

Capacity (m) 
50% 

Queues (m) 
95% 

Queues (m) 

Kingston Road & Westney Plaza SBL 25 69 93 

Kingston Road & Ritchie Avenue  NBL 27 15 27 

Kingston Road & Harwood Centre Access SBL 15 42 61 

Kingston Road & Harwood Avenue SBL 60 21 61 

Kingston Road & Durham East Centre Access NBL 30 8 18 

Kingston Road & Costco Entrance 

EBR 30 13 40 

WBR 30 19 33 

NBL 30 25 41 

Kingston Road & Salem Road (RR 41) NBR 145 161 232 

Kingston Road & Whitetail Centre 

EBL 70 -  -  

NBL 15 16 35 

SBL 45 32 49 

Kingston Road & Audley Road SBL 50 46 70 

Kingston Road / Dundas Street  
& Lake Ridge Road (RR 23) 

EBL 105 67 129 

WBL 160 - - 

NBR 217 53 92 

 

5.5.4 Segment 5 Summary 

The future background scenarios required various adjustments to traffic signal timings, cycle 

lengths, and movement phasing structures. In addition to background growth along the corridor, 

the travel demand model also showed significant growth on major intersecting arterial roads. As 

expected, traffic is more congested in the future background and these arterial-arterial 

intersections operate at or over capacity. Specifically, the intersections of Harwood Ave and 

Salem Road operate above capacity in the p.m. peak hour.  

As was the case for existing conditions, westbound and southbound volumes are higher in the 

a.m. peak hour, while eastbound and northbound volumes are higher in the p.m. peak. This 

reflects the existing east-west commuting patterns along Kingston Road.  
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5.6 Dundas Street from Lake Ridge Road to east of 
Cochrane/Annes Street (Segment 6) 

5.6.1 Network Changes 

Major network changes are planned in conjunction with the West Whitby Secondary Plan, which 

has developed land use policies and designations for the area bound by Lyndebrook Road to the 

north, the existing developed area near Lynde Creek to the east, Highway 401 to the south, and 

Lake Ridge Road to the west. This area extends both north and south of the BRT corridor along 

Dundas Street, with the area to the south being zoned for industrial uses, and the lands 

immediately north of Dundas Street zoned for a mix of industrial and residential uses (with 

higher densities closer to Dundas Street). 

A new road (Des Newman Blvd) intersecting Dundas Street was recently opened to traffic, and 

operates as a Type B Arterial Road with a signalized intersection at Dundas Street. This new 

arterial is included in the 2041 EMME model. A second unsignalized access will be located to 

the east but limited to right-in/right-out movements only. While not within the study area itself, a 

planned future interchange at Rossland Road & Highway 412 will likely reduce the amount of 

traffic using the Dundas Street & Highway 412 interchange. Highway 401 is planned for 

expansion east of Brock Road and parallel to this BRT segment. New traffic signals are 

assumed to be introduced at both Highway 412 ramp terminals.  

Major transit service enhancements will include expanded and more frequent local bus service, 

while a future transitway is planned along the west side of Highway 412. New commuter carpool 

lots are also planned at the Highway 412 interchanges including those at Dundas Street and 

Rossland Road.  

Lane configurations within this segment of Dundas Street for the future background scenario 

were assumed to remain the same as existing. Changes to proposed developments and transit 

additions are accounted for in the assumptions behind background growth forecasts.  

5.6.2 Background Growth Adjustments 

Eastbound demands along this segment are already quite high in the p.m. peak hour. For this 

reason, the estimated p.m. peak hour background growth observed in the travel demand model 

was reduced by 50 vph when applied to the existing conditions volumes. This traffic is assumed 

to be diverted amongst other parallel corridors including Victoria Street and Rossland Road. 

5.6.3 Traffic Operations 

Traffic operations were analyzed at the study intersections to estimate a.m. and p.m. peak hour 

levels-of-service under future background conditions. The results of the intersection capacity 

analysis are summarized in Exhibit 5.21 and Exhibit 5.22, while queues exceeding available 

storage are summarized in Exhibit 5.23 and Exhibit 5.24. Detailed future background conditions 

synchro outputs are provided in Appendix G. The below discussion focuses on major changes 

between the existing and future background results.  

Dundas Street & Halls Road 

• In the p.m. peak hour, the already critical eastbound through movement 

deteriorates slightly and is approaching capacity with a v/c ratio of 0.93.  

Dundas Street & Highway 412 Southbound Off-Ramp 

• The signalized off-ramp terminal operates well overall during both peak hours.   

• In the p.m. peak hour, the eastbound through movement is approaching capacity 

with a v/c ratio of 0.93, however has limited delay and operates at LOS C. 
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Dundas Street & Highway 412 Northbound On-Ramp 

• The signalized on-ramp terminal operates well overall during both peak hours, and 

no critical movements are identified.  

Dundas Street & Des Newman Boulevard 

• In the a.m. peak hour, the westbound through movement is approaching capacity 

with a v/c ratio of 0.94. 

• In the p.m. peak hour, the eastbound through movement is approaching capacity 

with a v/c ratio of 0.93. 

Dundas Street & White Oaks Court 

• In the p.m. peak hour, eastbound through volumes increase and the movement 

becomes critical having a v/c ratio of 0.87, though with limited delay as significant 

green time is allocated to that movement. However, the opposing westbound left-

turn movement, which does not have significant volume but operates only under 

permissive phasing, deteriorates to LOS E and a v/c ratio of 0.89 as there are 

limited gaps for vehicles to make the left-turn. 

Dundas Street & McQuay Street / Jeffrey Street 

• In the a.m. peak hour, the westbound through and southbound left-turn movements 

become critical, now operating with v/c ratios of 0.93 and 0.87, respectively.  

• In the p.m. peak hour, the already critical westbound left-turn deteriorates slightly 

and experiences longer delays, having a LOS of E. The eastbound through 

movement is now beginning to approach capacity, with a v/c ratio of 0.87. 

Intersection operations improve slightly with the eastbound left-turn movement 

operating exclusively under permissive phasing, with the short protected phase 

removed.   

Dundas Street & Cochrane Street 

• In the a.m. peak hour, the westbound through movement is newly critical and now 

approaching capacity, with a v/c ratio of 0.93. The southbound through movement, 

which was already critical under existing conditions, further deteriorates and is now 

at capacity with a v/c ratio of 0.99.  

Exhibit 5.21: Future (2041) Background Traffic Conditions Summary – Segment 6, AM Peak Hour 

Intersections 
Int  

LOS (v/c) 
Critical Movements  

(LOS)[v/c] 

Dundas Street & Halls Road C (0.64) WBT (C) [0.91] 

Dundas Street & Highway 412 SB Off-Ramp A (0.68) - 

Dundas Street & Highway 412 NB On-Ramp A (0.69) - 

Dundas Street & Des Newman Boulevard B (0.76) WBT (C) [0.94] 

Dundas Street & White Oaks Court B (0.74) - 

Dundas Street & McQuay Street / Jeffrey Street C (0.88) 
WBT (C) [0.93] 
SBL (D) [0.87] 

Dundas Street & Fire Station Access A (0.58) - 

Dundas Street & Cochrane Street D (0.91) 
WBT (D) [0.93] 

SBT (E) [0.99] 
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Exhibit 5.22: Future (2041) Background Traffic Conditions Summary – Segment 6, PM Peak Hour 

Intersections 
Int  

LOS (v/c) 
Critical Movements  

(LOS)[v/c] 

Dundas Street & Halls Road C (0.71) EBT (C) [0.93] 

Dundas Street & Highway 412 SB Off-Ramp C (0.83) EBT (D) [0.93] 

Dundas Street & Highway 412 NB On-Ramp A (0.77) - 

Dundas Street & Des Newman Boulevard B (0.72) EBT (C) [0.93] 

Dundas Street & White Oaks Court B (0.82) 
EBT (B) [0.87] 

WBL (E) [0.89] 

Dundas Street & McQuay Street / Jeffrey Street B (0.89) 
EBL (C) [0.86] 

WBL (F) [0.91] 

Dundas Street & Fire Station Access A (0.63) - 

Dundas Street & Cochrane Street C (0.79) EBT (C) [0.89] 

 

Exhibit 5.23: Future (2041) Background Queues Exceeding Available Storage – Segment 6 AM Peak Hour 

Intersection Mvmt 
Storage 
Capacity 

(m) 

50% 
Queues 

(m) 

95% 
Queues 

(m) 

50% 
Queues 

(m) 

95% 
Queues 

(m) 

Dundas Street & McQuay Street / Jeffrey Street 

WBL 18 - - 8 34 

SBL 23 33 68 29 60 

SBR 31 22 50 - - 

Dundas Street & Cochrane Street 
NBL 23 17 41 17 35 

EBL 45 - - 20 45 

 

Exhibit 5.24: Future (2041) Background Queues Exceeding Available Storage – Segment 6 PM Peak Hour 

Intersection Mvmt 
Storage 
Capacity 

(m) 

50% 
Queues 

(m) 

95% 
Queues 

(m) 

50% 
Queues 

(m) 

95% 
Queues 

(m) 

Dundas Street & McQuay Street / Jeffrey Street 

WBL 18 - - 8 34 

SBL 23 33 68 29 60 

SBR 31 22 50 - - 

Dundas Street & Cochrane Street 
NBL 23 17 41 17 35 

EBL 45 - - 20 45 

 

5.6.4 Segment 6 Summary 

The future background scenarios required various adjustments to traffic signal timings, cycle 

lengths, and movement phasing structures. With these changes, and despite numerous critical 

movements being identified particularly in the p.m. peak hour, all intersections along this 

segment remain operating at overall LOS C or better. One exception is the Cochrane Street 

intersection which operates at overall LOS D in the a.m. peak hour.  

Congestion is generally limited at the intersections with collector roads, although there are often 

delays on the minor approaches as green time is prioritized towards the heavy east-west 

movements. At the major arterial-arterial intersections where crossing volumes are high, 

significant congestion is generally observed as all approaches compete for available green time.  

As was the case for existing conditions, westbound and southbound volumes are higher in the 

a.m. peak hour, while eastbound and northbound volumes are higher in the p.m. peak. This 

reflects the existing east-west commuting patterns along Dundas Street.  
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5.7 Dundas Street from Euclid/Henry Street to east of Garden 
Street (‘Downtown Whitby’) (Segment 7) 

5.7.1 Network Changes 

There is planned widening of Brock Street north of the BRT corridor, including widening to 5 

lanes between Rossland Road and Taunton Road, and widening to 4/5 lanes between Taunton 

Road and just south of Highway 407. Construction of this project is currently in progress with 

substantial completion expected by the end of 2020. Upcoming reconstruction of Brock Street 

from Rossland Road to Manning Road / Starr Avenue is set to begin in 2021.  

Garden Street currently extends between Consumers Drive to north of Taunton Road. There is a 

planned future expansion to the future Mid-Block Arterial Road.  

Major transit service enhancements will include implementation of higher order local bus service, 

including planned high frequency routes on several nearby corridors including Brock Street, 

Rossland Road, and Victoria Street.  

Lane configurations within this segment of Dundas Street for the future background scenario 

were assumed to remain the same as existing. Changes to proposed developments and transit 

additions are accounted for in the assumptions behind background growth forecasts.  

5.7.2 Background Growth Adjustments 

There is still some existing capacity along this corridor segment, and background growth 

estimates observed in the travel demand model appeared reasonable. As such, no background 

growth adjustments were made.  

5.7.3 Traffic Operations 

Traffic operations were analyzed at the study intersections to estimate a.m. and p.m. peak hour 

levels-of-service under future background conditions. The results of the intersection capacity 

analysis are summarized in Exhibit 5.25 and Exhibit 5.26, while queues exceeding available 

storage are summarized in Exhibit 5.27 and Exhibit 5.28. Detailed future background conditions 

synchro outputs are provided in Appendix G. The below discussion focuses on major changes 

between the existing and future background results.   

Dundas Street & Euclid Street / Henry Street 

• In the p.m. peak hour, the eastbound through movement is beginning to approach 

capacity having a v/c ratio of 0.87.  

Dundas Street & Brock Street 

• Eastbound and westbound left-turns are currently prohibited at this intersection, and 

these turning restrictions are assumed to remain in the future given the limited 

property setbacks and lack of right-of-way to accommodate auxiliary left-turn lanes.  

• In the a.m. peak hour, signal timing optimization frees additional green time up for 

the main east-west phase, causing the westbound through movement to no longer 

be oversaturated as it was under existing conditions. However, the movement still 

operates with a v/c ratio of 0.96 and at LOS D given only a single through lane is 

provided. 

• In the p.m. peak, green time optimization again results in additional green time for 

the main east-west phase, and as a result the eastbound through movement 

improves slightly from existing conditions. However, background growth in the 
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westbound direction causes that through movement to reach the single lane 

capacity, having a v/c ratio of 0.99 and a LOS of D.  

Dundas Street & Garden Street 

• Both the eastbound and westbound left-turn movements were shown to deteriorate 

and so a short protected phase was added. Operation of these movements is 

improved under this new protected-permissive phasing.  

• In the p.m. peak hour, the already critical westbound through and southbound left-

turn movements deteriorate, with the westbound through now having a v/c ratio of 

0.99, and the southbound left now having a v/c ratio of 1.04 and a LOS of F.   

Exhibit 5.25: Future (2041) Background Traffic Conditions Summary – Segment 7, AM Peak Hour 

Intersections 
Int  

LOS (v/c) 
Critical Movements  

(LOS)[v/c] 

Dundas Street & Euclid Street / Henry Street  
(RR 45) 

B (0.54) 
- 

Dundas Street & Brock Street C (0.96) WBT (D) [0.96] 

Dundas Street & Hickory Street A (0.50) - 

Dundas Street & Garden Street C (0.82) WBT (D) [0.92] 

 

Exhibit 5.26: Future (2041) Background Traffic Conditions Summary – Segment 7, PM Peak Hour 

Intersections 
Int  

LOS (v/c) 
Critical Movements  

(LOS)[v/c] 

Dundas Street & Euclid Street / Henry Street  
(RR 45) 

C (0.85) 
EBT (C) [0.87] 

Dundas Street & Brock Street D (1.00) 
EBT (C) [0.86] 
WBT (D) [0.99] 

Dundas Street & Hickory Street B (0.75) - 

Dundas Street & Garden Street D (0.93) 

EBT (E) [1.06] 

WBT (D) [0.99] 

SBL (F) [1.04] 

 

Exhibit 5.27: Future (2041) Background Queues Exceeding Available Storage – Segment 7, AM Peak Hour 

Intersection Mvmt 
Storage 
Capacity 

50% 
Queues (m) 

95% 
Queues (m) 

Dundas Street & Euclid Street / Henry Street  
(RR 45) 

NBL 8 14 29 

NBR 11 - - 

Dundas Street & Garden Street EBL 17 - - 

 

Exhibit 5.28: Future (2041) Background Queues Exceeding Available Storage – Segment 7, PM Peak Hour 

Intersection Mvmt 
Storage 
Capacity 

50% 
Queues (m) 

95% 
Queues (m) 

Dundas Street & Euclid Street / Henry Street  
(RR 45) 

NBL 8 22 52 

NBR 11 5 14 

Dundas Street & Garden Street EBL 17 14 36 

 

5.7.4 Segment 7 Summary 

Segment 7 is located in Downtown Whitby and is identified as one of the ‘pinch point’ segments 

along the corridor. While significant background growth was projected along this segment per 

the travel demand model, all intersections remain operating at overall LOS D or better in both 
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peak hours. However, the addition of background traffic growth results in the eastbound and 

westbound through movements reaching capacity at the Brock Street and Garden Street 

intersections during the p.m. peak hour.   

As was the case for existing conditions, westbound and southbound volumes are higher in the 

a.m. peak hour, while eastbound and northbound volumes are higher in the p.m. peak. This 

reflects the existing east-west commuting patterns along Dundas Street.  

5.8 Dundas/King Street from Anderson/Hopkins Street to east of 
Thornton Road (Segment 8) 

5.8.1 Network Changes 

Several major roadway network changes are planned. Hopkins Street is planned for widening to 

3 lanes between Dundas Street and Consumers Drive, and to 4/5 lanes between Consumers 

Drive and Victoria Street that will provide a new crossing of Highway 401. Thickson Road is 

planned for widening to 6/7 lanes between Dundas Street and Consumers Drive, to 4/5 lanes 

from Victoria Street south to Wentworth Street, and to 5 lanes from Taunton Road to just south 

of Highway 407. Stellar Drive (formerly known as the Consumers Drive extension) was recently 

extended easterly from Thickson Road to connect to Thornton Road, though was not accounted 

for in the model (this discrepancy should result in a slightly conservative estimation of traffic 

growth along the corridor). Adelaide Avenue is also planned to be extended easterly from 

Garrard Road to connect to Thornton Road. Finally, there are plans to re-align and widen of 

Victoria Street to 5 lanes between S Blair Street and Stevenson Road.  

Major transit service enhancements will include implementation of higher order local bus service, 

including planned high frequency routes on Thornton Road, Rossland Road, and Victoria Street. 

A new GO Station (Thornton’s Corners GO Station) is also planned west of Stevenson Road and 

north of Laval Drive, along the latest alignment for the GO Lakeshore East Extension to 

Bowmanville. 

Lane configurations within this segment of Dundas Street for the future background scenario 

were assumed to remain the same as existing. Changes to proposed developments and transit 

additions are accounted for in the assumptions behind background growth forecasts.  

5.8.2 Background Growth Adjustments 

There is still some existing capacity along this corridor segment, and no adjustments were made 

to the background growth estimates calculated in the travel demand modelling exercise.  

5.8.3 Traffic Operations 

Traffic operations were analyzed at the study intersections to estimate a.m. and p.m. peak hour 

levels-of-service under future background conditions. The results of the intersection capacity 

analysis are summarized in Exhibit 5.29 and Exhibit 5.30, while queues exceeding available 

storage are summarized in Exhibit 5.31 and Exhibit 5.32. Detailed future background conditions 

synchro outputs are provided in Appendix G. The below discussion focuses on major changes 

between the existing and future background results.   

Dundas Street & Anderson Street / Hopkins Street 

• In the p.m. peak hour, eastbound demands increase causing the eastbound 

through movement to further deteriorate and become oversaturated with a v/c ratio 

of 1.04 and LOS of E. Westbound demands also increase, causing this movement 

to become critical with a v/c ratio of 0.91. The northbound through and opposing 

southbound left-turn movements, which were already critical under existing 
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conditions, do not deteriorate any further due to more efficient signal timing 

allocation.  

Dundas Street and Glen Hill Drive 

• The eastbound left-turn movement was shown to deteriorate significantly and so a 

short protected phase was added.  

• In the p.m. peak hour, the eastbound through movement is expected to become 

critical as it approaches capacity with a v/c ratio of 0.89, although delays remain 

limited since significant green time is allocated to the main east-west phase.  

Dundas Street and Thickson Road 

• In the a.m. peak hour, the westbound through movement is expected to become 

critical as it approaches capacity with a v/c ratio of 0.90. The opposing eastbound 

left-turn movement experiences significant delays and operates at LOS F and with 

a v/c ratio of 0.93. 

• In the p.m. peak hour, the intersection is very busy, and critical movements remain 

on all four approaches. Increased delays are observed on the eastbound approach, 

with the eastbound through and left-turn movements now operating at LOS D and 

E, respectively. The westbound left-turn deteriorates further beyond capacity, now 

operating with a v/c ratio of 1.06 and at LOS F. The already critical northbound 

through movement does not deteriorate as more green time is allocated to hit, 

although the northbound left-turn becomes critical as it now operates at LOS E.       

Dundas Street and Garrard Road 

• In the p.m. peak hour, no new critical movements are identified. However, the 

eastbound through movement, which was already shown to be operating at 

capacity under existing conditions, deteriorates and becomes oversaturated with a 

v/c ratio of 1.12 and LOS of F.  

King Street & Thornton Road 

• In the p.m. peak hour, signal timing optimization allocates additional green time to 

the eastbound and westbound through movements, which are still critical but no 

longer operate above capacity despite the addition of background growth. However, 

delays increase at the eastbound left-turn movement, which now operates at LOS 

E. The southbound left-turn movement is newly critical as it begins to approach 

capacity, with a v/c ratio of 0.86.  

Exhibit 5.29: Future (2041) Background Traffic Conditions Summary – Segment 8, AM Peak Hour 

Intersections 
Int  

LOS (v/c) 
Critical Movements  

(LOS)[v/c] 

Dundas Street & Lupin Drive A (0.50) - 

Dundas Street & Anderson Street / Hopkins Street (RR 36) C (0.78) - 

Dundas Street & Glen Hill Drive B (0.55) NBL (E) [0.66] 

Dundas Street & Thickson Road (RR 26) D (0.89) 
EBL (F) [0.93] 
WBT (D) [0.90] 
SBT (D) [0.89] 

Dundas Street & Kendalwood Plaza Access A (0.51) - 

Dundas Street & Garrard Road C (0.78) - 

King Street & Thornton Road (RR 52) C (0.83) - 
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Exhibit 5.30: Future (2041) Background Traffic Conditions Summary – Segment 8, PM Peak Hour 

Intersections 
Int  

LOS (v/c) 
Critical Movements  

(LOS)[v/c] 

Dundas Street & Lupin Drive A (0.71) - 

Dundas Street & Anderson Street / Hopkins Street (RR 36) E (1.10) 

EBT (E) [1.04] 
WBT (D) [0.91] 
NBT (E) [0.95] 
SBL (E) [0.93] 

Dundas Street & Glen Hill Drive C (0.89) 
EBT (C) [0.89] 

NBL (E) [0.89] 

Dundas Street & Thickson Road (RR 26) D (1.02) 

EBL (E) [0.85] 
EBT (D) [0.98] 
WBL (F) [1.06] 
NBL (E) [0.86] 
NBT (D) [0.97] 

Dundas Street & Kendalwood Plaza Access A (0.71) - 

Dundas Street & Garrard Road D (0.93) 
EBT (F) [1.12] 

WBT (C) [0.89] 

King Street & Thornton Road (RR 52) D (0.94) 

EBL (E) [0.99] 
EBT (C) [0.91] 
WBT (D) [0.94] 
SBL (D) [0.86] 

 

Exhibit 5.31: Future (2041) Background Queues Exceeding Available Storage – Segment 8, AM Peak Hour 

Intersection Mvmt 
Storage 
Capacity 

(m) 

50% 
Queues (m) 

95% 
Queues (m) 

Dundas Street & Anderson Street / Hopkins Street (RR 36) SBL 30 - - 

Dundas Street & Glen Hill Drive NBL 34 - - 

Dundas Street & Kathleen Street  SBL 20 - - 

Dundas Street & Garrard Road 
EBL 37 - - 

SBL 27 - - 

 

Exhibit 5.32: Future (2041) Background Queues Exceeding Available Storage – Segment 8, PM Peak Hour 

Intersection Mvmt 
Storage 
Capacity 

(m) 

50% 
Queues (m) 

95% 
Queues (m) 

Dundas Street & Anderson Street / Hopkins Street (RR 36) SBL 30 21 51 

Dundas Street & Glen Hill Drive NBL 34 45 82 

Dundas Street & Kathleen Street  SBL 20 19 33 

Dundas Street & Garrard Road 
EBL 37 10 43 

SBL 27 19 28 

 

5.8.4 Segment 8 Summary 

The future background scenarios required various adjustments to traffic signal timings, cycle 

lengths, and movement phasing structures. However, even with these changes, the intersections 

at Anderson/Hopkins Street and at Thickson Road are expected to operate above capacity in the 

p.m. peak hour, with significant delays and congestion at certain movements. These 

intersections have high demand on all four approaches and could benefit from increased cycle 

lengths. Note that operational issues are limited to the p.m. peak hour, as all intersections have 

capacity remaining in the a.m. peak. 
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Congestion is generally limited at the intersections with collector roads, although there are often 

delays on the minor approaches as green time is prioritized towards the heavy east-west 

movements. As was the case for existing conditions, westbound and southbound volumes are 

higher in the a.m. peak hour, while eastbound and northbound volumes are higher in the p.m. 

peak. This reflects the existing east-west commuting patterns along Dundas Street.  

5.9 Bond Street from Stevenson Road to Simcoe Street 
(‘Downtown Oshawa’) (Segment 9) 

5.9.1 Network Changes 

There are several road network changes planned around Downtown Oshawa. Thornton Road is 

planned for widening to 4/5 lanes between Dundas Street and the extended Stellar Drive 

(formerly known as the Consumers Drive extension), and to 3 lanes between Stellar Drive and 

Champlain Avenue. Stevenson Road is planned for widening to 5 lanes between Rossland Road 

and the CP Rail line. 

Several road expansion projects are also planned beyond 2031, including the Stellar Drive / 

Laval Drive connection easterly across the CP rail spur, and an extension of Thornton Road 

northerly from Rossland Road to Taunton Road. 

Major transit service enhancements will include implementation of higher order local bus service, 

including planned high frequency routes on Thornton Road, Rossland Road, and Victoria Street. 

A high frequency route is also planned along King Street west of Simcoe Street where the BRT 

terminates, with this section of King Street also being protected for potential future rapid transit. 

Lastly, a new GO Station (Central Oshawa GO Station) is also planned southeast of Simcoe 

Street and Olive Avenue. 

Lane configurations within this segment of Bond Street for the future background scenario were 

assumed to remain the same as existing. Changes to proposed developments and transit 

additions are accounted for in the assumptions behind background growth forecasts.  

5.9.2 Background Growth Adjustments 

There is significant existing capacity along this corridor segment, and no adjustments were 

made to the background growth estimates calculated in the travel demand modelling exercise.  

5.9.3 Traffic Operations 

Traffic operations were analyzed at the study intersections to estimate a.m. and p.m. peak hour 

levels-of-service under future background conditions. The results of the intersection capacity 

analysis are summarized in Exhibit 5.33 and Exhibit 5.34, while queues exceeding available 

storage are summarized in Exhibit 5.35 and Exhibit 5.36. Detailed future background conditions 

synchro outputs are provided in Appendix G. The below discussion focuses on major changes 

between the existing and future background results.   

Bond Street and Stevenson Road 

• In the a.m. peak hour, background growth causes the westbound through and 

southbound through movements to deteriorate and become critical, with a v/c ratios 

of 0.87 and 0.93 respectively. However, delays for both of these movements remain 

limited and they operate at LOS B and C, respectively.  

• In the p.m. peak hour, the southbound through movement is critical, operating with 

a v/c ratio of 0.94 and at LOS D.   
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Bond Street and Gibbons Street 

• In the p.m. peak hour, signal timing optimization results in additional green time 

being allocated to the main westbound phase. As a result the westbound through 

movement is no longer identified as being critical, as it was under existing 

conditions.   

Bond Street and Park Road 

• In the p.m. peak hour, background growth causes the westbound through 

movement to become critical and approach capacity with a v/c ratio of 0.92 with 

limited delays.   

Exhibit 5.33: Future (2041) Background Traffic Conditions Summary – Segment 9, AM Peak Hour 

Intersections 
Int  

LOS (v/c) 
Critical Movements  

(LOS)[v/c] 

Bond Street & Stevenson Road (RR 53) C (0.86) 
WBT (B) [0.87] 

SBT (C) [0.93] 

Bond Street & Gibbons Street A (0.51) - 

Bond Street & Park Road (RR 54) B (0.75) - 

Bond Street & McMillan Drive B (0.53) - 

Bond Street & Centre Street (RR 2A) B (0.61) - 

Bond Street & Simcoe Street (RR 2) B (0.78) - 

 

Exhibit 5.34: Future (2041) Background Traffic Conditions Summary – Segment 9, PM Peak Hour 

Intersections 
Int  

LOS (v/c) 
Critical Movements  

(LOS)[v/c] 

Bond Street & Stevenson Road (RR 53) C (0.84) SBT (D) [0.94] 

Bond Street & Gibbons Street B (0.70) - 

Bond Street & Park Road (RR 54) B (0.88) WBT (C) [0.92] 

Bond Street & McMillan Drive B (0.54) - 

Bond Street & Centre Street (RR 2A) B (0.59) - 

Bond Street & Simcoe Street (RR 2) B (0.79) - 

 

Exhibit 5.35: Future (2041) Background Queues Exceeding Available Storage – Segment 9, AM Peak Hour 

Intersection Mvmt 
Storage 
Capacity 

50% 
Queues (m) 

95% 
Queues (m) 

Bond Street & Stevenson Road NBL 30 -  -  

Bond Street & McMillan Drive NBL 15 -  -  

Bond Street & Simcoe Street (RR 2) NBL 16 33 56 

 

Exhibit 5.36: Future (2041) Background Queues Exceeding Available Storage – Segment 9, PM Peak Hour 

Intersection Mvmt 
Storage 
Capacity 

50% 
Queues (m) 

95% 
Queues (m) 

Bond Street & Stevenson Road NBL 30 25 43 

Bond Street & McMillan Drive NBL 15 14 25 

Bond Street & Simcoe Street (RR 2) NBL 16 -  -  

 

5.9.4 Segment 9 Summary 

Segment 9 is in Downtown Oshawa and is identified as one of the ‘pinch point’ segments along 

the corridor. Bond Street operates westbound in conjunction with segment 10 (King Street, 

eastbound) as a one-way couplet. Under future background conditions, all intersections operate 
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at overall LOS C or better. Most intersections have surplus capacity with the existing three to 

four lane configuration. This suggests that converting one lane for transit will not have adverse 

traffic operations without widening Bond Street. Critical movements occur at the intersections 

with Stevenson Road and Park Road, however delays for these movements are limited.  

5.10 King Street from Stevenson Road to Simcoe Street 
(‘Downtown Oshawa’) (Segment 10) 

5.10.1 Network Changes 

There are several road network changes planned around Downtown Oshawa. Thornton Road is 

planned for widening to 4/5 lanes between Dundas Street and the extended Stellar Drive 

(formerly known as the Consumers Drive extension), and to 3 lanes between Stellar Drive and 

Champlain Avenue. Stevenson Road is planned for widening to 5 lanes between Rossland Road 

and the CP Rail line. 

Several road expansion projects are also planned beyond 2031, including the Stellar Drive / 

Laval Drive connection easterly across the CP rail spur, and an extension of Thornton Road 

northerly from Rossland Road to Taunton Road. 

Major transit service enhancements will include implementation of higher order local bus service, 

including planned high frequency routes on Thornton Road, Rossland Road, and Victoria Street. 

A high frequency route is also planned along King Street east of Simcoe Street. Lastly, new GO 

Stations (Central Oshawa GO Station, Ritson GO Station) are planned south of Downtown 

Oshawa. 

Lane configurations within this segment of King Street for the future background scenario were 

assumed to remain the same as existing. Changes to proposed developments and transit 

additions are accounted for in the assumptions behind background growth forecasts.  

5.10.2 Background Growth Adjustments 

There is significant existing capacity along this corridor segment, and no adjustments were 

made to the background growth estimates calculated in the travel demand modelling exercise.  

5.10.3 Traffic Operations 

Traffic operations were analyzed at the study intersections to estimate a.m. and p.m. peak hour 

levels-of-service under future background conditions. The results of the intersection capacity 

analysis are summarized in Exhibit 5.37 and Exhibit 5.38, while queues exceeding available 

storage are summarized in Exhibit 5.39 and Exhibit 5.40. Detailed future background conditions 

synchro outputs are provided in Appendix G. The below discussion focuses on major changes 

between the existing and future background results.   

King Street and Stevenson Road 

• In the p.m. peak hour, signal timing changes allow the northbound through 

movement to operate with less delay and this movement is no longer critical. 

However, the eastbound through movement is newly critical as it is beginning to 

approach capacity, with a v/c ratio of 0.89.  
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Exhibit 5.37: Future (2041) Background Traffic Conditions Summary – Segment 10, AM Peak Hour 

Intersections 
Int  

LOS (v/c) 
Critical Movements  

(LOS)[v/c] 

King Street & Stevenson Road (RR 53) B (0.73) - 

King Street & Gibbons Street A (0.44) - 

King Street & Park Road (RR 54) B (0.67) - 

King Street & Midtown Drive A (0.26) - 

King Street & McMillian Drive / Queen Street B (0.40) - 

King Street & Centre Street (RR 2A) B (0.49) - 

King Street & Simcoe Street (RR 2) B (0.61) - 

 

Exhibit 5.38: Future (2041) Background Traffic Conditions Summary – Segment 10, PM Peak Hour 

Intersections 
Int  

LOS (v/c) 
Critical Movements  

(LOS)[v/c] 

King Street & Stevenson Road (RR 53) B (0.74) EBT (C) [0.89] 

King Street & Gibbons Street A (0.56) - 

King Street & Park Road (RR 54) B (0.77) - 

King Street & Midtown Drive A (0.57) - 

King Street & McMillian Drive / Queen Street B (0.55) - 

King Street & Centre Street (RR 2A) B (0.70) - 

King Street & Simcoe Street (RR 2) B (0.83) - 

 

Exhibit 5.39: Future (2041) Background Queues Exceeding Available Storage – Segment 10, AM Peak Hour 

Intersection Mvmt 
Storage 
Capacity 

50% 
Queues (m) 

95% 
Queues (m) 

King Street & Simcoe Street (RR 2) NBR 20 - - 

 

Exhibit 5.40: Future (2041) Background Queues Exceeding Available Storage – Segment 10, PM Peak Hour 

Intersection Mvmt 
Storage 
Capacity 

50% 
Queues (m) 

95% 
Queues (m) 

King Street & Simcoe Street (RR 2) NBR 20 11 25 

 

5.10.4 Segment 10 Summary 

Segment 10 is in Downtown Oshawa and is identified as one of the ‘pinch point’ segments along 

the corridor. King Street operates eastbound in conjunction with segment 9 (Bond Street, 

westbound) as a one-way couplet. Under future background conditions, all intersections operate 

well during both peak hours, at overall LOS B or better. All intersections have surplus capacity 

with the existing lane configuration. This suggests that converting one lane for transit will not 

have adverse traffic operations. One critical movement was identified at Stevenson Road 

intersection in the p.m. peak hour, however delays for that movement are limited.  

  



IBI GROUP & PARSONS REPORT 
Durham-Scarborough Bus Rapid Transit  
Traffic Impact Analysis 

December 23, 2021 80 

6 Future BRT Conditions 

6.1 Ellesmere Road from McCowan Road to west of Morningside 
Avenue (Segment 1) 

6.1.1 BRT Configuration and Traffic Demand 

Between Grangeway Avenue and Morningside Avenue, the recommended design for Ellesmere 

Road is to maintain two lanes per direction for general traffic and widen to add one centre-

running transit lane in each direction.  

Auxiliary left-turn/U-turn lanes will be provided at signalized intersections, while auxiliary right-

turn lanes will be provided at arterial-arterial intersections where deemed appropriate, as 

described in Section 4. The results of this right-turn lane assessment are summarized in Exhibit 

6.1 and Exhibit 6.2, with auxiliary right-turn lanes recommended at McCowan Road, Bellamy 

Road, Markham Road, and Neilson Road (eastbound). For the purposes of this analysis, it is 

assumed the existing lane configurations on all north and south approaches will be maintained, 

as shown in Appendix K.  

Adjustments were made to pedestrian signal timings to provide adequate clearance time to 

cross the intersection. For Ellesmere Road at Parkington Crescent and Dormington 

Road/Gander Drive, clearance times were implemented based upon 0.8 and 0.85 m/s walking 

speeds, respectively, to preserve the methodology used in calculating existing pedestrian signal 

times. For all other intersections along the corridor, a walking speed of 1.0 m/s was assumed 

based on the City of Toronto’s Traffic Signal Operations Policies and Strategies.  

Based on travel demand model findings, BRT implementation will have relatively little impact on 

traffic demands along this segment. Rather than converting auto demand to transit, this instead 

suggests the transportation network is so congested that latent travel demand is being added to 

the transit mode. Overall, BRT increases the overall person-carrying capacity of the corridor.  

With the implementation of centre-median transit lanes, all unsignalized intersections and 

driveways will be converted into right-in/right-out accesses. Left-turn traffic will be diverted to the 

next downstream signalized intersection to make a U-turn from the left-turn lane. Exhibit 6.3 and 

Exhibit 6.4 summarizes the estimated U-turn traffic based on the catchment area analysis, as 

described in Section 4. Protected-only signal phasing will be implemented for all left-turn/U-turn 

movements along the corridor to increase safety by eliminating conflicts between turning 

vehicles, through-traffic, and BRT movements. For this segment, the majority of traffic 

generators from unsignalized intersections are concentrated along Ellesmere Road between 

McCowan Road and Dolly Varden Boulevard. 
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Exhibit 6.1: Right-Turn Lane Assessment – Segment 1, AM Peak Hour 

Intersecting 
Street 

Leg Turning Vol Approach Vol % Total 
Right-Turn Lane 
Recommended 

McCowan Road 

North 591 1786 33% YES 

East 64 1126 6% YES 

South 91 1074 9% YES 

West 76 917 8% YES 

Bellamy Road 

North 68 456 14% NO 
East 174 1208 14% YES 
South 104 782 13% YES 
West 90 824 11% YES 

Markham Road 

North 297 1260 24% YES 
East 307 1462 21% YES 
South 29 1016 3% NO 
West 58 639 9% YES 

Neilson Road 

North 499 843 59% YES 
East 65 1498 4% NO 
South 35 281 13% YES 
West 197 783 25% YES 

 

Exhibit 6.2: Right-Turn Lane Assessment – Segment 1, PM Peak Hour 

Intersecting Street Leg 
PM Turning 

Vol 
PM Approach 

Vol 
PM % Total 

Right-Turn Lane 
Recommended 

McCowan Road 

North 260 1534 17% YES 

East 156 1045 15% YES 

South 127 1102 12% YES 

West 204 1693 12% YES 

Bellamy Road 

North 89 737 12% NO 
East 133 1088 12% YES 
South 102 650 16% YES 
West 202 1467 14% YES 

Markham Road 

North 223 1437 16% YES 
East 260 1056 25% YES 
South 85 1282 7% NO 
West 153 1511 10% YES 

Neilson Road 

North 289 523 55% YES 
East 69 679 10% NO 
South 133 680 20% YES 
West 255 1315 20% YES 
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Exhibit 6.3: U-Turn Traffic Volumes – Segment 1, AM Peak Hour 

Intersections EBU WBU 

Ellesmere Road at McCowan Road - 12 

Ellesmere Road at Grangeway Avenue 5 - 

Ellesmere Road at Parkington Crescent 45 7 

Ellesmere Road at Bellamy Road 55 - 

Ellesmere Road at Dolly Varden Boulevard 79 - 

Ellesmere Road at Markham Road - - 

Ellesmere Road at Dormington Drive/Gander Drive - 85 

Ellesmere Road at Helicon Gate/Scarborough Golf Club Road 7 - 

Ellesmere Road at Military Trail/Orton Park Road - 47 

Ellesmere Road at Neilson Road 6 50 

Ellesmere Road at Mornelle Court 39 - 

 

Exhibit 6.4: U-Turn Traffic Volumes – Segment 1, PM Peak Hour 

Intersections EBU WBU 

Ellesmere Road at McCowan Road 0 41 

Ellesmere Road at Grangeway Avenue 3 - 

Ellesmere Road at Parkington Crescent 16 48 

Ellesmere Road at Bellamy Road 13 72 

Ellesmere Road at Dolly Varden Boulevard 20 - 

Ellesmere Road at Markham Road - - 

Ellesmere Road at Dormington Drive/Gander Drive - 82 

Ellesmere Road at Helicon Gate/Scarborough Golf Club Road 15 - 

Ellesmere Road at Military Trail/Orton Park Road - 11 

Ellesmere Road at Neilson Road 41 46 

Ellesmere Road at Mornelle Court 9 - 

 

6.1.2 Traffic Operations 

Traffic operations were analyzed at the study intersections to estimate a.m. and p.m. peak hour 

levels-of-service under future conditions with BRT. For most intersections along this segment, 

cycle lengths were adjusted to a consistent 120 seconds. The cycle lengths were increased to 

better accommodate the protected-only eastbound and westbound left-turn phasing while 

ensuring minimum green time requirements are not violated. Longer cycle lengths were coded at 

several intersections however, including at both McCowan Road and Markham Road where they 

cycle length was increased to 135 seconds to avoid violating minimum green requirements for 

the north and south approaches. These adjustments are deemed consistent with the City of 

Toronto’s Traffic Signal Operations Policies and Strategies. Results of the intersection capacity 

analysis are summarized in Exhibit 6.5 and Exhibit 6.6. Detailed future BRT conditions synchro 

outputs are provided in Appendix H, and queuing outputs provided in Appendix J. The below 

discussion focuses on major changes between the future background and future BRT results.  

Ellesmere Road and McCowan Road 

• In comparison to future background conditions, the protected-only phasing for the 

east and westbound left turns deteriorates the performance of these movements by 

increasing delay, especially during the a.m. peak hour.  
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• The p.m. peak hour operates similarly to future background conditions.  

Ellesmere Road and Bellamy Road 

• In the a.m. peak hour, the critical movements shift from the north and southbound 

left movements to the east and westbound left movements. This is due to a high 

traffic growth from background conditions, and a U-turning volumes generated from 

business areas between Bellamy and Markham Roads.  

• In the p.m. peak hour, the westbound left, eastbound left and eastbound through 

movements become critical. 

Ellesmere Road and Markham Road 

• Despite relatively little change from background conditions, the westbound left and 

northbound left movements reach LOS E due to the implementation of protected-

only left-turn phasing. 

• In the p.m. peak hour, in addition to the critical movements that exist for future 

background conditions, the eastbound through movement operates at a LOS F and 

v/c ratio 1.05 in the BRT scenario. This is primarily due to the introduction of 

protected-only left-turn phases, reducing green time available for through 

movements. It is anticipated that some of the eastbound left demand from Markham 

Road will choose other routes in the network, including Progress Avenue. 

Ellesmere Road and Dormington Drive/Gander Drive 

• In the a.m. peak hour, the eastbound left, westbound left, and southbound through 

movements operate with LOS E. There is relatively high westbound U-turning 

volume at this intersection. exceed capacity. Extending the left-turn lane storage is 

recommended for consideration in the preliminary design. 

Ellesmere Road and Neilson Road 

• In the a.m. peak hour, the westbound left movement operates with a LOS E. This is 

attributed to high volume of left turning vehicles from future background conditions, 

in addition to the U-turning volume generated from unsignalized intersections 

including the grocery store and a condominium building. Extending the left-turn lane 

storage is recommended for consideration in the preliminary design.  

• In the p.m. peak hour, the eastbound and westbound left movements operate at 

LOS E primarily due to the protected-only left turn phase. 



IBI GROUP & PARSONS REPORT 
Durham-Scarborough Bus Rapid Transit  
Traffic Impact Analysis 

December 23, 2021 84 

Exhibit 6.5: Future (2041) with-BRT Traffic Conditions Summary – Segment 1, AM Peak Hour 

Intersections 
Overall 

Intersection 
LOS (v/c) 

Critical Movements  
(LOS) [v/c] 

Ellesmere Road at McCowan Road D (0.88) 

WBT (D) [0.88] 
NBL (F) [0.86] 
NBT (D) [0.86] 
SBL (F) [0.98] 

Ellesmere Road at Grangeway Avenue A (0.60) - 

Ellesmere Road at Parkington Crescent A (0.58) - 

Ellesmere Road at Bellamy Road C (0.77) 
EBL (E) [0.77] 
WBL (E) [0.66] 

Ellesmere Road at Centennial Recreation Centre A (0.63) - 

Ellesmere Road at Dolly Varden Boulevard B (0.69) EBL (E) [0.65] 

Ellesmere Road at Markham Road D (0.88) 

EBL (F) [0.87] 
WBL (E) [0.60] 
WBT (D) [0.88] 
NBL (E) [0.80] 
SBL (E) [0.86] 
SBT (E) [0.86] 

Ellesmere Road at Dormington Drive/Gander Drive C (0.87) 

EBL (E) [0.76] 
WBL (E) [0.66] 
WBT (C) [0.87] 
SBT (E) [0.82] 

Ellesmere Road at Helicon Gate/Scarborough Golf Club Road D (0.97) 
EBL (E) [0.17] 
WBL (F) [0.97] 
NBL (E) [0.92] 

Ellesmere Road at Military Trail/Orton Park Road C (0.92) 
WBL (F) [0.92] 
NBL (E) [0.79] 

Ellesmere Road at Neilson Road D (0.89) 
EBL (E) [0.89] 
WBL (E) [0.87] 
SBR (C) [0.87] 

Ellesmere Road at Mornelle Court B (0.76) WBL (E) [0.52] 

 



IBI GROUP & PARSONS REPORT 
Durham-Scarborough Bus Rapid Transit  
Traffic Impact Analysis 

December 23, 2021 85 

Exhibit 6.6: Future (2041) with-BRT Traffic Conditions Summary – Segment 1, PM Peak Hour 

Intersections 
Overall Intersection 

LOS (v/c) 
Critical Movements  

(LOS) [v/c] 

Ellesmere Road at McCowan Road D (1.06) 
EBT (E) [0.99] 
NBL (F) [1.02] 
SBL (F) [1.06] 

Ellesmere Road at Grangeway Avenue A (0.63) - 

Ellesmere Road at Parkington Crescent B (0.62) 
EBL (E) [0.45] 
WBL (E) [0.54] 

Ellesmere Road at Bellamy Road D (0.87) 

EBL (E) [0.81] 
EBT (D) [0.87] 
WBL (E) [0.83] 
NBL (E) [0.70] 

Ellesmere Road at Centennial Recreation Centre C (0.84) 
EBL (E) [0.66] 
WBL (E) [0.30] 

Ellesmere Road at Dolly Varden Boulevard B (0.61) - 

Ellesmere Road at Markham Road E (1.08) 

EBL (F) [1.08] 
EBT (F) [1.05] 
WBL (E) [0.59] 
NBL (E) [0.80] 
SBL (F) [1.08] 
SBT (E) [1.00] 

Ellesmere Road at Dormington Drive/Gander Drive A (0.52) - 

Ellesmere Road at Helicon Gate/Scarborough Golf Club Road D (0.99) 

EBL (E) [0.24] 
EBT (D) [0.99] 
WBL (E) [0.93] 
NBL (E) [0.84] 

Ellesmere Road at Military Trail/Orton Park Road C (0.82) 
EBL (E) [0.53] 
WBL (E) [0.82] 

Ellesmere Road at Neilson Road D (0.95) 
EBL (E) [0.89] 
WBL (E) [0.62] 
NBT (E) [0.95] 

Ellesmere Road at Mornelle Court B (0.73) EBL (E) [0.69] 

 

6.1.3 TSP Operations 

This section analyzes the effects of transit signal priority (TSP) at select intersections that are 

likely to experience recurring TSP ‘triggers’, as per the framework described in Section 4.5. This 

includes mixed traffic sections and transition areas (e.g. curbside to median operation) where 

buses are likely to experience traffic-related delay, as well as intersections where buses turn and 

a dedicated transit turn phase is likely to be required. For the analysis, a 10-second exclusive 

transit phase was implemented for select intersections prior to the protected east and westbound 

left turning movements. 

Within this segment, TSP was tested at several intersections in consideration of potential bus 

turning movements, including roads accessing Scarborough Centre Station. In addition, TTC 

buses may turn to and from Ellesmere Road at Neilson Road, which may require an exclusive 

transit phase. The impacts of TSP at these intersections is described below and presented in 

Exhibit 6.7 and Exhibit 6.8.  

Ellesmere Road and Grangeway Avenue 

• There are minimal operational impacts to TSP at Grangeway Avenue in both the 

a.m. and p.m. peak hours.  
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Ellesmere Road and Bellamy Road 

• In the a.m. peak hour, the delay and v/c ratios for the critical movements slightly 

increase when TSP is included, but overall operations remain acceptable. 

• In the p.m. peak hour, the eastbound left and through movements deteriorate in 

their LOS and experience much higher v/c ratio when TSP is activated.  

Ellesmere Road and Neilson Road 

• In the a.m. peak hour, the heavy eastbound left movement exceeds a v/c ratio of 1 

as green time for the movement decreases by 3 seconds.  

• In the p.m. peak hour, TSP deteriorates the eastbound left movement and 

northbound through movement the most as the green time for both movements 

decrease by 5 seconds each.  

Exhibit 6.7: Future (2041) with-BRT Traffic Conditions with Transit Signal Priority – Segment 1, AM Peak Hour 

Intersections 
Overall Intersection 

LOS (v/c) 
Critical Movements  

(LOS) [v/c] 

Ellesmere Road at Grangeway Avenue C [0.83] EBL (E) [0.60] 

Ellesmere Road at Bellamy Road D [0.88] 
EBL (E) [0.72] 
WBL (E) [0.61] 
WBT (D) [0.88] 

Ellesmere Road at Neilson Road D [1.01] 
EBL (F) [1.01] 
WBL (F) [0.96] 
WBT (E) [0.99] 

 

Exhibit 6.8: Future (2041) with-BRT Traffic Conditions with Transit Signal Priority – Segment 1, PM Peak Hour 

Intersections 
Overall Intersection 

LOS (v/c) 
Critical Movements  

(LOS) [v/c] 

Ellesmere Road at Grangeway Avenue C [0.71] - 

Ellesmere Road at Bellamy Road D [1.04] 

EBL (F) [0.93] 
EBT (E) [1.04] 
WBL (F) [0.96] 
NBL (E) [0.70] 

Ellesmere Road at Neilson Road E [1.14] 

EBL (F) [1.14] 
EBT (E) [0.92] 
WBL (E) [0.66] 
NBT (F) [1.08] 

 

6.1.4 Segment 1 Summary 

Segment 1 is proposed to be widened to six lanes to accommodate centre-median transit lanes 

while maintaining two general traffic lanes per direction. At the west end of the study corridor, 

buses will turn at Grangeway Avenue to continue north to Scarborough Centre.  

Traffic operations in 2041 with BRT are expected to be similar to 2041 without BRT because the 

number of through lanes for general traffic will be maintained. With the introduction of centre-

median transit, traffic will no longer be able to make left-turns to and from unsignalized accesses 

and driveways, resulting in U-turn traffic at downstream signalized intersections. This causes an 

increase in traffic make left turns / u-turns at signals, resulting in some increased delay for those 

movements. 

Ellesmere Road at McCowan and Markham Roads are expected to be have several movements 

with v/c ratio above 0.85, in particular left turns which approach or exceed v/c ratio of 1.0. 
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Additional turn lane storage capacity is recommended for consideration in the preliminary 

design, especially for McCowan and Markham Roads, to mitigate queue interference. 

Neilson Road is expected to experience heavy left-turning volumes during both a.m. and p.m. 

peak hours, resulting in an increase in queue lengths. Extending the left-turn lane storage is 

recommended. The analysis also noted that providing an advanced transit-only phase is not 

recommended as it may require a longer cycle length, as high as 140 seconds, to adequately 

serve all movements; cycle lengths of this duration have a negative effect on pedestrian 

operations and increase traffic queue lengths. 

Overall, the diversion of left-turning traffic to u-turns was found to have an impact on traffic 

operations for left turns, in particular at major intersections of Markham Road and McCowan 

Road. These can be mitigated somewhat through appropriate turning lane lengths. Overall, the 

segment continues to operate well and similar to future background (2041 without BRT) 

conditions.  

6.2 Ellesmere Road from Morningside Avenue to west of Kingston 
Road at Altona Road (Segment 2) 

6.2.1 BRT Configuration and Traffic Demand 

The recommended design for Ellesmere Road varies along Segment 2: 

• East of Morningside Avenue, transit vehicles will merge from centre-running lanes 

to curbside operations. This design is consistent with the latest plans for the 

proposed Eglinton East LRT, which will run along the south side of Ellesmere Road 

between Morningside Avenue and the realigned Military Trail.  

• East of Military Trail to Meadowvale Road, the recommended design for Ellesmere 

Road is to maintain one lane per direction for general traffic and convert one centre-

running lane in each direction for transit vehicles.  

• Between Meadowvale Road and Kingston Road, the recommended design is to 

maintain one lane per direction for general traffic and widen to provide one centre-

running transit lane in each direction. 

On Kingston Road from Ellesmere Road to west of the Rouge River Bridge, the recommended 

design is to maintain two lanes per direction for general traffic and widen to add one centre-

running transit lane in each direction. To minimize impacts at the crossing over Rouge River, 

transit will operate in mixed traffic, likely in the curb lane. Lane configurations for each individual 

intersection along this segment are delineated in Appendix B.  

At the Highway 401 eastbound off-ramp intersection, the westbound left-turn lane onto Highway 

2A is proposed to be removed. Westbound left-turn traffic would divert downstream through the 

Ellesmere Road intersection, to access Highway 2A (westbound) at the Highland Creek 

overpass, approximately 1.75 km downstream. Additionally, the Highway 401 westbound on-

ramp at Kingston Road is proposed to become right-in only. Analyses of right-turn movements 

are included in Exhibit 6.9 and Exhibit 6.10. 

Adjustments were made to pedestrian signal timings to provide adequate clearance time given 

the proposed geometric changes. Specifically, all north-south pedestrian clearance times were 

extended to account for the increased crossing distances after widening for exclusive transit 

lanes. A walking speed of 1.0 m/s was assumed for these calculations.  

Based on travel demand model findings, BRT implementation will result in a moderate reduction 

in demand in the reverse-peak direction of travel, referring to westbound demand in the a.m. 

peak hour and eastbound demand in the p.m. peak hour. Peak hour reductions of approximately 
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130 vph are expected. There is little impact to traffic demand in the peak direction of travel 

suggesting the transportation network is so congested that latent travel demand is being added 

to the transit mode, rather than auto demand being converted to transit. Overall, BRT increases 

the overall person-carrying capacity of the corridor.  

Where centre-median transit lanes are recommended, all unsignalized intersections and 

driveways will be converted into right-in/right-out accesses. Left-turn traffic will be diverted to the 

next downstream signalized intersection to make a U-turn from the left-turn lane. Exhibit 6.11 

and Exhibit 6.12 summarizes the estimated U-turn traffic based on the catchment area analysis, 

as described in Section 4. Protected-only signal phasing will be implemented for all left-turn/U-

turn movements along the corridor to eliminate conflicts between turning vehicles, through-

traffic, and BRT movements. U-turns are neither expected nor permitted at the two signalized 

Highway 401 off-ramps, as there are no dedicated left-turn lanes provided in the design.  

Exhibit 6.9: Right-Turn Lane Assessment – Segment 2, AM Peak Hour 

Intersecting Street Leg Turning Vol Approach Vol % of Total 
Right-Turn Lane 

Recommended 

Morningside Avenue 

North 200 806 25% YES 

East 46 1384 3% NO 

South 89 860 10% YES 

West 92 595 16% YES 

Meadowvale Road 

North 510 768 66% YES 
East 28 275 10% NO 

South 11 189 6% NO 
West 13 279 5% NO 

 

Exhibit 6.10: Right-Turn Lane Assessment – Segment 2, PM Peak Hour 

Intersecting Street Leg Turning Vol Approach Vol % of Total 
Right-Turn Lane 
Recommended 

Morningside Avenue 

North 89 915 10% YES 

East 27 490 6% NO 

South 163 882 19% YES 

West 224 1403 16% YES 

Meadowvale Road 

North 121 381 32% YES 
East 23 197 12% NO 

South 4 179 2% NO 
West 19 276 7% NO 

 

Exhibit 6.11: U-Turn Traffic Volumes – Segment 2, AM Peak Hour 

Intersections EBU WBU 

Ellesmere Road at Morningside Avenue 25 - 

Ellesmere Road at Military Trail - 6 

Ellesmere Road at Conlins Road 25 47 

Ellesmere Road at Morrish Road  41 50 

Ellesmere Road at Meadowvale Road 31 15 

Kingston Road at Ellesmere Road - 39 

Kingston Road at Highway 401 eastbound off-ramp - - 

Kingston Road at Rylander Boulevard 5 8 

Kingston Road at Sheppard Avenue/Port Union Road 20 26 

Kingston Road at Highway 401 westbound off-ramp - - 
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Exhibit 6.12: U-Turn Traffic Volumes – Segment 2, PM Peak Hour 

Intersections EBU WBU 

Ellesmere Road at Morningside Avenue 12 - 

Ellesmere Road at Military Trail - 23 

Ellesmere Road at Conlins Road 7 46 

Ellesmere Road at Morrish Road  59 33 

Ellesmere Road at Meadowvale Road 59 9 

Kingston Road at Ellesmere Road - 33 

Kingston Road at Highway 401 eastbound off-ramp - - 

Kingston Road at Rylander Boulevard 9 9 

Kingston Road at Sheppard Avenue/Port Union Road 18 27 

Kingston Road at Highway 401 westbound off-ramp - - 

 

6.2.2 Traffic Operations 

Traffic operations were analyzed at the study intersections to estimate a.m. and p.m. peak hour 

levels-of-service under future conditions with BRT. For most intersections along this segment, 

cycle lengths were adjusted to a consistent 120 seconds. The cycle lengths were increased to 

better accommodate the protected-only eastbound and westbound left-turn phasing while 

ensuring minimum green time requirements are not violated. Longer cycle lengths were coded at 

several intersections however, including at Morningside Avenue (135 seconds to avoid violating 

minimum green requirements for the north and south approaches), Military Trail east leg (140 

seconds in order to facilitate a 40-second hold phase for the Eglinton East LRT), Rylander 

Boulevard (maintained as 140 seconds), and Sheppard Avenue/Port Union Road (maintained as 

140 seconds). These adjustments are deemed consistent with the City of Toronto’s Traffic 

Signal Operations Policies and Strategies.  

At the Kingston Road and Ellesmere Road intersection, a 10-second exclusive transit phase was 

coded into every cycle, to facilitate the southbound left and westbound right transit movements 

within the dedicated median transit lanes. This is a conservative approach, as in actual operation 

the transit-only phase would only be called when transit vehicles are arriving at the intersection, 

which will not occur every cycle. During the exclusive transit phase, an all-red would be shown 

for all other movements. For the remainder of the cycle, general traffic movements were 

assumed to be fully permissive.  

Results of the intersection capacity analysis are summarized in Exhibit 6-7. Detailed future BRT 

conditions synchro outputs are provided in Appendix H, and queuing outputs provided in 

Appendix J. The below discussion focuses on major changes between the future background 

and future BRT results.  

Ellesmere Road and Morningside Avenue 

• In comparison to future background conditions, the addition of the eastbound right-

turn lane improves operations for the eastbound movements overall in both peak 

periods. Protected phases result in additional delay for eastbound and westbound 

left turns.  

Ellesmere Road and Military Trail 

• For both the a.m. and p.m. peak periods, this intersection is expected to operate at 

capacity if a 40-second hold-phase is activated for the Eglinton East LRT, without 

other mitigation measures.  



IBI GROUP & PARSONS REPORT 
Durham-Scarborough Bus Rapid Transit  
Traffic Impact Analysis 

December 23, 2021 90 

Ellesmere Road and Conlins Road 

• For both the a.m. and p.m. peak periods, the peak flow direction (i.e., westbound 

during the a.m. peak hour and eastbound during the p.m. peak hour) operates at 

capacity, with the single lane in each direction accommodating approximately 

900 vph in the a.m. and p.m. peak hours.   

Ellesmere Road and Meadowvale Road  

• In the a.m. peak hour, although there are delays associated with east and 

westbound turning movements, operationally, this intersection performs adequately. 

The p.m. peak hour operates similarly to the a.m. peak hour, with acceptable 

operational performance including increased U-turning volumes.  

Kingston Road and Ellesmere Road 

• In the a.m. peak period, the westbound through movement experiences increased 

delays, due to the removal of the dedicated right-turn lane. If a dedicated 

westbound right-turn lane could be added, queues would also be contained without 

spill back to the upstream intersection. [Note that the preliminary design includes 

the westbound right-turn lane, based on feedback from City of Toronto and MTO. A 

dedicated left-turn lane was also added to facilitate left-turn/u-turn movements. The 

traffic analysis should be updated in detail design to optimize the signal timing 

plan.] 

Kingston Road and Highway 401 EB Off-ramp 

• In the a.m. peak hour, the intersection operates similarly to future background 

conditions.  

• In the p.m. peak hour, v/c ratios are greater than 1.00 for the eastbound through 

and southbound left movements. However, queue lengths for all movements can be 

accommodated within the storage capacity. Operations may be improved by 

increasing the signal cycle length which is currently 70 seconds. 

Kingston Road and Rylander Boulevard 

• In comparison to future background conditions, the eastbound left operates with 

high v/c ratio since it is served with a permitted-only phase. The north and 

southbound movements operate with LOS E due to the split phase operation and a 

long cycle length (140 seconds). However, the north and south v/c ratios are 

relatively low.  

Kingston Road and Sheppard Avenue/Port Union Road 

• The eastbound right and westbound left movements have high demand and provide 

access to the on-ramp for eastbound Highway 401. The eastbound right 50th 

percentile queue is expected to be 249 m during the p.m., extending nearly to the 

upstream Rylander signal. The westbound left 95th percentile queue is expected to 

be 122 m, which is less than the distance to the upstream Highway 401 westbound 

off-ramp signal.  

Kingston Road and Highway 401 WB Off-ramp 

• In the a.m. and p.m. peak hours, this intersection operates under acceptable 

conditions. 
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Exhibit 6.13: Future (2041) with-BRT Traffic Conditions Summary – Segment 2, AM Peak Hour 

Intersections 
Overall Intersection 

LOS (v/c) 
Critical Movements  

(LOS) [v/c] 

Ellesmere Road at Morningside Avenue D (0.94) 

EBL (E) [0.63]  
WBL (F) [0.95] 

WBT (D) [0.94] 

NBL (E) [0.92] 

SBT (D) [0.87] 

Ellesmere Road at Military Trail F (1.70) 

EBL (F) [0.62] 

WBT (F) [1.17] 

NBL (F) [1.48] 

NBT (F) [1.00] 

SBL (F) [1.70] 

Ellesmere Road at Conlins Road D (0.99) 
EBL (F) [0.90] 

WBT (E) [0.99] 

Ellesmere Road at Morrish Road  C (0.70) - 

Ellesmere Road at Meadowvale Road  C (0.58) EBL (E) [0.58] 

Ellesmere Road at Muirbank Boulevard B (0.47) EBL (E) [0.09] 

Kingston Road at Ellesmere Road E (0.98) 
WBT (E) [0.98] 

SBL (E) [0.81] 

Kingston Road at Highway 401 EB Off-Ramp C (0.77) - 

Kingston Road at Rylander Boulevard C (0.91) 

EBL (F) [0.91] 

WBL (E) [0.18] 

SBL (E) [0.38] 

SBT (E) [0.38] 

Kingston Road at Sheppard Avenue/Port Union Road E (1.09) 

EBL (E) [0.20] 

WBL (F) [0.96] 

WBT (F) [1.09] 

Kingston Road at Highway 401 WB Off-Ramp C (0.76) - 

 



IBI GROUP & PARSONS REPORT 
Durham-Scarborough Bus Rapid Transit  
Traffic Impact Analysis 

December 23, 2021 92 

Exhibit 6.14: Future (2041) with-BRT Traffic Conditions Summary – Segment 2, PM Peak Hour 

Intersections 
Overall Intersection 

LOS (v/c) 
Critical Movements  

(LOS) [v/c] 

Ellesmere Road at Morningside Avenue D (0.90) 

EBL (F) [0.89] 

WBL (E) [0.48] 

SBT (D) [0.90] 

Ellesmere Road at Military Trail E (1.38) 

EBT (E) [1.02] 

WBL (F) [1.38] 

NBL (F) [0.90] 

SBL (F) [1.22] 

Ellesmere Road at Conlins Road E (1.14) 
EBL (F) [1.14] 
EBT (F) [1.06] 

Ellesmere Road at Morrish Road  C (0.63) - 

Ellesmere Road at Meadowvale Road  C (0.41) - 

Ellesmere Road at Muirbank Boulevard A (0.29) - 

Kingston Road at Ellesmere Road D (0.92) SBL (E) [0.92] 

Kingston Road at Highway 401 EB Off-Ramp E (1.14) 

EBT (F) [1.14] 

SBL (E) [1.04] 

SBT (E) [1.02] 

Kingston Road at Rylander Boulevard B (0.89) 

EBL (F) [0.94] 

WBL (E) [0.19] 

NBT (E) [0.35] 

SBL (E) [0.53] 

SBT (E) [0.53] 

Kingston Road at Sheppard Avenue/Port Union Road E (1.14) 

EBL (E) [0.44] 

EBR (F) [1.14] 

WBL (F) [1.12] 

NBR (D) [0.85] 

Kingston Road at Highway 401 WB Off-Ramp D (0.99) EBT (E) [0.99] 

 

6.2.3 TSP Operations 

This section analyzes the effects of transit signal priority (TSP) on select intersections that are 

likely to experience recurring TSP ‘triggers’, as per the framework described in Section 4.5. This 

includes mixed traffic sections and transition areas (e.g. curbside to median operation) where 

buses are likely to experience traffic-related delay, as well as intersections where buses turn and 

a dedicated transit turn phase is likely to be required. For the analysis, a 10-second exclusive 

transit phase was implemented for select intersections prior to the protected east and westbound 

left turning movements. 

Within this segment, TSP was tested at Morningside Avenue and Military Trail where they are 

needed to facilitate operations in conjunction with the planned Eglinton East LRT. It was also 

tested at several other intersections in consideration with potential bus turning movements, 

including at Kingston Road and Ellesmere Road, Rylander Boulevard, and Sheppard 

Avenue/Port Union Road. The impact of TSP at these intersections is described below and 

presented in Exhibit 6.15 and Exhibit 6.16. 

Ellesmere Road and Morningside Avenue 

• For the a.m. and p.m. peak hour, other than slight increases in v/c ratios, 

operational changes are minimal when TSP is activated. 

Ellesmere Road and Military Trail 

• In the a.m. peak hour, transit signal priority significantly increases delay for several 

movements. It is highly recommended that a larger cycle length be adopted if TSP 

will be triggered often at this intersection during the a.m. peak period.  
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• In the p.m. peak hour, delays for movements slightly increase, however operational 

changes to traffic are relatively small in comparison to when TSP is not activated. 

For both periods, operations are acceptable if the 40-second hold phase for the 

Eglinton East LRT is not activated. 

Kingston Road and Ellesmere Road  

• For the a.m. and p.m. peak hours, operational impacts are minimal when TSP is 

activated. 

Kingston Road and Rylander Boulevard 

• For both a.m. and p.m. peak hours, TSP impacts to operations are minimal at this 

intersection. Nonetheless, a protected plus permitted eastbound left turn phase is 

recommended to decrease overall delay.   

Kingston Road and Sheppard Avenue/Port Union Road 

• In the a.m. peak hour, the effects of TSP are felt most for the westbound left 

movement which has two dedicated lanes. This movement is anticipated to 

experience relatively high traffic volume as it provides access to the Highway 401 

eastbound on-ramp. 

• In the p.m. peak hour, the eastbound right and westbound left movements 

experience significant delay when TSP is activated. However, since there is a 

heavy right-turning volume, TSP may be necessary to minimize interference 

between bus operations at the curbside and right-turning vehicles. A far-side stop is 

highly recommended for the eastbound transit buses. 

 

Exhibit 6.15: Future (2041) with-BRT Traffic Conditions with Transit Signal Priority – Segment 2, AM Peak Hour 

Intersections 
Overall 

Intersection 
LOS (v/c) 

Critical 
Movements  
(LOS) [v/c] 

Overall 
Intersection 

LOS (v/c) 

Critical 
Movements  
(LOS) [v/c] 

Ellesmere Road & Morningside Avenue E (1.07) 

EBL (F) [0.88] 

WBL (F) [0.99] 

WBT (E) [1.03] 

NBL (F) [1.07] 

D (1.03) 

EBL (F) [1.03] 

WBL (E) [0.49] 

NBL (F) [0.94] 

SBT (E) [0.93] 

Ellesmere Road & Military Trail (east leg) F (1.70) 

EBL (F) [0.62] 

WBL (E) [0.54] 

WBT (F) [1.63] 

NBL (F) [1.34] 

SBL (E) [1.70] 

F (1.33) 

EBT (F) [1.49] 

WBL (F) [1.33]  

NBL (E) [0.79] 

NBT (E) [0.80] 

SBL (F) [1.12] 

Kingston Road & Ellesmere Road B (0.65) - D (0.92) SBL (E) [0.92] 

Kingston Road & Rylander Boulevard C (0.84) EBL (E) [0.81] C (0.95) 
EBL (F) [0.95] 

EBT (C) [0.87] 

Kingston Road & Sheppard Avenue/Port Union 
Road 

F (1.26) 

EBL (E) [0.20] 

WBL (F) [1.07] 

WBT (F) [1.26] 

E (1.25) 

EBL (E) [0.44] 

EBT (E) [0.95] 

EBR (F) [1.17] 

WBL (F) [1.25] 
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Exhibit 6.16: Future (2041) with-BRT Traffic Conditions with Transit Signal Priority – Segment 2, PM Peak Hour 

Intersections 
Overall 

Intersection 
LOS (v/c) 

Critical 
Movements  
(LOS) [v/c] 

Overall 
Intersection 

LOS (v/c) 

Critical 
Movements  
(LOS) [v/c] 

Ellesmere Road & Morningside Avenue E (1.07) 

EBL (F) [0.88] 

WBL (F) [0.99] 

WBT (E) [1.03] 

NBL (F) [1.07] 

D (1.03) 

EBL (F) [1.03] 

WBL (E) [0.49] 

NBL (F) [0.94] 

SBT (E) [0.93] 

Ellesmere Road & Military Trail (east leg) F (1.70) 

EBL (F) [0.62] 

WBL (E) [0.54] 

WBT (F) [1.63] 

NBL (F) [1.34] 

SBL (E) [1.70] 

F (1.33) 

EBT (F) [1.49] 

WBL (F) [1.33]  

NBL (E) [0.79] 

NBT (E) [0.80] 

SBL (F) [1.12] 

Kingston Road & Ellesmere Road B (0.65) - D (0.92) SBL (E) [0.92] 

Kingston Road & Rylander Boulevard C (0.84) EBL (E) [0.81] C (0.95) 
EBL (F) [0.95] 

EBT (C) [0.87] 

Kingston Road & Sheppard Avenue/Port Union 
Road 

F (1.26) 

EBL (E) [0.20] 

WBL (F) [1.07] 

WBT (F) [1.26] 

E (1.25) 

EBL (E) [0.44] 

EBT (E) [0.95] 

EBR (F) [1.17] 

WBL (F) [1.25] 

 

6.2.4 Segment 2 Summary 

As described in Section 6.2.1, different cross-sections are proposed along Segment 2 to 

generally maintain the same number of general traffic lanes and widen to accommodate centre-

running transit lanes. East of Conlins Road one centre lane in each direction will be converted to 

a BRT lane, reducing to one through lane in each direction on Ellesmere Road. Traffic will 

disperse on the road network, notably the longer distance from Meadowvale Road and areas 

north of Highway 401 will take alternative routes rather than Ellesmere Road. With the 

introduction of centre-median transit, traffic will no longer be able to make left-turns to and from 

unsignalized accesses and driveways, resulting in U-turn traffic at downstream signalized 

intersections. This causes an increase in traffic make left turns / u-turns at signals, resulting in 

some increased delay for those movements and with overall safer intersection operations for all 

road users. 

Transit signal priority for the proposed Eglinton East LRT at Ellesmere Road and Military Trail 

results in increased delays, mostly on the northbound and southbound approaches. Potential 

mitigation measures could include providing a longer cycle length, adding protected/permissive 

northbound and southbound left-turn phases, or implementing adaptive signal timings. Transit 

Signal Priority was also tested for Kingston Road and Ellesmere Road, with benefits to transit 

operations and no disbenefits to traffic operations. 

Transit signal priority was found to cause increased delays at the intersection with Sheppard 

Avenue/Port Union Road, particularly for the westbound left-turn movement which serves a high-

volume including traffic accessing Highway 401. The implementation of transit signal priority at 

ramp terminal intersections should be explored further in detail design in coordination with MTO. 

6.3 Kingston Road from Altona Road to west of Elizabeth Street 
(Segment 3) 

6.3.1 BRT Configuration and Traffic Demand 

Between Altona Road and Rosebank Road, the recommended design for Kingston Road is to 

maintain two lanes per direction for general traffic and widen to add one transit lane in each 
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direction. Since the design west of Altona Road (Segment 2) is four lanes of general traffic, the 

dedicated transit lanes develop east of Altona Road. The westbound transit lane runs transitions 

from centre-running at Rosebank Road to the north curb between Rosebank Road and 

Rougemount Drive. The eastbound centre-running transit lane develops east of Altona Road. 

Between Rosebank Road and Notion Road, the recommended design for Kingston Road is to 

maintain two lanes per direction for general traffic and widen as needed to add one centre-

running transit lane in each direction. In some locations, the existing road has curbside transit 

lanes and widening is not required. 

Auxiliary left-turn/U-turn lanes will be provided at signalized intersections, while auxiliary right-

turn lanes will be provided at arterial-arterial intersections where deemed appropriate based on 

certain volume thresholds, as described in Section 4. The results of this right-turn lane 

assessment are summarized in Exhibit 6.17 and Exhibit 6.18, with auxiliary right-turn lanes 

recommended at Altona Road (eastbound), Whites Road, and Liverpool Road. For the purposes 

of this analysis, it is assumed the existing lane configurations on all north and south approaches 

will be maintained, as shown in Appendix B.  

Adjustments were made to pedestrian signal timings to provide adequate clearance time. 

Specifically, all north-south pedestrian clearance times were extended to account for the 

increased crossing distances after widening for exclusive transit lanes. A walking speed of 

1.0 m/s was assumed for these calculations.  

Based on travel demand model findings, BRT implementation will have relatively little impact on 

traffic demands along most of segment 3. The easterly portion of this segment will see residual 

impacts from the proposed cross-section change through Pickering Village (Segment 4), which 

includes one fewer westbound traffic lane. This is expected to result in a peak hour westbound 

traffic reduction of 170 to 220 vph between Brock Road and Elizabeth Street.   

With the implementation of centre-median transit lanes, all unsignalized intersections and 

driveways will be converted into right-in/right-out accesses. Left-turn traffic will be diverted to the 

next downstream signalized intersection to make a U-turn from the left-turn lane. Exhibit 6.19 

and Exhibit 6.20 summarizes the estimated U-turn traffic based on the catchment area analysis, 

as described in Section 4. Protected-only signal phasing will be implemented for all left-turn/U-

turn movements along the corridor to increase safety by eliminating conflicts between turning 

vehicles, through-traffic, and BRT movements.  

Exhibit 6.17: Right-Turn Lane Assessment – Segment 3, AM Peak Hour 

Street Leg 
Turning 

Vol 
Approach Vol % of Total 

Right-Turn Lane 
Recommended 

Altona Road 

South 2 794 0.3% NO 

West 0 297 0.0% NO 

North 701 1581 44.3% YES 

East 286 647 44.1% YES 

Whites Road 

South 418 1163 36.0% YES 

West 404 864 46.7% YES 

North 152 1414 10.7% YES 

East 328 1399 23.5% YES 

Liverpool Road 

South 182 998 18.2% YES 

West 343 1136 30.2% YES 

North 134 1194 11.3% YES 

East 61 945 6.4% YES (Safety) 

Brock Road 

South 25 2200 1.2% YES 

West 38 1083 3.5% NO 

North 55 857 6.4% YES 

East 13 801 1.6% NO 
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Exhibit 6.18: Right-Turn Lane Assessment – Segment 3, PM Peak Hour 

Street Leg 
Turning 

Vol 
Approach Vol % of Total 

Right-Turn Lane 
Recommended 

Altona Road 

South 0 2394 0.0% NO 

West 0 219 0.0% NO 

North 325 1006 32.3% YES 

East 308 658 46.8% YES 

Whites Road 

South 867 2126 40.8% YES 

West 308 1457 21.2% YES 

North 115 856 13.4% YES 

East 516 1506 34.2% YES 

Liverpool Road 

South 333 1753 19.0% YES 

West 389 1869 20.8% YES 

North 103 841 12.3% YES 

East 96 972 9.9% YES (Safety) 

Brock Road 

South 22 1286 1.7% YES 

West 57 1135 5.0% NO 

North 34 2494 1.4% YES 

East 27 1978 1.4% NO 

 

Exhibit 6.19: U-Turn Traffic Volumes – Segment 3, AM Peak Hour  

Intersection EBU WBU 

Kingston Road & Altona Road 36 17 

Kingston Road & Rougemount Drive 4 21 

Kingston Road & Rosebank Road 5 2 

Kingston Road & Steeple Hill 1 10 

Kingston Road & Whites Road 58 0 

Kingston Road & Delta Boulevard  0 4 

Kingston Road & Highway 401 WB Off Ramp 22 5 

Kingston Road & Fairport Road 27 5 

Kingston Road & Dixie Road 26 0 

Kingston Road & Walnut Lane 0 85 

Kingston Road & Liverpool Road 29 0 

Kingston Road & Glenanna Road 0 25 

Kingston Road & Valley Farm Road 18 5 

Kingston Road & Guild Road / Denmar Road 2 0 

Kingston Road & Brock Road 0 1 

Kingston Road & Bainbridge Drive 4 12 

Kingston Road & Notion Road 18 0 
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Exhibit 6.20: U-Turn Traffic Volumes – Segment 3, PM Peak Hour 

Intersection EBU WBU 

Kingston Road & Altona Road 7 5 

Kingston Road & Rougemount Drive 15 7 

Kingston Road & Rosebank Road 19 1 

Kingston Road & Steeple Hill 3 48 

Kingston Road & Whites Road 12 0 

Kingston Road & Delta Boulevard  0 18 

Kingston Road & Highway 401 WB Off Ramp 5 23 

Kingston Road & Fairport Road 6 23 

Kingston Road & Dixie Road 7 0 

Kingston Road & Walnut Lane 0 33 

Kingston Road & Liverpool Road 83 0 

Kingston Road & Glenanna Road 0 22 

Kingston Road & Valley Farm Road 31 3 

Kingston Road & Guild Road / Denmar Road 7 0 

Kingston Road & Brock Road 0 4 

Kingston Road & Bainbridge Drive 1 12 

Kingston Road & Notion Road 15 0 

 

6.3.2 Traffic Operations 

Traffic operations were analyzed at the study intersections to estimate a.m. and p.m. peak hour 

levels-of-service under future conditions with BRT. For most intersections along this segment, 

cycle lengths were adjusted to a consistent 130 seconds. The cycle lengths were increased to 

better accommodate the protected-only eastbound and westbound left-turn phasing while 

ensuring minimum green time requirements are not violated.  

Results of the intersection capacity analysis are summarized in Exhibit 6.21 and Exhibit 6.22. 

Detailed future BRT conditions synchro outputs are provided in Appendix H, and queuing 

outputs provided in Appendix J. The below discussion focuses on major changes between the 

future background and future BRT results.  

Kingston Road & Altona Road 

• In the a.m. peak hour, the southbound movement becomes critical operating at 

LOS E with v/c ratio of 0.84. 

• In the p.m. peak hour, the southbound through movement becomes newly critical 

as it is now at LOS E with a v/c ratio of 0.88. The southbound left is no longer 

critical. The previously critical eastbound (northeast) left-turn movement improves 

slightly and is also now having a v/c ratio of 0.93. 

Kingston Road & Rougemont Drive 

• In the a.m. peak hour, some added delays are observed on the northbound left-turn 

movement as green time is prioritized elsewhere, as it is newly critical operating at 

LOS E. The westbound left is expected to become critical with LOS E and v/c of 

0.72. The eastbound left is expected to become critical due to delays with a LOS of 

E. 

• In the p.m. peak hour, protected-only phasing results in added delay to the 

eastbound left operating at LOS E with a v/c ratio of 0.6. The eastbound through is 
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expected to operate at v/c of 0.96. The northbound left is expected to become 

critical with LOS E and v/c of 0.99. 

Kingston Road & Steeple Hill 

• In the a.m. peak hour, the east-west protected phasing is expected add delays to 

the southbound left, making it critical with a LOS E and v/c 0.78 

• In the p.m. peak hour, the eastbound left and westbound left movements 

experience additional delay following the change to protected-only phasing and 

operates at LOS F and E respectively. The southbound left-turn also experiences 

additional delays as a result of reduced green time, operating at LOS E.  

Kingston Road and Whites Road 

• In the a.m. peak hour, the southbound through and northbound left-turn 

movements, which were already critical under future background conditions, 

deteriorate further. The southbound through is now at capacity with a v/c ratio of 

0.99 and LOS of E. The westbound left and eastbound left are now both critical with 

LOS of F. 

• In the p.m. peak hour, the intersection experiences significant congestion as all four 

approaches are busy. Several movements that were already critical under future 

background conditions deteriorate further. This includes the eastbound through and 

northbound right-turn movements which now operate with respective v/c ratios of 

0.97 and 1.07, and with the northbound right-turn also operating at LOS F, some 

capacity was added with a overlap phase. The eastbound left-turn experiences 

delays under protected-only phasing, and now operates at LOS F, despite having 

some capacity with a v/c ratio of 0.8. The southbound left is expected to operate at 

LOS F with v/c of 0.99. 

Kingston Road and Delta Boulevard 

• In the a.m. peak hour, many left turn movements experience increase delays due to 

the added protected phases and increase in cycle length. The northbound left-turn 

movement is expected to deteriorate to LOS F, though there is still remaining 

capacity.  

• In the p.m. peak hour, the eastbound through and northbound left-turn movements, 

which were critical under future background conditions, deteriorate slightly, now 

having respective v/c ratios of 0.97 and 0.90. The northbound left-turn also is 

shown to experience increased delays and is at LOS F.   

Kingston Road & Highway 401 Westbound Off-Ramp 

• In the a.m. peak hour, operation of the westbound left-turn under protected-only 

phasing resulting in this movement now operating at capacity and with additional 

delays. This movement, which was already critical under future background 

conditions, now operates with a v/c ratio of 0.98 and at LOS D. At nearly 500 vph in 

the a.m. peak hour, the westbound left-turn movement would greatly benefit from 

left-turn diversions, and this would also free up significant green time to be re-

allocated to the other movements. As it stands, the northbound left-turn movement, 

which carries traffic exiting Highway 401 and was already critical under future 

background conditions, has very limited green time and operates at capacity with a 

v/c ratio of 1.0 and at LOS E.  

• In the p.m. peak hour, westbound left-turn volumes are not as high as they are in 

the a.m. peak, and more green time can be allocated to the very heavy northbound 

left-turn movement, which carries significant demand in the p.m. peak. This allows 
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the northbound left-turn to operate below capacity, though the movement remains 

critical with a v/c ratio of 0.94. The westbound left-turn, operating with less green 

time, is at capacity and faces notable delay as it has a v/c ratio of 1.07 and LOS of 

F. The eastbound through movement is also very congested and operates above 

capacity with a v/c ratio of 1.08 and at LOS E.  

Kingston Road and Fairport Road 

• In the a.m. peak hour, required signal timing adjustments to accommodate the 

protected eastbound/westbound left-turn phase causes the westbound through 

movement to approach capacity, having a v/c ratio of 0.91. The southbound right is 

expected to become critical with a LOS E and v/c 0.82. 

• In the p.m. peak hour, re-allocation of green time introduces a few critical 

movements. The eastbound left-turn movement under protected-only phasing is 

beginning to approach capacity and has a v/c ratio of 0.89. The westbound through 

movement experiences additional congestion and delays, now operating at LOS D 

and with a v/c ratio of 0.86. The southbound left-turn movement also experiences 

additional delays and operates at LOS E with little capacity remaining.  

Kingston Road and Dixie Road 

• In the a.m. peak hour, the northbound (northwest) left-turn movement becomes 

critical under protected-only phasing, and now operates at LOS F and with a v/c 

ratio of 0.93.  

• In the p.m. peak hour, the northbound (northwest) left-turn, which was already 

critical under future background conditions, deteriorates to LOS F.  

Kingston Road and Walnut Lane 

• In the a.m. peak period, the protected phasing is expected to increase delays for 

multiple movements although capacity is still available. 

• In the p.m. peak hour, reduced green time for the east-west through phases to 

accommodate fully-protected left-turn phases causes the eastbound through 

movement to operate with a v/c ratio of 0.9.  

Kingston Road and Liverpool Road 

• In the a.m. peak hour, the eastbound and westbound left-turn movements 

experience significant delay following the switch to protected-only phasing, now 

operating at LOS E and F and with v/c ratios of 0.78 and 0.83, respectively. 

Additional delays are observed on the southbound through and northbound left-turn 

movements, which both now operate at LOS D and E, with v/c ratios of 0.92 and 

0.88, respectively.  

• In the p.m. peak hour, the protected-only westbound left-turn movement is 

operating at capacity, having a v/c ratio of 0.96 and LOS of F. Several other 

movements that were already critical under future background conditions 

deteriorate to LOS F and are at capacity, including the eastbound through and 

southbound left-turn. The northbound left-turn movement is also identified as 

becoming critical due to loss of green time and lack of a protected phase, and is 

shown to operate at LOS F and with a v/c ratio of 1.15 

Kingston Road and Glenanna Road 

• In the a.m. peak period, the eastbound (northeast) left and westbound (southwest) 

left are expected to operate with LOS F and E due to the delays added from the 

change to protected phasing, capacity remains available. 
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• In the p.m. peak hour, required signal timing adjustments to operate the eastbound 

and westbound left-turns under protected-only phasing causes delays on both of 

the major approaches. The already critical eastbound (northeast) through and 

westbound (southwest) left-turn movements deteriorate, now both operating at LOS 

F and each having a v/c ratio of 1.24 and 1.25 respectively. 

Kingston Road and Valley Farm Road 

• In the a.m. peak hour, various movement increase in delay due to added protected 

left turn phases and increase in cycle length. 

• In the p.m. peak hour, the westbound left-turn movement is expected to become 

critical with the switch to protected-only phasing, operating with a v/c ratio of 0.79 

and at LOS E. The northbound through movement becomes critical as it is 

beginning to approach capacity with a v/c ratio of 0.88, while the already critical 

southbound left-turn movement deteriorates and now operates with a v/c ratio of 

1.02 and at LOS F. 

Kingston Road and Brock Road 

• In the a.m. peak hour, the previously critical westbound left-turn improves to v/c 

0.71 with protected-only phasing and additional green time. However, congestion 

increases significantly on the southbound approach, which carries high demand. 

The already critical southbound through movement significantly deteriorates and 

becomes oversaturated, operating with a v/c ratio of 1.14 and at LOS F. The 

southbound left-turn movement becomes critical due to additional delay and 

congestion, now operating at LOS E and with a v/c ratio of 0.93.  

• In the p.m. peak hour, both the eastbound and westbound left-turn movements 

improved in operations with the introduction of protected-only phases and the 

accompanying additional green time provided. The eastbound left-turn operates 

with v/c 0.85, while the westbound is no longer oversaturated though little capacity 

remains with a v/c ratio of 0.96. However, the southbound left-turn movement 

deteriorates and is with a v/c ratio of 1.15 and a LOS of F. Congestion remains on 

the northbound approach, which deteriorated compared to future background 

conditions.   

Kingston Road and Bainbridge Drive 

• In the a.m. peak hour, the westbound left and eastbound left movements 

experience additional delays under protected-only phasing and operate at LOS E, 

despite capacity remaining.  

• In the p.m. peak hour, similar to the a.m. the westbound left and northbound 

(northeast) left experience delays due to protected-only phasing. 

Kingston Road and Notion Road 

• A significant reduction in traffic demands are anticipated at this location due to the 

proposed lane reduction in Pickering Village (to the east) to fit BRT lanes. As a 

result, overall intersection operations improve when compared to future background 

conditions, and the critical movements identified in the p.m. peak hour become less 

congested. 
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Exhibit 6.21: Future (2041) with-BRT Traffic Conditions Summary – Segment 3, AM Peak Period 

Intersections 
Int  

LOS (v/c) 
Critical Movements  

(LOS)[v/c] 

Kingston Road & Altona Road C (0.88) SBT (E) [0.84] 

Kingston Road & Rougemount Drive C (0.68) 

EBL (E) [0.34] 
WBL (E) [0.72] 
WBR (E) [0.04] 
NBL (E) [0.86] 
SBL (E) [0.64] 

Kingston Road & Rosebank Road C (0.48) 
EBL (E) [0.54] 
WBL (E) [0.52] 
SBL (E) [0.6] 

Kingston Road & Steeple Hill B (0.58) 
WBL (E) [0.45] 
SBL (E) [0.78] 

Kingston Road & Whites Road (RR 38) D (0.93) 
EBL (F) [0.78] 
WBL (F) [0.95] 
SBT (E) [0.99] 

Kingston Road & Delta Boulevard B (0.79) 

EBL (E) [0.65] 

WBL (E) [0.54] 

NBL (F) [0.75] 

SBL (E) [0.53] 

SBT (E) [0.23] 

Kingston Road & Highway 401 WB Off Ramp D (0.91) 
WBL (D) [0.98] 

NBL (E) [1] 

Kingston Road & Rosebank Road C (0.48) 

EBL (E) [0.54] 

WBL (E) [0.52] 

SBL (E) [0.6] 

Kingston Road & Fairport Road C (0.76) 
WBT (D) [0.91] 
SBL (E) [0.76] 
SBR (E) [0.82] 

Kingston Road & Dixie Road C (0.63) 

EBL (E) [0.6] 

WBL (E) [0.61] 

SEL (E) [0.75] 
NWL (F) [0.93] 

Kingston Road & Walnut Lane B (0.59) 

EBL (E) [0.41] 

WBL (E) [0.81] 

NBL (E) [0.53] 

NBT (E) [0.06] 

SBL (E) [0.41] 
SBT (E) [0.16] 

Kingston Road & Liverpool Road (RR 29) D (0.85) 

EBL (E) [0.78] 
WBL (F) [0.83] 
NBL (E) [0.88] 
SBT (D) [0.92] 

Kingston Road & Glenanna Road C (0.64) 
NEL (F) [0.64] 

SWL (E) [0.72] 

Kingston Road & Valley Farm Road B (0.6) 

EBL (E) [0.6] 
WBL (E) [0.67] 
NBL (E) [0.62] 
SBT (E) [0.76] 

Kingston Road & Guild Road B (0.45) NEL (E) [0.41] 

Kingston Road & Brock Road (RR 1) E (0.84) 

EBL (F) [0.62] 

SBL (E) [0.93] 

SBT (F) [1.14] 
  EBL (E) [0.47] 
Kingston Road & Bainbridge Drive B (0.57) WBL (E) [0.67] 
  NWL (E) [0.68] 
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Intersections 
Int  

LOS (v/c) 
Critical Movements  

(LOS)[v/c] 

Kingston Road & Notion Road B (0.67) 

EBL (E) [0.31] 

WBL (E) [0.84] 

NBT (E) [0.31] 

SBT (E) [0.02] 

 

Exhibit 6.22: Future (2041) with-BRT Traffic Conditions Summary – Segment 3, PM Peak Period 

Intersections 
Int  

LOS (v/c) 
Critical Movements  

(LOS)[v/c] 

Kingston Road & Altona Road C (0.84) 
SBT (E) [0.88] 
NEL (D) [0.93] 

Kingston Road & Rougemount Drive D (0.87) 

EBL (E) [0.57] 
EBT (C) [0.96] 
NBL (F) [0.99] 
SBL (E) [0.62] 

SBT (E) [0.55] 

Kingston Road & Rosebank Road B (0.6) 

EBL (E) [0.77] 

WBL (E) [0.17] 

NBL (E) [0.04] 

NBT (E) [0.04] 

SBT (E) [0.07] 

Kingston Road & Steeple Hill C (0.74) 
EBL (F) [0.67] 
WBL (E) [0.71] 
SBL (E) [0.87] 

Kingston Road & Whites Road (RR 38) E (1.11) 

EBL (E) [0.66] 

EBT (D) [0.96] 

WBL (E) [0.53] 

NBR (F) [1.08] 

SBL (F) [1.31] 

Kingston Road & Delta Boulevard C (0.94) 

EBL (E) [0.74] 

EBT (B) [0.97] 

WBL (F) [0.8] 

NBL (F) [0.9] 

Kingston Road & Highway 401 WB Off Ramp D (1.03) 
EBT (D) [1.08] 
WBL (F) [1.07] 
NBL (E) [0.94] 

Kingston Road & Fairport Road D (0.88) 
EBL (F) [0.89] 
WBT (D) [0.86] 
SBL (E) [0.91] 

Kingston Road & Dixie Road C (0.91) 

EBL (E) [0.77] 
EBT (C) [0.89] 
WBL (E) [0.58] 
SEL (E) [0.79] 
NWL (F) [0.92] 

Kingston Road & Walnut Lane B (0.8) 

EBL (E) [0.58] 
EBT (B) [0.9] 

WBL (E) [0.58] 
NBL (E) [0.59] 
SBL (E) [0.59] 

Kingston Road & Liverpool Road (RR 29) D (1.03) 

EBL (E) [0.86] 
EBT (D) [1] 

WBL (F) [0.96] 
NBL (F) [1.15] 
NBT (D) [0.92] 
SBL (F) [1.01] 
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Intersections 
Int  

LOS (v/c) 
Critical Movements  

(LOS)[v/c] 

Kingston Road & Glenanna Road F (0.99) 
NEL (E) [0.73] 
NET (F) [1.24] 
SWL (F) [1.25] 

Kingston Road & Valley Farm Road D (0.97) 

EBT (C) [0.93] 
WBL (E) [0.79] 
NBT (E) [0.88] 
SBL (F) [1.02] 

Kingston Road & Guild Road B (0.78) 
NEL (E) [0.64] 
NET (B) [0.86] 
SWL (E) [0.71] 

Kingston Road & Brock Road (RR 1) E (1.05) 

EBL (E) [0.85] 
EBT (D) [1.02] 
WBL (F) [0.96] 
NBL (E) [0.9] 

NBT (F) [1.06] 
NBR (D) [0.89] 
SBL (F) [1.15] 

Kingston Road & Bainbridge Drive C (0.73) 
WBL (E) [0.53] 
NWL (E) [0.74] 

Kingston Road & Notion Road C (0.93) 

EBL (E) [0.5] 
EBT (C) [0.9] 

WBL (E) [0.85] 
NBT (F) [0.96] 

 

 

6.3.3 TSP Operations 

This section analyzes the effects of transit signal priority (TSP) at select intersections that are 

likely to experience recurring TSP ‘triggers’, as per the framework described in Section 4.5. This 

includes mixed traffic sections and transition areas (e.g. curbside to median operation) where 

buses are likely to experience traffic-related delay, as well as intersections where buses turn and 

a dedicated transit turn phase is likely to be required. For the analysis, a 10-second exclusive 

transit phase was implemented for these intersections prior to the protected east and westbound 

left turning movements. 

Within this segment, TSP was tested at locations where Durham Region Transit routes may turn 

on or off the corridor, namely the intersections at Altona Road, Whites Road, Dixie Road, 

Liverpool Road, Glenanna Road, and Brock Road. If these routes were to use the exclusive 

transit lanes, a dedicated transit signal phase would need to be provided to allow buses to 

perform the turning movement without conflicting with general traffic movements. Note the use of 

exclusive transit lanes would limit local transit routes to stopping only at rapid transit stops. 

Operation of local routes in the curb lanes may be preferable to maintain service coverage. 

Additionally future local transit routing may be subject to change following BRT implementation. 

The impacts of TSP at these intersections is described below and presented in Exhibit 6.23 and 

Exhibit 6.24. 

Kingston Road and Altona Road 

• In the a.m. peak hour, TSP is not expected to present major impacts to traffic 

operations. 

• In the p.m. peak hour, overall intersection v/c ratio worsens when operating with 

TSP. The westbound (southwest) though and right are expected to become critical 

operating with LOS E.  
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Kingston Road and Whites Road 

• In the a.m. peak hour, the already critical northbound left-turn and westbound left 

movements deteriorate further, while the southbound through movement becomes 

critical and now operates at LOS F.  

• In the p.m. peak hour, all previous critical movement deteriorate further with the 

exception of the westbound right which is expected to improve slightly. A longer 

cycle length could be considered in the p.m. peak if it is expected that TSP will be 

triggered often. 

Kingston Road and Dixie Road 

• In both peak hours, TSP is not expected to present major to traffic operations. 

Kingston Road and Liverpool Road 

• In the a.m. peak hour, several already critical movements are expected to 

deteriorate and reach capacity when the intersection is operating with TSP. The 

eastbound right is expected to no longer be critical. 

• In the p.m. peak hour, several movements deteriorate further, including eastbound 

through, westbound left, northbound left and northbound through. The eastbound 

left is no longer expected to be critical, however the eastbound right now becomes 

critical. The southbound left is also expected to no longer be critical. The 

westbound through is now expected to be critical. A longer cycle length could be 

considered in the p.m. peak hour if it is expected that TSP will be triggered often. 

Kingston Road and Glenanna Road 

• TSP is not expected to present major impacts to traffic operations in either peak 

hour. 

Kingston Road and Brock Road 

• In the a.m. peak hour, the already critical movements are expected to deteriorate 

further, this would include the westbound left, southbound left and southbound 

through. The eastbound through and eastbound right are no longer expected to be 

critical. However, the northbound left is now expected to become critical. 

• In the p.m. peak hour, all movements are expected to deteriorate further, except the 

westbound left which is no longer critical. While the southbound left is not expected  

to be critical. A longer cycle length could also be considered in the p.m. peak hour if 

it is expected that TSP will be triggered often.  
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Exhibit 6.23: Future (2041) with-BRT Traffic Conditions with Transit Signal Priority – Segment 3, AM Peak Hour 

Intersections 
Overall Intersection 

LOS (v/c) 
Critical Movements  

(LOS)[v/c] 

Kingston Road & Altona Road D (0.88) SBT (E) [0.89] 

Kingston Road & Whites Road (RR 38) E (0.96) 

EBL (F) [0.75] 

WBL (F) [1.02] 

NBL (F) [1.22] 

SBT (F) [1.09] 

Kingston Road & Dixie Road C (0.67) 

EBL (E) [0.66] 

WBL (E) [0.66] 

SEL (E) [0.77] 

SET (E) [0.61] 

NWL (F) [1] 

Kingston Road & Liverpool Road (RR 29) E (0.89) 

EBL (F) [0.79] 

EBT (E) [0.81] 

WBL (F) [0.92] 

NBL (F) [0.97] 

SBT (E) [0.94] 

Kingston Road & Glenanna Road D (0.64) 
NEL (E) [0.42] 

SWL (E) [0.65] 

Kingston Road & Brock Road (RR 1) F (0.87) 

EBL (E) [0.52] 

WBL (E) [0.76] 

NBL (E) [0.65] 

SBL (F) [1.03] 

SBT (F) [1.22] 
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Exhibit 6.24: Future (2041) with-BRT Traffic Conditions with Transit Signal Priority – Segment 3, PM Peak Hour 

Intersections 
Overall Intersection 

LOS (v/c) 
Critical Movements  

(LOS)[v/c] 

Kingston Road & Altona Road D (0.9) 

SBT (F) [0.92] 
NEL (C) [0.87] 
SWT (E) [0.84] 
SWR (E) [0.7] 

Kingston Road & Whites Road (RR 38) F (1.11) 

EBL (F) [1.1] 
EBT (E) [0.99] 
WBL (F) [1.07] 
WBR (F) [0.97] 
NBR (F) [1.27] 
SBL (F) [0.99] 

Kingston Road & Dixie Road D (0.96) 

EBL (E) [0.79] 

EBT (C) [0.9] 

WBL (E) [0.5] 

SEL (E) [0.81] 

NWL (F) [0.94] 

Kingston Road & Liverpool Road (RR 29) F (1.08) 

EBL (F) [0.96] 

EBT (F) [1.06] 

WBL (F) [1.13] 

NBL (F) [1.28] 

NBT (E) [0.98] 

SBL (F) [1.09] 

Kingston Road & Glenanna Road F (1.04) 
NEL (E) [0.51] 
NET (F) [1.34] 
SWL (E) [0.75] 

Kingston Road & Brock Road (RR 1) F (1.04) 

EBL (E) [0.83] 

EBT (E) [1.03] 

WBL (F) [1.07] 

NBL (F) [1.13] 

NBT (F) [1.15] 

NBR (F) [0.97] 

SBL (F) [1.42] 

 

6.3.4 Segment 3 Summary 

Segment 3 is proposed to be widened to six lanes to accommodate centre-median transit lanes 

while maintaining two general traffic lanes per direction. At the west end of Segment 3, west of 

Rosebank Road, the dedicated transit lanes transition since the Rouge River bridge will not be 

widened.  

Traffic operations in 2041 with BRT are expected to be similar to 2041 without BRT because the 

number of through lanes for general traffic will be maintained. With the introduction of centre-

median transit, traffic will no longer be able to make left-turns to and from unsignalized accesses 

and driveways, resulting in U-turn traffic at downstream signalized intersections. This causes an 

increase in traffic make left turns / u-turns at signals, resulting in some increased delay for those 

movements. Specifically at Whites Road, Liverpool Road, and Brock Road, which were at overall 

LOS E during one or both peak hour periods in 2041 without BRT. Glenanna Road operates at 

overall LOS F in the p.m. peak hour due to high turning volumes into and out of the Pickering 

Town Centre shopping mall. These impacts to traffic operations are largely a result of the 

eastbound and westbound left-turn movements operating during protected-only phasing, which 

introduces delays on these movements and changes the balance of green time for other 

movements. 

Transit signal priority was tested at several intersections where Durham Region Transit routes 

may turn on or off the corridor. As expected, the conservative approach of calling TSP in every 
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cycle results in increased delays for general traffic. Note that TSP may not be required at many 

of intersections where it was tested if local transit were to continue operating in the curb lane. 

Future local transit routing may be subject to change following BRT implementation. 

Overall, the diversion of left-turning traffic to u-turns was found to have an impact on traffic 

operations for left turns, in particular at major intersections of Brock Road, Whites Road, and 

Liverpool Road. Glenanna Road is also expected to experience increased delays. These can be 

mitigated somewhat through appropriate turning lane lengths. Overall, the segment continues to 

operate well and similar to future background (2041 without BRT) conditions.  

6.4 Kingston Road from Elizabeth Street to Rotherglen Road 
(‘Pickering Village’) (Segment 4) 

6.4.1 BRT Configuration and Traffic Demand 

Between Elizabeth Street to Rotherglen Road, the recommended design for Kingston Road is to 

widen to a five-lane cross-section. The design maintains two lanes for eastbound traffic and one 

lane for westbound traffic, and provides one centre-running transit lane in each direction.  

Auxiliary left-turn/U-turn lanes are provided at signalized intersections, while auxiliary right-turn 

lanes were considered at arterial-arterial intersections meeting certain volume thresholds, as 

described in Section 4. The results of this right-turn lane assessment are summarized in Exhibit 

6.25 and Exhibit 6.26. A southbound right-turn lane is recommended on Church Street (north 

leg) at Kingston Road. For the purposes of this analysis, it is assumed the existing lane 

configurations on all other north and south approaches will be maintained, as shown in Appendix 

B.  

Adjustments were made to pedestrian signal timings to reflect the geometric changes proposed 

at signalized intersections. Specifically, all north-south pedestrian clearance times were 

extended to account for the increased crossing distances that will exist after widening for 

exclusive transit lanes. A walking speed of 1.0 m/s was assumed for these calculations.  

A reduction in traffic demand is anticipated in this segment following implementation of BRT, 

particularly in the westbound direction where traffic capacity will be provided by a single lane. 

The recommended design was tested in a sensitivity analysis, and has been accounted for in 

this traffic analysis. The model shows that longer distance auto trips will move to other roads in 

the network, particularly for westbound trips. About 30% of traffic will use other routes.  Longer 

distance trips will use Rossland Road and Bayly Street. The proposed connection of Notion 

Road over Highway 401 also helps to add capacity to the network around Pickering Village. See 

Appendix E for the EMME model outputs. The revised demands were carried forward to the 

Synchro analysis described in Section 6.4.2.  

With the implementation of centre-median transit lanes, all unsignalized intersections and 

driveways will be converted into right-in/right-out accesses. Left-turn traffic will be diverted to the 

next downstream signalized intersection to make a U-turn from the left-turn lane. Exhibit 6.27 

and Exhibit 6.28 summarizes the estimated U-turn traffic to be generated this way following 

implementation of BRT. All left-turn/U-turn signal phasing will be made protected-only to 

increase safety by eliminating conflicts between turning vehicles, through-traffic, and BRT 

movements. 
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Exhibit 6.25: Right-Turn Lane Assessment – Segment 4, AM Peak Hour 

Street Leg Turning Vol Approach Vol % of Total 
Right-Turn Lane 
Recommended 

Church Street 

South 38 288 13.3% NO 

West 70 663 10.5% NO 

North 274 737 37.2% YES 

East 78 736 10.6% NO 

 

Exhibit 6.26: Right-Turn Lane Assessment – Segment 4, PM Peak Hour 

Street Leg Turning Vol Approach Vol % of Total 
Right-Turn Lane 
Recommended 

Church Street 

South 64 674 9.4% NO 

West 45 1164 3.9% NO 

North 219 460 47.7% YES 

East 59 649 9.1% NO 

 

Exhibit 6.27: U-Turn Traffic Volumes – Segment 4, AM Peak Hour 

Intersection EBU WBU 

Kingston Road & Church Street 0 68 

Kingston Road & Rotherglen Road 26 5 

 

Exhibit 6.28: U-Turn Traffic Volumes – Segment 4, PM Peak Hour 

Intersection EBU WBU 

Kingston Road & Church Street 0 32 

Kingston Road & Rotherglen Road 67 9 

 

6.4.2 Traffic Operations 

Traffic operations were analyzed at the study intersections to estimate a.m. and p.m. peak hour 

levels-of-service under future conditions with BRT. The cycle lengths for all intersections along 

this segment were adjusted to a consistent 130 seconds.  

Results of the intersection capacity analysis are summarized in Exhibit 6.29 and Exhibit 6.30. 

Detailed future BRT conditions synchro outputs are provided in Appendix H, and queuing 

outputs provided in Appendix J. The below discussion focuses on major changes between the 

future background and future BRT results.  

Kingston Road and Elizabeth Street 

• In the a.m. peak hour, the westbound through is no longer critical. The westbound 

demand through the corridor is reduced significantly with the reduction of general 

traffic lanes. The eastbound left-turn movement remains critical but improves under 

protected-only phasing. 

• In the p.m. peak hour, various movements experience and increase in delay due to 

protected phasing and an increase in cycle length.  

Kingston Road and Church Street 

• In the a.m. peak hour, the southbound through movement becomes critical at LOS 

E despite reduced traffic demands, as a result of the proposed westbound traffic 

lane reduction green time is allocated to this movement instead of the southbound.  
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• In the p.m. peak hour, the westbound through, northbound through and eastbound 

left movement remains at capacity, while the eastbound through movement is no 

longer identified as being critical.  

Kingston Road and Rotherglen Road 

• In the a.m. peak hour, the eastbound left and westbound left are expected to 

become critical due to the addition delay as a result of protected phasing. The 

southbound through is also expected to become critical. 

• In the p.m. peak hour, the southbound left is expected to improve slightly while 

remaining critical. The eastbound and westbound lefts are expected to become 

critical due to the added delays of protected phasing despite having capacity 

available. The northbound and southbound through are expected to become critical 

due to delays with the increase in cycle length.  

Exhibit 6.29: Future (2041) with-BRT Traffic Conditions Summary – Segment 4, AM Peak Period 

Intersections 
Int  

LOS (v/c) 
Critical Movements  

(LOS)[v/c] 

Kingston Road & Elizabeth Street C (0.88) 
EBL (E) [0.86] 

SBR (E) [0.83] 

Kingston Road & Church Street D (0.82) 
EBL (F) [0.8] 

SBT (E) [0.87] 

Kingston Road & Rotherglen Road C (0.71) 

EBL (F) [0.61] 

WBL (E) [0.45] 

SBT (E) [0.81] 

 

Exhibit 6.30: Future (2041) with-BRT Traffic Conditions Summary – Segment 4, PM Peak Period 

Intersections 
Int  

LOS (v/c) 
Critical Movements  

(LOS)[v/c] 

Kingston Road & Elizabeth Street B (0.83) 
EBL (E) [0.82] 
SBL (E) [0.42] 
SBR (E) [0.14] 

Kingston Road & Church Street E (1.02) 
EBL (E) [0.98] 
WBT (E) [1] 

NBT (F) [1.03] 

Kingston Road & Rotherglen Road B (0.68) 
EBL (E) [0.69] 
WBL (E) [0.47] 
NBT (E) [0.48] 

 

6.4.3 TSP Operations 

This section analyzes the effects of transit signal priority (TSP) at select intersections that are 

likely to experience recurring TSP ‘triggers’, as per the framework described in Section 4.5. This 

includes mixed traffic sections and transition areas (e.g. curbside to median operation) where 

buses are likely to experience traffic-related delay, as well as intersections where buses turn and 

a dedicated transit turn phase is likely to be required. For the analysis, a 10-second exclusive 

transit phase was implemented for these intersections prior to the protected east and westbound 

left turning movements. 

Within this segment, TSP was tested at locations where Durham Region Transit routes may turn 

on or off the corridor, namely the intersections at Church Street and Rotherglen Road. If these 
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routes were to use the exclusive transit lanes, a dedicated transit signal phase would need to be 

provided to allow buses to perform the turning movement without conflicting with general traffic 

movements. Note the use of exclusive transit lanes would limit local transit routes to stopping 

only at rapid transit stops. Operation of local routes in the curb lanes may be preferable to 

maintain service coverage. Additionally future local transit routing may be subject to change 

following BRT implementation. The impacts of TSP at these intersections is described below and 

presented in Exhibit 6.31 and Exhibit 6.32 in both peak hours, TSP is not expected to present 

major impacts to traffic operations. 

King Street and Church Street 

• In the a.m. peak hour, inclusion of TSP causes the already southbound through 

movement to deteriorate, with additional congestion and delay. The northbound left 

and eastbound left are expected to become critical due to delay with the addition of 

TSP. 

• In the p.m. peak hour, operation under TSP causes the already critical movements 

to deteriorate further. The eastbound left and northbound through are expected to 

become critical. A longer cycle length could also be considered in the p.m. peak 

hour if it is expected that TSP will be triggered often.  

Kingston Road and Rotherglen Road 

• In both peak hours, TSP is expected to add delays to many movements making 

existing critical movements deteriorate slightly and adding new critical movement 

despite having remaining capacity, such as the northbound left and right. 

Exhibit 6.31: Future (2041) with-BRT Traffic Conditions with Transit Signal Priority – Segment 4, AM Peak Hour 

Intersections 
Overall 

Intersection 
LOS (v/c) 

Critical Movements  
(LOS)[v/c] 

Kingston Road & Church Street D (0.84) 

EBL (E) [0.73] 

NBL (E) [0.67] 

SBT (F) [0.92] 

Kingston Road & Rotherglen Road C (0.74) 

EBL (E) [0.65] 

WBL (E) [0.45] 

SBT (E) [0.85] 

 

Exhibit 6.32: Future (2041) with-BRT Traffic Conditions with Transit Signal Priority – Segment 4, PM Peak Hour 

Intersections 
Overall 

Intersection 
LOS (v/c) 

Critical Movements  
(LOS)[v/c] 

Kingston Road & Church Street E (1.09) 

EBL (E) [0.83] 

WBL (E) [0.64] 

WBT (F) [1.11] 

NBT (F) [1.15] 

Kingston Road & Rotherglen Road C (0.71) 

EBL (E) [0.71] 

WBL (E) [0.54] 

NBL (E) [0.14] 

NBT (E) [0.5] 

NBR (E) [0.05] 

SBL (E) [0.58] 

SBT (E) [0.44] 

 



IBI GROUP & PARSONS REPORT 
Durham-Scarborough Bus Rapid Transit  
Traffic Impact Analysis 

December 23, 2021 111 

6.4.4 Segment 4 Summary 

Segment 4 is located in Pickering Village and is identified as one of the pinch-point locations. 

Due to right-of-way constraints, this segment is proposed to be widened to five lanes. Based on 

the afternoon eastbound travel demand, the proposed cross-section provides two eastbound 

lanes, two centre-running transit lanes, and one westbound lane.  

Demand and traffic operations analysis in this report accounted for diversion of traffic and 

proposed network changes. Traffic operations in 2041 with BRT are expected to shift longer 

distance auto trips to other roads in the network, particularly for westbound general traffic. Traffic 

modelling shows that about 30% of traffic will use other routes.  Longer distance trips will use 

Rossland Road and Bayly Street. The proposed connection of Notion Road over Highway 401 

also helps to add capacity to the network around Pickering Village. 

Transit signal priority was tested at both Church Street and Rotherglen Road, where Durham 

Region Transit routes may turn on or off the corridor. As expected, the conservative approach of 

calling TSP in every cycle results in increased delays for general traffic. Note that TSP may not 

be required at many of intersections where it was tested if local transit were to continue 

operating in mixed traffic, which may be preferred to maintain more frequent stops. Future local 

transit routing may be subject to change following BRT implementation. 

Overall, the diversion of left-turning traffic to u-turns was found to have an impact on traffic 

operations for left turns. Church Street intersection continues to operate at capacity in the p.m. 

peak hour. But does not operate at overall LOS F, despite some added delays to various 

movements with the introduction of protected-only phasing for the eastbound and westbound 

left-turn movements.  

6.5 Kingston Road from east of Rotherglen Road to Lake Ridge 
Road (Segment 5) 

6.5.1 BRT Configuration and Traffic Demand 

Between Rotherglen Road and Lake Ridge Road, the recommended design for Kingston Road 

is to maintain two lanes per direction for general traffic and widen to add one centre-running 

transit lane in each direction.  

Auxiliary left-turn/U-turn lanes are provided at signalized intersections, while auxiliary right-turn 

lanes are provided at arterial-arterial intersections where deemed appropriate based on certain 

volume thresholds, as described in Section 4. The results of this right-turn lane assessment are 

summarized in Exhibit 6.33 and Exhibit 6.34, with auxiliary right-turn lanes recommended at 

Westney Road, Harwood Avenue, Salem Road, and Lake Ridge Road. For the purposes of this 

analysis, it is assumed the existing lane configurations on all north and south approaches will be 

maintained, as shown in Appendix B.  

Adjustments were made to pedestrian signal timings to provide adequate clearance time given 

the proposed geometric changes. Specifically, all north-south pedestrian clearance times were 

extended to account for the increased crossing distances after widening for exclusive transit 

lanes. A walking speed of 1.0 m/s was assumed for these calculations.  

A volumes adjustment was applied to Westney Road to better account for peak direction 

demand traveling to the Highway 401. 100 vehicles were added to the westbound left in the a.m. 

peak hour to address demand decrease due to lane reductions at Rotherglen Road in the 

westbound direction. 

Based on travel demand model findings, BRT implementation will have relatively little impact on 

traffic demands along most of segment 5. The westerly portion of this segment between 

Westney Road and Salem Road may see some residual impact from the proposed cross-section 
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change through Pickering Village (segment 4), which results in longer distance auto trips moving 

to other roads in the network.  

With the implementation of centre-median transit lanes, all unsignalized intersections and 

driveways will be converted into right-in/right-out accesses. Left-turn traffic will be diverted to the 

next downstream signalized intersection to make a U-turn from the left-turn lane. Exhibit 6.35 

and Exhibit 6.36 summarizes the estimated U-turn traffic based on the catchment area analysis, 

as described in Section 4. Protected-only signal phasing will be implemented for all left-turn/U-

turn movements along the corridor to eliminate conflicts between turning vehicles, through-

traffic, and BRT movements.  

Exhibit 6.33: Right-Turn Lane Assessment – Segment 5, AM Peak Hour 

Street Leg Turning Vol Approach Vol % of Total 
Right-Turn Lane 
Recommended 

Westney Road 

South 97 755 12.8% YES 

West 199 829 24.0% YES 

North 183 1741 10.5% YES 

East 109 1288 8.4% YES 

Harwood Avenue 

South 166 760 21.8% YES 

West 146 652 22.3% YES 

North 263 1459 18.0% YES 

East 66 1262 5.3% YES 

Salem Road 

South 138 822 16.8% YES 

West 235 719 32.7% YES 

North 136 1394 9.8% YES 

East 83 1544 5.4% YES 

Lake Ridge Road 

South 216 871 24.8% YES 

West 103 670 15.4% YES 

North 91 980 9.3% YES 

East 131 1823 7.2% YES 

 

Exhibit 6.34: Right-Turn Lane Assessment – Segment 5, PM Peak Hour 

Street Leg Turning Vol Approach Vol % of Total 
Right-Turn Lane 
Recommended 

Westney Road 

South 342 1691 20.2% YES 

West 187 1791 10.4% YES 

North 106 1003 10.6% YES 

East 161 1076 14.9% YES 

Harwood Avenue 

South 374 1606 23.3% YES 

West 242 1727 14.0% YES 

North 228 1091 20.9% YES 

East 114 1030 11.1% YES 

Salem Road 

South 722 2012 35.9% YES 

West 326 1789 18.2% YES 

North 119 1098 10.9% YES 

East 107 1012 10.6% YES 

Lake Ridge Road 

South 419 1067 39.3% YES 

West 147 1898 7.7% YES 

North 136 794 17.1% YES 

East 89 1016 8.8% YES 
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Exhibit 6.35: U-Turn Traffic Volumes – Segment 5, AM Peak Hour 

Intersection EBU WBU 

Kingston Road & Westney Road 10 0 

Kingston Road & Westney Heights Plaza Access 0 0 

Kingston Road & Chapman Drive / Ritchie Avenue 0 0 

Kingston Road & Harwood Centre Access 0 0 

Kingston Road & Harwood Avenue 0 0 

Kingston Road & Durham East Centre Access 0 0 

Kingston Road & Costco Plaza Access 0 0 

Kingston Road & Salem Road 0 0 

Kingston Road & Whitetail Centre Access 0 3 

Kingston Road & Galea Drive 7 0 

Kingston Road & Alexander’s Crossing 0 0 

Kingston Road & Audley Road 0 7 

Kingston Road & Lake Ridge Road 1 33 

 

Exhibit 6.36: U-Turn Traffic Volumes – Segment 5, PM Peak Hour 

Intersection EBU WBU 

Kingston Road & Westney Road 6 0 

Kingston Road & Westney Heights Plaza Access 0 0 

Kingston Road & Chapman Drive / Ritchie Avenue 0 0 

Kingston Road & Harwood Centre Access 0 0 

Kingston Road & Harwood Avenue 0 0 

Kingston Road & Durham East Centre Access 0 0 

Kingston Road & Costco Plaza Access 0 0 

Kingston Road & Salem Road 0 0 

Kingston Road & Whitetail Centre Access 0 9 

Kingston Road & Galea Drive 4 0 

Kingston Road & Alexander’s Crossing 0 0 

Kingston Road & Audley Road 0 2 

Kingston Road & Lake Ridge Road 7 8 

 

6.5.2 Traffic Operations 

Traffic operations were analyzed at the study intersections to estimate a.m. and p.m. peak hour 

levels-of-service under future conditions with BRT. For most intersections along this segment, 

cycle lengths were adjusted to a consistent 130 seconds.  

Results of the intersection capacity analysis are summarized in Exhibit 6.37 and Exhibit 6.38. 

Detailed future BRT conditions synchro outputs are provided in Appendix H, and queuing 

outputs provided in Appendix J. The below discussion focuses on major changes between the 

future background and future BRT results.  

Kingston Road and Westney Road 

• In the a.m. peak hour, both the eastbound and westbound left-turns operate at LOS 

F following the change to protected-only phasing, having v/c ratios of 0.82 and 1.04 

respectively. Re-allocation of green time to accommodate these protected-only 

movements also causes the already critical northbound left-turn and southbound 

through movements to deteriorate further, now operating with v/c ratios of 0.94 and 

1.03 respectively.   

• In the p.m. peak hour, no additional critical movements are identified as compared 

to future background conditions. The now protected-only westbound left-turn 

deteriorates to LOS F and a v/c ratio of 0.91, however the eastbound left-turn 
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improves slightly. The northbound left is no longer critical however the northbound 

through becomes critical. The southbound left is expected to improve slightly.  

Kingston Road and Ritchie Avenue 

• In the a.m. peak hour, less green time is available for the minor approaches and as 

a result the northbound left-turn movement now operates at capacity with a v/c ratio 

of 1.00 and LOS of F. The eastbound and westbound left turns become critical due 

to the delays added by protected phasing. The southbound through is also 

expected to become critical. 

Kingston Road and Harwood Avenue 

• In the p.m. peak hour, intersection operations overall improved. This improvement 

appears to be partly attributed to improved westbound left-turn operations, as this 

movement is no longer operating above capacity. However, it is noted that less 

green time for the minor approaches causes the northbound through movement to 

reach capacity, now operating at LOS E and with a v/c ratio of 0.98. The westbound 

right is expected to become critical due to delay despite having capacity available. 

Kingston Road and Durham East Centre Access 

• In the a.m. peak hour, several new critical movements appear as a result of the 

increase in delay caused by the addition of protected lefts and an increase in cycle 

length. 

Kingston Road and Costco Entrance 

• In the p.m. peak hour, several new critical movements are identified based on some 

additional delay. However, there is remaining capacity for these movements.  

Kingston Road and Salem Road 

• In the a.m. peak hour, the eastbound and westbound left-turns operate with 

additional delay under protected-only phasing, at LOS F and E. There is also less 

green time available for the north-south phases, causing the northbound left-turn 

movement to deteriorate with a v/c ratio of 1.05 and LOS of F. 

• In the p.m. peak hour, overall intersection operations improve as a result of an 

increased cycle length, however congestion remains. The introduction of protected-

only eastbound and westbound left-turn phasing poses challenges since sufficient 

green time must be allocated to these movements. With all four approaches being 

busy, this causes critical movements to be observed on every approach. All four 

left-turn movements operate with significant delays and at LOS F, while the 

westbound left, northbound left, and southbound left are near or at capacity. The 

northbound right-turn also operates at capacity, a right turn overlap phase was 

added and now operates with a v/c ratio of 0.97 and at LOS E. 

Kingston Road and Galea Drive 

• In the a.m. peak period the westbound left is expected operate with LOS F and v/c 

of 0.7 experience delays due to protected phasing. 

• In the p.m. peak hour, the westbound left-turn movements operates with significant 

delay at LOS F, despite capacity remaining. 

Kingston Road and Audley Road 

• In the a.m. peak hour, the eastbound left is expected to operate at LOS F due to 

delays associated with protected phasing, despite having capacity available. 
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Kingston Road and Lake Ridge Road 

• In the a.m. peak hour, intersection operations worsen following the change to 

protected-only eastbound and westbound left-turn movements. As was noted in the 

future background conditions analysis, the westbound left-turn volumes are very 

high (above 600 vph) as this movement facilitates traffic travelling to Highway 401 

westbound. The westbound left-turn operates at LOS D with a v/c ratio of 0.93. 

• In the p.m. peak hour, the intersection operates similarly overall as observed under 

future background conditions. The westbound left-turn remains near capacity. The 

eastbound through movements operates near capacity with a v/c ratio of 0.91. New 

critical movements are observed on the southbound left-turn operating at LOS E 

and with v/c ratios of 0.76. Additionally, the northbound right become critical with a 

LOS of E, likely due to the high turning volumes causing delays. 
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Exhibit 6.37: Future (2041) with-BRT Traffic Conditions Summary – Segment 5, AM Peak Period 

Intersections 
Int LOS (v/c) 

Critical Movements  
(LOS)[v/c] 

Kingston Road & Westney Road (RR31) E (0.98) 

EBL (F) [0.82] 
WBL (F) [1.04] 
WBR (E) [0.08] 
NBL (F) [0.94] 
SBT (E) [1.03] 

Kingston Road & Westney Plaza B (0.6) 
EBL (E) [0.54] 
SBL (E) [0.63] 

Kingston Road & Ritchie Avenue C (0.77) 

EBL (E) [0.55] 
WBL (E) [0.68] 

NBL (F) [1] 
SBT (E) [0.81] 

Kingston Road & Harwood Centre Access A (0.53) 
EBL (E) [0.48] 
SBL (E) [0.48] 
SBR (E) [0.01] 

Kingston Road & Harwood Avenue D (0.89) 

EBL (F) [0.6] 

WBL (E) [0.9] 

NBL (F) [0.93] 

SBT (D) [0.92] 

Kingston Road & Durham East Centre Access A (0.51) 

WBL (E) [0.43] 
NBL (E) [0.16] 

NBT (E) [0] 
SBL (E) [0.06] 
SBT (E) [0.03] 

Kingston Road & Costco Entrance B (0.64) 
EBL (F) [0.5] 

WBL (E) [0.66] 
NBL (E) [0.67] 

Kingston Road & Salem Road (RR 41) D (0.96) 

EBL (F) [0.72] 

WBL (E) [0.95] 

NBL (F) [1.05] 

SBT (D) [0.95] 

Kingston Road & Whitetail Centre B (0.62) 

WBL (F) [0.4] 
NBL (E) [0.5] 
SBL (E) [0.56] 
SBT (E) [0.31] 

Kingston Road & Galea Drive C (0.53) 
WBL (F) [0.7] 

WBT (D) [0.87] 

Kingston Road & Alexander's Crossing A (0.54) 
SBL (E) [0.28] 
SBR (E) [0.05] 

Kingston Road & Audley Road B (0.57) 
EBL (F) [0.54] 
SBR (E) [0.72] 

Kingston Road / Dundas Street & Lake Ridge Road (RR 23) D (0.9) 

EBT (E) [0.55] 

EBR (F) [0.06] 

WBL (D) [0.93] 

SBT (E) [0.93] 
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Exhibit 6.38: Future (2041) with-BRT Traffic Conditions Summary – Segment 5, PM Peak Period 

Intersections 
Int LOS (v/c) 

Critical Movements  
(LOS)[v/c] 

Kingston Road & Westney Road (RR31) D (0.92) 

EBL (F) [0.88] 
EBT (D) [0.87] 
WBL (F) [0.91] 
WBR (F) [0.16] 
NBL (E) [0.89] 
SBL (E) [0.83] 

Kingston Road & Westney Plaza B (0.76) 
EBL (F) [0.64] 
SBL (E) [0.8] 

Kingston Road & Ritchie Avenue C (0.81) 
EBL (E) [0.64] 
NBT (E) [0.72] 

Kingston Road & Harwood Centre Access B (0.7) SBL (E) [0.75] 

Kingston Road & Harwood Avenue E (0.98) 

EBL (E) [0.86] 

EBT (E) [0.98] 

WBL (F) [1.01] 

WBR (F) [0.08] 

NBL (F) [1.02] 

NBT (E) [0.98] 

SBL (F) [1.04] 

Kingston Road & Durham East Centre Access B (0.77) 
EBL (E) [0.67] 
SBL (E) [0.66] 

Kingston Road & Costco Entrance C (0.86) 

EBL (E) [0.7] 
EBT (C) [0.87] 
NBL (E) [0.77] 
SBL (E) [0.83] 

Kingston Road & Salem Road (RR 41) E (1.07) 

EBL (E) [0.77] 

EBT (E) [1.04] 

WBL (F) [0.97] 

NBL (F) [1.21] 

NBT (E) [0.96] 

NBR (E) [0.97] 

SBL (F) [1.06] 

Kingston Road & Whitetail Centre C (0.89) 
EBL (E) [0.78] 
NBL (F) [1.15] 
SBL (E) [0.75] 

Kingston Road & Galea Drive D (0.7) 
EBT (D) [1.06] 
WBL (F) [0.66] 

Kingston Road & Alexander's Crossing B (0.69) 
SBL (E) [0.4] 

SBR (E) [0.08] 

Kingston Road & Audley Road C (0.76) 
EBL (E) [0.81] 
SBL (E) [0.78] 

Kingston Road / Dundas Street & Lake Ridge Road (RR 23) D (0.89) 

EBL (D) [0.87] 
EBT (E) [0.91] 
WBL (E) [0.89] 
NBR (E) [0.76] 
SBL (E) [0.76] 
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6.5.3 TSP Operations 

This section analyzes the effects of transit signal priority (TSP) at select intersections that are 

likely to experience recurring TSP ‘triggers’, as per the framework described in Section 4.5. This 

includes mixed traffic sections and transition areas (e.g. curbside to median operation) where 

buses are likely to experience traffic-related delay, as well as intersections where buses turn and 

a dedicated transit turn phase is likely to be required. For the analysis, a 10-second exclusive 

transit phase was implemented for these intersections prior to the protected east and westbound 

left turning movements. 

Within this segment, TSP was tested at locations where Durham Region Transit routes may turn 

on or off the corridor, which is only at Westney Road. If these routes were to use the exclusive 

transit lanes, a dedicated transit signal phase would need to be provided to allow buses to 

perform the turning movement without conflicting with general traffic movements. Note the use of 

exclusive transit lanes would limit local transit routes to stopping only at rapid transit stops. 

Operation of local routes in the curb lanes may be preferable to maintain service coverage. 

Additionally, future local transit routing may be subject to change following BRT implementation. 

The impacts of TSP at these intersections is described below and presented in Exhibit 6.39 and 

Exhibit 6.40. 

Kingston Road and Westney Road 

• In the a.m. peak hour, re-allocation of green time to accommodate an exclusive 

transit phase causes the westbound through movement to become critical and the 

westbound left-turn to deteriorate further. The northbound left-turn and southbound 

through both deteriorate and are now at capacity.  

• In the p.m. peak hour, the eastbound through movement approaches capacity, 

while the westbound through movement becomes critical and the westbound left-

turn deteriorates to operating at capacity. The northbound and southbound left-turn 

movements also deteriorate slightly.  

Exhibit 6.39: Future (2041) with-BRT Traffic Conditions with Transit Signal Priority – Segment 5, AM Peak Hour 

Intersections 
Overall 

Intersection 
LOS (v/c) 

Critical Movements  
(LOS)[v/c] 

Kingston Road & Westney Road (RR31) E (0.98) 

EBL (F) [0.79] 

EBR (E) [0.31] 

WBL (F) [1.03] 

WBT (E) [0.9] 

NBL (F) [1.01] 

SBT (E) [1] 

 

Exhibit 6.40: Future (2041) with-BRT Traffic Conditions with Transit Signal Priority – Segment 5, PM Peak Hour 

Intersections 
Overall 

Intersection 
LOS (v/c) 

Critical Movements  
(LOS)[v/c] 

Kingston Road & Westney Road (RR31) E (0.94) 

EBL (E) [0.88] 

EBT (E) [0.97] 

WBL (F) [1.03] 

WBT (E) [0.86] 

NBL (F) [0.9] 

SBL (F) [0.89] 
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6.5.4 Segment 5 Summary 

Segment 5 is proposed to be widened to six lanes to accommodate centre-median transit lanes 

while maintaining two general traffic lanes per direction.  

Traffic operations in 2041 with BRT are expected to be similar to 2041 without BRT because the 

number of through lanes for general traffic will be maintained. With the introduction of centre-

median transit, traffic will no longer be able to make left-turns to and from unsignalized accesses 

and driveways, resulting in U-turn traffic at downstream signalized intersections. This causes an 

increase in traffic make left turns / u-turns at signals, resulting in some increased delay for those 

movements. 

There are some increases to traffic congestion and delays compared to the future background 

conditions. Intersections are expected to see an increase in delay for east-west left-turn 

movements. 

Transit signal priority was tested at the Westney Road intersection, where existing Durham 

Region Transit routes may turn on or off the corridor. As expected, the conservative approach of 

calling TSP in every cycle results in increased delays for general traffic. Note that TSP may not 

be required at many of intersections where it was tested if local transit were to continue 

operating in mixed traffic, which may be preferred to maintain more frequent stops. Future local 

transit routing may be subject to change following BRT implementation. 

Overall, the diversion of left-turning traffic to u-turns was found to have an impact on traffic 

operations for left turns. Dundas Street at Lake Ridge Road is expected to operate over-

capacity, in both the future background and future BRT scenarios. In general, the corridor 

operates similar to future background conditions.  

6.6 Dundas Street from Lake Ridge Road to east of 
Cochrane/Annes Street (Segment 6) 

6.6.1 BRT Configuration and Traffic Demand 

From Lake Ridge Road to Cochrane/Annes Street, the recommended design is to maintain two 

lanes per direction for general traffic and widen to add one centre-median lane in each direction 

for transit vehicles. East of Cochrane Street, the design narrows on approach to Downtown 

Whitby (segment 6), further described in Section 6.7.1.  

Auxiliary left-turn/U-turn lanes are provided at signalized intersections, while auxiliary right-turn 

lanes are provided at arterial-arterial intersections where deemed appropriate based on certain 

volume thresholds, as described in Section 4. The results of this right-turn lane assessment are 

summarized in Exhibit 6.41 and Exhibit 6.42, with auxiliary eastbound and westbound right-turn 

lanes recommended at Cochrane Street. For the purposes of this analysis, it is assumed the 

existing lane configurations on all north and south approaches will be maintained, as shown in 

Appendix B.  

Adjustments were made to pedestrian signal timings to provide adequate clearance time given 

the proposed geometric changes. Specifically, all north-south pedestrian clearance times were 

extended to account for the increased crossing distances after widening for exclusive transit 

lanes. A walking speed of 1.0 m/s was assumed for these calculations.  

Based on travel demand model findings, BRT implementation will have relatively little impact on 

traffic demands along most of Segment 6. The easterly portion of this segment will see residual 

impacts from the proposed cross-section through Downtown Whitby (Segment 7).  

With the implementation of centre-median transit lanes, all unsignalized intersections and 

driveways will be converted into right-in/right-out accesses. Left-turn traffic will be diverted to the 
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next downstream signalized intersection to make a U-turn from the left-turn lane. Exhibit 6.43 

and Exhibit 6.44 summarizes the estimated U-turn traffic based on the catchment area analysis, 

as described in Section 4. Protected-only signal phasing will be implemented for all left-turn/U-

turn movements along the corridor to increase safety by eliminating conflicts between turning 

vehicles, through-traffic, and BRT movements.  

Exhibit 6.41: Right-Turn Lane Assessment – Segment 6, AM Peak Hour 

Street Leg Turning Vol Approach Vol % of Total 
Right-Turn Lane 
Recommended 

Cochrane Street 

South 27 295 9.3% NO 

West 129 907 14.3% YES 

North 312 665 46.9% YES 

East 40 1230 3.3% YES 

 

Exhibit 6.42: Right-Turn Lane Assessment – Segment 6, PM Peak Hour 

Street Leg Turning Vol Approach Vol % of Total 
Right-Turn Lane 
Recommended 

Cochrane Street 

South 14 346 4.1% NO 

West 156 1797 8.7% YES 

North 95 322 29.5% YES 

East 107 904 11.9% YES 

 

Exhibit 6.43: U-Turn Traffic Volumes – Segment 6, AM Peak Hour 

Intersection EBU WBU 

Dundas Street & Halls Road 1 33 

Dundas Street & 412 SB Off Ramp 0 0 

Dundas Street & 412 NB Off Ramp 0 0 

Dundas Street & Des Newman Boulevard  0 24 

Dundas Street & White Oaks Court 13 0 

Dundas Street & McQuay Blvd / Jeffery Street 0 74 

Dundas Street & Fire Hall 6 41 6 

Dundas Street & Cochrane Street 45 1 

 

Exhibit 6.44: U-Turn Traffic Volumes – Segment 6, PM Peak Hour 

Intersection EBU WBU 

Dundas Street & Halls Road 1 8 

Dundas Street & 412 SB Off Ramp 0 0 

Dundas Street & 412 NB Off Ramp 0 0 

Dundas Street & Des Newman Boulevard  0 17 

Dundas Street & White Oaks Court 23 0 

Dundas Street & McQuay Blvd / Jeffery Street 0 46 

Dundas Street & Fire Hall 6 76 31 

Dundas Street & Cochrane Street 69 2 

 

6.6.2 Traffic Operations 

Traffic operations were analyzed at the study intersections to estimate a.m. and p.m. peak hour 

levels-of-service under future conditions with BRT. For most intersections along this segment, 

cycle lengths were adjusted to a consistent 130 seconds.  

Results of the intersection capacity analysis are summarized in Exhibit 6.45 and Exhibit 6.46. 

Detailed future BRT conditions synchro outputs are provided in Appendix H, and queuing 
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outputs provided in Appendix J. The below discussion focuses on major changes between the 

future background and future BRT results.  

Dundas Street and Halls Road 

• In both peak hours, operation of the eastbound left-turn under protected-only 

phasing presents additional delays and causes the movement to become critical at 

LOS E, despite there being significant capacity remaining. 

Dundas Street and Highway 412 Southbound Off-Ramp 

• The Highway 412 southbound off-ramp terminal operates well in both peak hours, 

and no critical movements are identified.  

Dundas Street and Highway 412 Northbound On-Ramp 

• The Highway 412 northbound on-ramp terminal operates well in both peak hours. 

Only the eastbound through movement is identified as being critical in the p.m. 

peak hour as it is approaching capacity with a v/c ratio of 0.89 due to high peak 

hour demand, though delays are minimal with it operating at LOS B.   

Dundas Street and Des Newman Boulevard 

• In the a.m. peak hour the westbound through is expected to improve slightly and 

the eastbound left is expected to become critical due to delays associated with 

protected phasing. 

• In the p.m. peak hour, congestion is observed on the eastbound approach. The 

protected-only eastbound left-turn movement is now operating at LOS E, while 

approaching capacity with a v/c ratio of 0.67. The eastbound through movement is 

now at capacity with a v/c ratio of 0.88. 

Dundas Street and White Oaks Court 

• In the p.m. peak hour, the protected-only eastbound left-turn experiences delay and 

operates at LOS E, despite significant capacity remaining. The westbound left-turn 

movement benefits from having a protected phase and is no longer critical.   

Dundas Street and McQuay Street / Jeffrey Street 

• In the a.m. peak hour, the protected-only eastbound left-turn experiences delay and 

operates at LOS F, despite significant capacity remaining. The southbound left 

deteriorates slightly and the westbound left is now critical due to delays added by 

protected phasing, capacity is still available. 

• In the p.m. peak hour, the already critical westbound left-turn movement 

experiences additional delay under protected-only phasing, and deteriorates to LOS 

F. Signal timing adjustments also result in the southbound left-turn movement and 

becoming critical as it approaches capacity with a v/c ratio of 0.91, while operating 

at LOS F. The eastbound left is expected to improve slightly with protected phasing. 

Dundas Street and Cochrane Street 

• In the a.m. peak hour, the protected-only eastbound left-turn experiences delay and 

operates at LOS F, despite significant capacity remaining. The already critical 

westbound through movement deteriorates slightly as a result of reduced green 

time, now operating at LOS D and with a v/c ratio of 0.95. The westbound left and 

northbound left are expected to become critical due to delays despite having 

remaining capacity. 
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• In the p.m. peak hour, the northbound left is expected to become critical with LOS F 

and v/c 0.9, it suffers from the green time reallocation and experience delays due to 

the increase in cycle length. The east and west left turns experience delays caused 

by protected phasing and become critical although capacity still remains. 

Exhibit 6.45: Future (2041) with-BRT Traffic Conditions Summary – Segment 6, AM Peak Period 

Intersections 
Int  

LOS (v/c) 
Critical Movements  

(LOS)[v/c] 

Dundas Street & Halls Road A (0.61) 
EBL (E) [0.29] 
SBL (E) [0.35] 

SBR (E) [0] 

Dundas Street & Highway 412 SB Off-Ramp A (0.71)  - 

Dundas Street & Highway 412 NB On-Ramp A (0.65) 
SBL (E) [0.33] 
SBR (E) [0.02] 

Dundas Street & Des Newman Boulevard A (0.71) 
EBL (E) [0.44] 
SBL (E) [0.59] 

Dundas Street & White Oaks Court B (0.76) 

EBL (E) [0.52] 

WBL (E) [0.43] 

NBL (E) [0.67] 

Dundas Street & McQuay Street / Jeffrey Street C (0.85) 

EBL (F) [0.72] 

WBL (E) [0.55] 

SBL (E) [0.88] 

Dundas Street & Fire Station Access A (0.54) - 

Dundas Street & Cochrane Street D (0.96) 

EBL (F) [0.85] 

WBL (F) [0.68] 

WBT (D) [0.95] 

NBL (E) [0.87] 

SBT (E) [0.98] 

 

Exhibit 6.46: Future (2041) with-BRT Traffic Conditions Summary – Segment 6, PM Peak Period 

Intersections 
Int  

LOS (v/c) 
Critical Movements  

(LOS)[v/c] 

Dundas Street & Halls Road A (0.7) 
EBL (E) [0.44] 
SBL (E) [0.32] 
SBR (E) [0.01] 

Dundas Street & Highway 412 SB Off-Ramp A (0.74) - 

Dundas Street & Highway 412 NB On-Ramp B (0.79) EBT (B) [0.89] 

Dundas Street & Des Newman Boulevard C (0.7) 
EBL (E) [0.67] 
EBT (B) [0.88] 

Dundas Street & White Oaks Court B (0.82) 

EBL (E) [0.75] 

NBL (E) [0.42] 

NBT (E) [0.07] 

NBR (E) [0.04] 

SBL (E) [0.35] 
SBT (E) [0.26] 

Dundas Street & McQuay Street / Jeffrey Street C (0.94) 

EBL (E) [0.73] 

EBT (B) [0.93] 

WBL (F) [0.84] 

SBL (F) [0.91] 

Dundas Street & Fire Station Access A (0.59) - 

Dundas Street & Cochrane Street C (0.81) 

EBL (E) [0.74] 

WBL (E) [0.52] 

NBL (F) [0.9] 

SBT (E) [0.76] 
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6.6.3 TSP Operations 

This section analyzes the effects of transit signal priority (TSP) at select intersections that are 

likely to experience recurring TSP ‘triggers’, as per the framework described in Section 4.5. This 

includes mixed traffic sections and transition areas (e.g. curbside to median operation) where 

buses are likely to experience traffic-related delay, as well as intersections where buses turn and 

a dedicated transit turn phase is likely to be required. For the analysis, a 10-second exclusive 

transit phase was implemented for these intersections prior to the protected east and westbound 

left turning movements. 

Within this segment, TSP was tested at locations where Durham Region Transit routes may turn 

on or off the corridor, namely the intersection at Cochrane Street. If these routes were to use the 

exclusive transit lanes, a dedicated transit signal phase would need to be provided to allow 

buses to perform the turning movement without conflicting with general traffic movements. Note 

the use of exclusive transit lanes would limit local transit routes to stopping only at rapid transit 

stops. Operation of local routes in the curb lanes may be preferable to maintain service 

coverage. Additionally future local transit routing may be subject to change following BRT 

implementation. The impacts of TSP at these intersections is described below and presented in 

Exhibit 6.47 and Exhibit 6.48. 

Dundas Street and Cochrane Street 

• In the a.m. peak hour, no new critical movements are identified when the 

intersection is tested with TSP. However, all movements deteriorate and operate 

with significant delays at LOS F. Furthermore the northbound left-turn reaches 

capacity, while the westbound through and southbound through movements now 

reaches capacity. A longer cycle length could be considered in the p.m. peak hour if 

it is expected that TSP will be triggered often. 

• In the p.m. peak hour, the protected-only westbound left-turn experiences additional 

delays and operates at LOS F, despite having very low demand. Eastbound left 

also experiences additional delay and becomes a critical movement with the 

addition of the TSP. 

Exhibit 6.47: Future (2041) with-BRT Traffic Conditions with Transit Signal Priority – Segment 6, AM Peak Hour 

Intersections 
Overall 

Intersection 
LOS (v/c) 

Critical Movements  
(LOS)[v/c] 

Dundas Street & Cochrane Street E (1.01) 

EBL (F) [0.93] 

WBL (E) [0.2] 

WBT (E) [1.03] 

NBL (F) [1.04] 

SBT (F) [1.07] 

 

Exhibit 6.48: Future (2041) with-BRT Traffic Conditions with Transit Signal Priority – Segment 6, AM Peak Hour 

Intersections 
Overall 

Intersection 
LOS (v/c) 

Critical Movements  
(LOS)[v/c] 

Dundas Street & Cochrane Street D (0.77) 

EBL (E) [0.74] 

WBL (F) [0.45] 

NBL (E) [0.68] 
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6.6.4 Segment 6 Summary 

Segment 6 is proposed to be widened to six lanes to accommodate centre-median transit lanes 

while maintaining two general traffic lanes per direction.  

Traffic operations in 2041 with BRT are expected to be similar to 2041 without BRT because the 

number of through lanes for general traffic will be maintained. With the introduction of centre-

median transit, traffic will no longer be able to make left-turns to and from unsignalized accesses 

and driveways, resulting in U-turn traffic at downstream signalized intersections. This causes an 

increase in traffic make left turns / u-turns at signals, resulting in some increased delay for those 

movements. Specifically, Cochrane Street is expected to operate at LOS D in the a.m. peak hour 

and LOS C in the p.m. peak hour. Impacts to traffic operations are largely a result of the 

eastbound and westbound left-turn movements operating during protected-only phasing, which 

introduces delays on these movements and changes the balance of green time for other 

movements.  

Transit signal priority was tested at the Cochrane Street intersection, where Durham Region 

Transit may turn on or off the corridor. As expected, the conservative approach of calling TSP in 

every cycle results in increased delays for general traffic. Note that TSP may not be required at 

many of intersections where it was tested if local transit were to continue operating in the curb 

lane. Future local transit routing may be subject to change following BRT implementation. 

Overall, the diversion of left-turning traffic to u-turns was found to have an impact on traffic 

operations for left turns. Overall, the segment continues to operate well and similar to future 

background (2041 without BRT) conditions.  

6.7 Dundas Street from Euclid/Henry Street to east of Garden 
Street (‘Downtown Whitby’) (Segment 7) 

Traffic Analysis was completed in a separate document. Refer to Appendix B2: Downtown 

Whitby Transportation & Traffic Analysis for the traffic analysis of this segment. 

6.8 Dundas Street and King Street from Anderson/Hopkins Street 
to east of Thornton Road (Segment 8) 

6.8.1 BRT Configuration and Traffic Demand 

From Anderson Street/Hopkins Street to east of Thornton Road, the recommended design for 

Dundas Street and King Street is to maintain two lanes per direction for general traffic and widen 

to add one centre-median lane in each direction for transit vehicles. West of Anderson Street 

and the CP Rail crossing, the design narrows on approach to Downtown Whitby (Segment 6). 

East of Thornton Road, the design continues on approach to Downtown Oshawa.  

Auxiliary left-turn/U-turn lanes are provided at signalized intersections, while auxiliary right-turn 

lanes are provided at arterial-arterial intersections where deemed appropriate based on certain 

volume thresholds, as described in Section 4. The results of this right-turn lane assessment are 

summarized in Exhibit 6.49 and Exhibit 6.50, with auxiliary right-turn lanes recommended at 

Hopkins/Anderson Street (westbound), Thickson Road, Garrard/Kendalwood Road (westbound), 

and Thornton Road. Based on feedback from the design team, a dedicated westbound right-turn 

lane cannot be accommodated at Thornton Road due to property constraints such as the 

existing cemetery. For the purposes of this analysis, it is assumed the existing lane 

configurations on all north and south approaches will be maintained, as shown in Appendix B. 

An eastbound right turn lane was provided at Hopkins Street / Anderson Street at the request of 

the region to accommodate for future traffic planned for the Hopkins Street Overpass. 
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Adjustments were made to pedestrian signal timings to provide adequate clearance time given 

the proposed geometric changes. Specifically, all north-south pedestrian clearance times were 

extended to account for the increased crossing distances after widening for exclusive transit 

lanes. A walking speed of 1.0 m/s was assumed for these calculations. New traffic signals are 

proposed at the intersection of King Street and Waverly Street.   

Based on travel demand model findings, BRT implementation will have relatively little impact on 

traffic demands along most of Segment 8. The westerly portion of this segment will see residual 

impacts from the proposed cross-section change through Downtown Whitby (Segment 7). The 

easterly portion benefits from the proposed design for Downtown Oshawa which maintains two 

through lanes in each direction for general traffic.  

With the implementation of centre-median transit lanes, all unsignalized intersections and 

driveways will be converted into right-in/right-out accesses. Left-turn traffic will be diverted to the 

next downstream signalized intersection to make a U-turn from the left-turn lane. Exhibit 6.51 

and Exhibit 6.52 summarizes the estimated U-turn traffic based on the catchment area analysis, 

as described in Section 4. Protected-only signal phasing will be implemented for all left-turn/U-

turn movements along the corridor to increase safety by eliminating conflicts between turning 

vehicles, through-traffic, and BRT movements.  

Exhibit 6.49: Right-Turn Lane Assessment – Segment 8, AM Peak Hour 

Street Leg Turning Vol Approach Vol % of Total 
Right-Turn Lane 
Recommended 

Anderson Street /  
Hopkins Street 

South 66 307 21.6% YES 

West 59 920 6.4% NO 

North 162 805 20.1% YES 

East 108 1138 9.5% YES 

Thickson Road 

South 130 990 13.1% YES 

West 116 836 13.9% YES 

North 162 1352 12.0% YES 

East 55 1096 5.0% YES 

Garrard Road/  
Kendalwood Road 

South 57 277 20.7% YES 

West 32 859 3.8% NO 

North 84 445 18.9% YES 

East 116 1138 10.2% YES 

Thornton Road 

South 54 390 13.9% NO 

West 59 1004 5.9% YES 

North 382 1124 34.0% YES 

East 71 901 7.8% YES* 

* While recommended, dedicated WBR lane cannot be accommodated at Thornton Road due to property constraints. 
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Exhibit 6.50: Right-Turn Lane Assessment – Segment 8, PM Peak Hour 

Street Leg Turning Vol Approach Vol % of Total 
Right-Turn Lane 
Recommended 

Anderson Street / Hopkins 
Street 

South 141 782 18.1% YES 

West 93 1612 5.8% NO 

North 97 703 13.8% YES 

East 184 1254 14.7% YES 

Thickson Road 

South 243 1621 15.0% YES 

West 172 1496 11.5% YES 

North 154 1224 12.6% YES 

East 123 1043 11.8% YES 

Garrard Road/ Kendalwood 
Road 

South 170 546 31.2% YES 

West 58 1534 3.8% NO 

North 69 431 16.1% YES 

East 182 1262 14.5% YES 

Thornton Road 

South 56 702 8.0% NO 

West 126 1633 7.7% YES 

North 327 952 34.4% YES 

East 176 1186 14.9% YES* 

* While recommended, dedicated WBR lane cannot be accommodated at Thornton Road due to property constraints. 

 

Exhibit 6.51: U-Turn Traffic Volumes – Segment 8, AM Peak Hour 

Intersection EBU WBU 

Dundas Street & Anderson Street 51 34 

Dundas Street & Glen Hill Drive 7 0 

Dundas Street & Thickson Road 0 0 

Dundas Street & Kathleen Street 0 23 

Dundas Street & Kendalwood Plaza Access 23 0 

Dundas Street & Garrard Road 29 40 

King Street & Thornton Road 18 1 

King Street & Waverly Street 0 0 

 

Exhibit 6.52: U-Turn Traffic Volumes – Segment 8, PM Peak Hour 

Intersection EBU WBU 

Dundas Street & Anderson Street 57 9 

Dundas Street & Glen Hill Drive 31 0 

Dundas Street & Thickson Road 0 0 

Dundas Street & Kathleen Street 0 28 

Dundas Street & Kendalwood Plaza Access 28 0 

Dundas Street & Garrard Road 22 23 

King Street & Thornton Road 36 2 

King Street & Waverly Street 0 0 

 

6.8.2 Traffic Operations 

Traffic operations were analyzed at the study intersections to estimate a.m. and p.m. peak hour 

levels-of-service under future conditions with BRT. For most intersections along this segment, 

cycle lengths were adjusted to a consistent 130 seconds.  

Results of the intersection capacity analysis are summarized in Exhibit 6.53 and Exhibit 6.54. 

Detailed future BRT conditions synchro outputs are provided in Appendix H, and queuing 

outputs provided in Appendix J. The below discussion focuses on major changes between the 

future background and future BRT results.  
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Dundas Street and Lupin Drive 

• In the p.m. peak hour, the westbound through movement is now identified to be 

critical with a v/c ratio of 0.87, with westbound traffic lanes reduced from two to one 

on approach to this intersection (and carried through the pinch-point segment to the 

west). The westbound left operates with LOS F due to added delays associated 

with protected phasing, capacity still remains. The eastbound left conflicts with the 

opposing left turn reducing green time. It operate with LOS D and v/c of 1.04 

Dundas Street and Anderson Street / Hopkins Street 

• In the a.m. peak hour, the westbound left-turn experiences some added delays 

under protected-only phasing and operates at LOS F, though capacity remains. 

Signal timing adjustments also cause delays for the northbound left-turn which 

becomes critical at LOS F.  

• In the p.m. peak hour, all critical movements previously identified in background 

condition improve slightly, notably the eastbound through which is no longer at 

capacity. However, the westbound left-turn experiences delays under protected-

only phasing and operates at LOS E. The northbound and southbound left-turn 

experiences delays due to re-allocation of green time and both operate at LOS E, 

despite having capacity available.  

 Dundas Street and Thickson Road 

• In the a.m. peak hour, the eastbound left improves with the addition of protected 

phasing, while the westbound left becomes critical due to the added delays. The 

westbound through is also expected to become critical due to the reallocation of 

green time. The previously identified southbound through is expected to improve 

slightly. New critical movements include the eastbound through and northbound left.  

• In the p.m. peak hour, overall intersection operations improve slightly from future 

background conditions. Extended protected phases add some capacity to the 

eastbound and westbound left-turns, with the westbound left-turn no longer over 

capacity. However green time re-allocation causes the minor street movements to 

become critical as it operates near capacity, the northbound left-turn and 

northbound through both deteriorate to v/c of 0.93 and 1.0 respectively.  

Dundas Street and Garrard Road 

• In the a.m. peak hours, reduced green time causes the southbound through 

movement to deteriorate and become critical with a v/c ratio of 0.86 and LOS of E. 

The protected phasing adds some delay to the eastbound and westbound lefts 

making the movements critical, while still having remaining capacity. 

• In the p.m. peak hour, re-allocation of green time allows the eastbound through to 

improve to operate at capacity and westbound through movements to no longer be 

critical. However, there are increased delays for the southbound through which 

operates at LOS E. The east and west left turn movements experience increase in 

delay due to protected phasing.The southbound left operates near capacity with 

LOS F and v/c 0.96 due to the green time reallocation.   

King Street and Thornton Road 

In the p.m. peak hour, the intersection operates poorly overall as critical movements 

are identified on all four approaches. While the eastbound and westbound 

approaches operate fairly similarly to background conditions, there is additional 

congestion and delays on the northbound and southbound approaches. In 

particular, the northbound through and southbound left-turn movements now 
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operate at capacity, both at LOS F and with v/c ratios of 0.98 and 1.0, respectively. 

The southbound through movement is approaching capacity with a v/c ratio of 0.86.  

 

Exhibit 6.53: Future (2041) with-BRT Traffic Conditions Summary – Segment 8, AM Peak Period 

Intersections 
Int  

LOS (v/c) 
Critical Movements  

(LOS)[v/c] 

Dundas Street & Lupin Drive B (0.55) - 

Dundas Street & Anderson Street / Hopkins Street (RR 36) D (0.76) 
WBL (E) [0.77] 
NBL (F) [0.83] 

Dundas Street & Glen Hill Drive B (0.59) NBL (E) [0.73] 

Dundas Street & Thickson Road (RR 26) E (0.87) 

EBT (E) [0.70] 
WBT (E) [0.86] 
NBL (E) [0.82] 
SBT (D) [0.88] 

Dundas Street & Kathleen Street C (0.61) - 

Dundas Street & Garrard Road D (0.72) SBT (E) [0.86] 

King Street & Thornton Road (RR 52) D (0.74) - 

King Street & Waverly Street A (0.51) - 

 

Exhibit 6.54: Future (2041) with-BRT Traffic Conditions Summary – Segment 8, PM Peak Period 

Intersections 
Int  

LOS (v/c) 
Critical Movements  

(LOS)[v/c] 

Dundas Street & Lupin Drive B (0.53) WBT (D) [0.86] 

Dundas Street & Anderson Street / Hopkins Street (RR 36) D (0.91) 
WBL (F) [0.85] 
NBL (F) [0.89] 
SBT (D) [0.87] 

Dundas Street & Glen Hill Drive C (0.95) NBL (E) [0.73]  

Dundas Street & Thickson Road (RR 26) E (0.97) 

WBL (F) [0.90] 

WBT (D) [0.87] 

NBL (F) [1.12] 

SBT (E) [0.96] 

Dundas Street & Kendalwood Plaza Access B (0.69) - 

Dundas Street & Garrard Road D (0.95) 
EBL (E) [0.74] 

SBT (E) [0.87] 

King Street & Thornton Road (RR 52) E (1.02) 

EBL (D) [0.97] 
WBT (E) [0.92] 
NBL (E) [0.76] 
NBT (F) [1.02] 
SBL (F) [0.99] 
SBT (E) [0.88] 

King Street & Waverly Street A (0.53) - 

 

6.8.3 TSP Operations 

This section analyzes the effects of transit signal priority (TSP) at select intersections that are 

likely to experience recurring TSP ‘triggers’, as per the framework described in Section 4.5. This 

includes mixed traffic sections and transition areas (e.g. curbside to median operation) where 

buses are likely to experience traffic-related delay, as well as intersections where buses turn and 

a dedicated transit turn phase is likely to be required. For the analysis, a 10-second exclusive 

transit phase was implemented for these intersections prior to the protected east and westbound 

left turning movements. 
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Within this segment, TSP was tested at locations where Durham Region Transit routes may turn 

on or off the corridor, namely the intersections at Lupin Drive, Anderson/Hopkins Street, and 

Glen Hill Drive. If these routes were to use the exclusive transit lanes, a dedicated transit signal 

phase would need to be provided to allow buses to perform the turning movement without 

conflicting with general traffic movements. Note the use of exclusive transit lanes would limit 

local transit routes to stopping only at rapid transit stops. Operation of local routes in the curb 

lanes may be preferable to maintain service coverage. Additionally future local transit routing 

may be subject to change following BRT implementation. The impacts of TSP at these 

intersections is described below and presented in Exhibit 6.55 and Exhibit 6.56. 

Dundas Street and Lupin Drive 

• In the a.m. peak hour the eastbound through movement deteriorates with the 

addition of the TSP phase, the movement is expected to operate at LOS of F and 

v/c of 1.14.  

• In the p.m. peak hour, signal timing adjustments present additional delays 

previously identified critical movements slightly deteriorating performance. The 

northbound right is expected to become critical due to delays with the addition of 

the TSP phase.  

Dundas Street and Anderson Street / Hopkins Street 

• In the a.m. peak hour, the TSP phase adds minor delays to previously identified 

critical movements, causing a slight performance deterioration. The southbound 

through now critical due to the added delays from the TSP phase.  

• In the p.m. peak hour, overall intersection operations slightly worsen when tested 

with TSP. The northbound through and southbound left-turn movements are now 

operating near capacity.  

Dundas Street and Glen Hill Drive 

• In the a.m. peak hour, TSP is not expected to present major impacts to traffic 

operations.  

• In the p.m. peak hour, overall intersection operations slightly worsen when tested 

with TSP. The northbound left-turn movement is now operating at capacity with 

delays.  

Exhibit 6.55: Future (2041) with-BRT Traffic Conditions with Transit Signal Priority – Segment 8, AM Peak Hour 

Intersections 
Overall 

Intersection 
LOS (v/c) 

Critical Movements  
(LOS)[v/c] 

Dundas Street & Lupin Drive D (1.06) 

EBT (F) [1.14] 

NBL (E) [0.52] 

NBR (E) [0.02] 

Dundas Street & Anderson Street / Hopkins Street (RR 36) D (0.8) 

WBL (E) [0.79] 

WBR (E) [0.08] 

NBL (F) [0.88] 

SBT (E) [0.87] 

Dundas Street & Glen Hill Drive B (0.59) 

EBL (E) [0.49] 

WBL (E) [0.37] 

NBL (F) [0.76] 

SBL (E) [0.22] 

SBT (E) [0.36] 
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Exhibit 6.56: Future (2041) with-BRT Traffic Conditions with Transit Signal Priority – Segment 8, PM Peak Hour 

Intersections 
Overall 

Intersection 
LOS (v/c) 

Critical Movements  
(LOS)[v/c] 

Dundas Street & Lupin Drive D (1.04) 

EBT (E) [1.02] 

WBL (E) [0.48] 

WBT (B) [0.86] 

NBL (E) [0.65] 

NBR (E) [0.02] 

Dundas Street & Anderson Street / Hopkins Street (RR 36) D (0.93) 

EBL (E) [0.71] 

EBT (C) [0.86] 

WBL (E) [0.72] 

NBL (E) [0.73] 

NBT (F) [0.98] 

SBL (F) [0.96] 

Dundas Street & Glen Hill Drive C (1.01) 

EBL (E) [0.6] 

EBT (C) [0.89] 

WBL (E) [0.39] 

NBL (F) [1.04] 

 

6.8.4 Segment 8 Summary 

Segment 8 is proposed to be widened to six lanes to accommodate centre-median transit lanes 

while maintaining two general traffic lanes per direction.  

Traffic operations in 2041 with BRT are expected to be similar to 2041 without BRT because the 

number of through lanes for general traffic will be maintained. With the introduction of centre-

median transit, traffic will no longer be able to make left-turns to and from unsignalized accesses 

and driveways, resulting in U-turn traffic at downstream signalized intersections. This causes an 

increase in traffic make left turns / u-turns at signals, resulting in some increased delay for those 

movements. Specifically, Thickson Road is expected to operate at LOS D in both peak hours, 

and Thornton Road at LOS D in the p.m. peak hour. Impacts to traffic operations are largely a 

result of the eastbound and westbound left-turn movements operating during protected-only 

phasing, which introduces delays on these movements and changes the balance of green time 

for other movements.  

Transit signal priority was also tested at several intersections where Durham Region Transit 

routes may turn on or off the corridor. As expected, the conservative approach of calling TSP in 

every cycle results in increased delays for general traffic, particularly at the Anderson/Hopkins 

intersection in the p.m. peak hour. Note that TSP may not be required at many of intersections 

where it was tested if local transit were to continue operating in the curb lane. Future local transit 

routing may be subject to change following BRT implementation. 

Overall, the diversion of left-turning traffic to u-turns was found to have an impact on traffic 

operations for left turns. Overall, the segment continues to operate well and similar to future 

background (2041 without BRT) conditions.  
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6.9 Bond Street from Stevenson Road to Simcoe Street 
(‘Downtown Oshawa’) (Segment 9) 

6.9.1 BRT Configuration and Traffic Demand 

From Stevenson Road to Simcoe Street, the recommended design for Bond Street is to provide 

one curbside transit lane along the north side and maintain two lanes for general traffic. As noted 

in Section 5.9, excess road capacity was identified through the future background traffic 

analysis. As a result, the proposed lane reduction was tested in the following analysis, which 

provides transit priority without widening for general traffic. Based on travel demand model 

findings, BRT implementation will result in a minor reduction in westbound traffic demand, by 10 

to 20 vph in the a.m. peak hour and 50 to 80 vph in the p.m. peak hour. These values are within 

the model margin of error, suggesting no substantial traffic diversion to other routes. 

Auxiliary right-turn and left-turn lanes were considered at major intersections meeting certain 

volume thresholds, as described in Section 4. Within Downtown Oshawa, this analysis was 

expanded to include all signalized intersections. Results of the right-turn and left-turn lane 

assessments for this segment are summarized in Exhibit 6.57 through Exhibit 6.60. Where 

auxiliary right-turn lanes are not provided, including unsignalized accesses and driveways, right-

turning traffic will perform right turns from the curbside transit lane. Note that where both a right-

turn lane and left-turn lane are deemed appropriate but only one can be accommodated in the 

design due to right-of-way constraints, the right-turn lane is prioritized to mitigate potential delays 

to BRT vehicles caused by right-turning traffic. For the purposes of this analysis, it is assumed 

the existing lane configurations on all north and south approaches will be maintained, as shown 

in Appendix B. A right turn restriction was imposed at Gibbons Street and Bond Street, a right 

turn lane could not be provided due to the constrained ROW. Two structures restrict the ROW, 

this does not allow for the addition of a right turn lane. To minimize Bus conflicts with private 

vehicles a right turn restriction was imposed. The left turn volumes at Gibbons Street was 

diverted between Stevenson Road and Park Road. 

The curbside transit lane will not be physically separated from general traffic lanes. Left-turn 

movements can continue at unsignalized side streets and driveways, and no U-turn traffic will be 

generated along this segment.  
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Exhibit 6.57: Right-Turn Lane Assessment – Segment 9, AM Peak Hour 

Street Leg Turning Vol Approach Vol % of Total 
Right-Turn Lane 
Recommended 

Bond Street and Stevenson 
Road 

South 0 602 0.0% NO 

North 85 1168 7.3% NO 

East 97 1177 8.2% NO 

Bond Street and Gibbons Street 

South 0 91 0.0% NO 

North 59 249 23.6% YES 

East 0 1065 0.0% NO 

Bond Street and McMillan Drive 

South 0 184 0.0% NO 

North 170 258 65.9% YES 

East 55 1209 4.5% NO 

Bond Street and Park Road 

South 0 451 0.0% NO 

North 132 693 19.0% YES 

East 78 1285 6.0% YES 

Bond Street and Centre Street 

South 0 0 0.0% NO 

North 144 784 18.4% YES 

East 0 1448 0.0% NO 

Bond Street and Simcoe Street  

South 0 982 0.0% NO 

North 0 0 0.0% NO 

East 65 1242 5.3% NO 

 

Exhibit 6.58: Right-Turn Lane Assessment – Segment 9, PM Peak Hour 

Street Leg Turning Vol Approach Vol % of Total 
Right-Turn Lane 
Recommended 

Bond Street and Stevenson 
Road 

South 0 1216 0.0% NO 

North 42 958 4.4% NO 

East 99 1350 7.3% NO 

Bond Street and Gibbons Street 

South 0 375 0.0% NO 

North 28 314 8.8% YES 

East 0 1434 0.0% NO 

Bond Street and McMillan Drive 

South 0 378 0.0% NO 

North 179 230 77.6% YES 

East 36 1217 2.9% NO 

Bond Street and Park Road 

South 0 832 0.0% NO 

North 92 497 18.6% YES 

East 157 1531 10.3% YES 

Bond Street and Centre Street 

South 0 0 0.0% NO 

North 143 818 17.5% YES 

East 0 1336 0.0% NO 

Bond Street and Simcoe Street  

South 0 1161 0.0% NO 

North 0 0 0.0% NO 

East 98 1056 9.3% NO 
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Exhibit 6.59: Left-Turn Lane Assessment – Segment 9, AM Peak Hour 

Street Leg Turning Vol 
Approach 

Vol 
% of Total 

Left-Turn Lane 
Recommended 

Bond Street and Stevenson 
Road 

South 85 602 14.2% YES 

North 0 1168 0.0% NO 

East 130 1177 11.1% YES 

Bond Street and Gibbons 
Street 

South 32 91 35.5% YES 

North 0 249 0.0% NO 

East 106 1065 10.0% YES 

Bond Street and McMillan 
Drive 

South 33 184 18.1% YES 

North 0 258 0.0% NO 

East 45 1209 3.7% NO 

Bond Street and Park Road 

South 110 451 24.4% YES 

North 0 693 0.0% NO 

East 174 1285 13.5% YES 

Bond Street and Centre Street 

South 0 0 0.0% NO 

North 0 784 0.0% NO 

East 279 1448 19.2% YES 

Bond Street and Simcoe 
Street  

South 289 982 29.5% YES 

North 0 0 0.0% NO 

East 0 1242 0.0% NO 

 

Exhibit 6.60: Left-Turn Lane Assessment – Segment 9, PM Peak Hour 

Street Leg Turning Vol 
Approach 

Vol 
% of Total 

Left-Turn Lane 
Recommended 

Bond Street and Stevenson 
Road 

South 239 1216 19.7% YES 

North 0 958 0.0% NO 

East 238 1350 17.6% YES 

Bond Street and Gibbons 
Street 

South 113 375 30.2% YES 

North 0 314 0.0% NO 

East 166 1434 11.6% YES 

Bond Street and McMillan 
Drive 

South 114 378 30.2% YES 

North 0 230 0.0% NO 

East 54 1217 4.5% NO 

Bond Street and Park Road 

South 180 832 21.6% YES 

North 0 497 0.0% NO 

East 231 1531 15.1% YES 

Bond Street and Centre Street 

South 0 0 0.0% NO 

North 0 818 0.0% NO 

East 295 1336 22.1% YES 

Bond Street and Simcoe 
Street  

South 258 1161 22.2% YES 

North 0 0 0.0% NO 

East 0 1056 0.0% NO 

 

6.9.2 Traffic Operations 

Traffic operations were analyzed at the study intersections to estimate a.m. and p.m. peak hour 

levels-of-service under future conditions with BRT. The cycle lengths for all intersections along 

this segment were adjusted to a consistent 80 seconds.  

Results of the intersection capacity analysis are summarized in Exhibit 6.61 and Exhibit 6.62. 

Detailed future BRT conditions synchro outputs are provided in Appendix H, and queuing 

outputs provided in Appendix J. The below discussion focuses on major changes between the 

future background and future BRT results.  
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Bond Street and Stevenson Road 

• In the a.m. peak hour, the westbound through is expected to deteriorate to v/c 0.97 

due to the removal of a traffic lane. The southbound through is expected to 

deteriorate further to v/c 1.08. 

• In the p.m. peak hour, the westbound through movement becomes critical under its 

new two-lane configuration for general traffic. The movement operates at LOS B 

and with a v/c ratio of 0.92. Signal timing adjustments also cause the southbound 

through movement and opposing northbound left-turn movement to become critical, 

both operating at LOS E and with respective v/c ratios of 1.02 and 0.88.   

Bond Street and Park Road 

• In the a.m. peak hour, the southbound through operates near capacity with v/c of 

0.96. The westbound through now operates with two lanes resulting in v/c of 0.93. 

• In the p.m. peak hour, the westbound through movement, which was critical under 

future background conditions, now operates at the new two-lane capacity and at 

LOS E. The northbound through movement is identified as newly critical, also 

operating at capacity with a v/c ratio of 1.05.  

Bond Street and McMillan Drive 

• In the a.m. peak hour, the westbound through movement is expected to operate at 

capacity with v/c of 1.05.  

• In the p.m. peak hour, the northbound left-turn movement receives less green time 

and experiences delays, operating at LOS E despite significant capacity remaining.  
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Exhibit 6.61: Future (2041) with-BRT Traffic Conditions Summary – Segment 9, AM Peak Period 

Intersections 
Int  

LOS (v/c) 
Critical Movements  

(LOS)[v/c] 

Bond Street & Stevenson Road (RR 53) D (0.91) 

WBT (C) [0.97] 

SBT (E) [1.08] 
 

Bond Street & Gibbons Street A (0.61) - 

Bond Street & Park Road (RR 54) C (0.89) 
WBT (B) [0.93] 
SBT (D) [0.96] 

Bond Street & McMillan Drive D (0.82) WBT (D) [1.05] 

Bond Street & Centre Street (RR 2A) B (0.77) - 

Bond Street & Simcoe Street (RR 2) B (0.63) - 

 

Exhibit 6.62: Future (2041) with-BRT Traffic Conditions Summary – Segment 9, PM Peak Period 

Intersections 
Int  

LOS (v/c) 
Critical Movements  

(LOS)[v/c] 

Bond Street & Stevenson Road (RR 53) C (0.92) 
WBT (B) [0.92] 
NBL (C) [0.88] 
SBT (E) [1.02] 

Bond Street & Gibbons Street B (0.83) -  

Bond Street & Park Road (RR 54) D (1.09) 
WBT (E) [1.05] 
NBT (D) [1.05] 

Bond Street & McMillan Drive B (0.82) NBL (E) [0.84] 

Bond Street & Centre Street (RR 2A) B (0.73) - 

Bond Street & Simcoe Street (RR 2) B (0.67) - 

 

6.9.3 TSP Operations 

This section analyzes the effects of transit signal priority (TSP) at select intersections that are 

likely to experience recurring TSP ‘triggers’, as per the framework described in Section 4.5. This 

includes intersections mixed traffic sections and transition areas (e.g. curbside to median 

operation) where buses are likely to experience traffic-related delay, as well as intersections 

where buses turn and a dedicated transit turn phase is likely to be required.  

None of the intersections along this segment meet these criteria. Because curbside transit lanes 

are planned along this segment as opposed to centre-median transit lanes, buses turning to or 

from the corridor can merge between the transit lanes and general traffic lanes, and TSP is not 

required to facilitate this entry and exit.  

6.9.4 Segment 9 Summary 

Segment 9 is proposed to provide one curbside transit lane along the north side and maintain 

two lanes for general traffic. The curbside transit lane will not be physically separated from the 

general traffic lanes, meaning left-turn movements can continue at unsignalized side streets and 

driveways and no U-turn traffic will be generated.  

The future background traffic analysis (Section 5.9) showed there is excess capacity. The 

proposed design will maintain two general traffic lanes through Segment 9, which is sufficient to 

accommodate demand to 2041. All intersections continue operating satisfactorily in both peak 

hours at LOS E or better. Certain movements are expected to operate at capacity such as at 

Stevenson Road and Park Road.  
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Transit signal priority was not tested at any intersections along this segment, as none are 

expected to experience recurring TSP triggers. Because curbside transit lanes are proposed as 

opposed to centre-median transit lanes, buses can freely merge between the transit lanes and 

general traffic lanes, and TSP is not required to facilitate turning buses.  

6.10 King Street from Stevenson Road to Simcoe Street 
(‘Downtown Oshawa’) (Segment 10) 

6.10.1 BRT Configuration and Traffic Demand 

From Stevenson Road to Simcoe Street, the recommended design for King Street is to provide 

one curbside transit lane along the south side and maintain two lanes for general traffic. As 

noted in Section 5.10, excess road capacity was identified through the future background traffic 

analysis. As a result, the proposed lane reduction was tested in the following analysis, which 

provides transit priority without widening for general traffic. Based on travel demand model 

findings, BRT implementation will result in a minor reduction in eastbound traffic demand, by 10 

to 20 vph in the a.m. peak hour and 50 to 80 vph in the p.m. peak hour. These values are within 

the model margin of error, suggesting no substantial traffic diversion to other routes. 

Auxiliary right-turn and left-turn lanes were considered at major intersections meeting certain 

volume thresholds, as described in Section 4. Within Downtown Oshawa, this analysis was 

expanded to include all signalized intersections. Results of the right-turn and left-turn lane 

assessments for this segment are summarized in Exhibit 6.63 through Exhibit 6.66. Where 

auxiliary right-turn lanes are not provided, including unsignalized accesses and driveways, right-

turning traffic will perform right turns from the curbside transit lane. Note that where both a right-

turn lane and left-turn lane are deemed appropriate but only one can be accommodated in the 

design due to right-of-way constraints, the right-turn lane is prioritized to mitigate potential delays 

to BRT vehicles caused by right-turning traffic. For the purposes of this analysis, it is assumed 

the existing lane configurations on all north and south approaches will be maintained, as shown 

in Appendix B. 

The curbside transit lane will not be physically separated from general traffic lanes. Left-turn 

movements can continue at unsignalized side streets and driveways, and no U-turn traffic will be 

generated along this segment.  
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Exhibit 6.63: Right-Turn Lane Assessment – Segment 10, AM Peak Hour 

Street Leg 
Turning 

Vol 
Approach 

Vol 
% of Total 

Right-Turn Lane 
Recommended 

King Street and Stevenson Road 

South 248 921 26.9% YES 

West 130 1190 10.9% YES 

North 0 1260 0.0% NO 

King Street and Gibbons Street 

South 31 97 31.8% YES 

West 0 1408 0.0% NO 

North 0 323 0.0% NO 

King Street and Park Road 

South 185 559 33.1% YES 

West 80 1406 5.7% YES 

North 0 763 0.0% NO 

King Street and Midtown Drive 

South 40 40 100.0% YES 

West 119 1360 8.8% YES 

North 0 0 0.0% NO 

King Street and McMillan Drive / 
Queen Street 

South 0 15 0.0% YES 

West 64 1224 5.2% NO 

North 0 124 0.0% NO 

King Street and Center Street 

South 0 0 0.0% NO 

West 193 1024 18.9% YES 

North 0 843 0.0% NO 

King Street and Simcoe Street 

South 165 1058 15.6% YES 

West 0 908 0.0% NO 

North 0 0 0.0% NO 

 

Exhibit 6.64: Right-Turn Lane Assessment – Segment 10, PM Peak Hour 

Street Leg 
Turning 

Vol 
Approach 

Vol 
% of Total 

Right-Turn Lane 
Recommended 

King Street and Stevenson Road 

South 268 1280 21.0% YES 

West 154 1430 10.8% YES 

North 0 1082 0.0% NO 

King Street and Gibbons Street 

South 151 355 42.6% YES 

West 0 1905 0.0% NO 

North 0 358 0.0% NO 

King Street and Park Road 

South 177 816 21.7% YES 

West 173 1895 9.1% YES 

North 0 615 0.0% NO 

King Street and Midtown Drive 

South 315 315 100.0% YES 

West 155 1771 8.7% YES 

North 0 0 0.0% NO 

King Street and McMillan Drive / 
Queen Street 

South 27 138 19.3% YES 

West 33 1811 1.8% NO 

North 0 100 0.0% NO 

King Street and Center Street 

South 0 0 0.0% NO 

West 284 1555 18.3% YES 

North 0 992 0.0% NO 

King Street and Simcoe Street 

South 176 1156 15.2% YES 

West 0 1457 0.0% NO 

North 0 0 0.0% NO 

 



IBI GROUP & PARSONS REPORT 
Durham-Scarborough Bus Rapid Transit  
Traffic Impact Analysis 

December 23, 2021 138 

Exhibit 6.65: Left-Turn Lane Assessment – Segment 10, AM Peak Hour 

Street Leg 
Turning 

Vol 
Approach 

Vol 
% of Total 

Left-Turn Lane 
Recommended 

King Street and Stevenson Road 

South 0 921 0.0% NO 

West 76 1190 6.3% YES 

North 128 1260 10.1% YES 

King Street and Gibbons Street 

South 0 97 0.0% NO 

West 27 1408 1.9% NO 

North 128 323 39.5% YES 

King Street and Park Road 

South 0 559 0.0% NO 

West 91 1406 6.5% YES 

North 98 763 12.9% YES 

King Street and Midtown Drive 

South 0 40 0.0% NO 

West 0 1360 0.0% NO 

North 0 0 0.0% NO 

King Street and McMillan Drive / 
Queen Street 

South 0 15 0.0% NO 

West 176 1224 14.4% YES 

North 32 124 0.0% NO 

King Street and Center Street 

South 0 0 0.0% NO 

West 0 1024 0.0% NO 

North 157 843 18.7% YES 

King Street and Simcoe Street 

South 0 1058 0.0% NO 

West 122 908 13.4% YES 

North 0 0 0.0% NO 

 

Exhibit 6.66: Left-Turn Lane Assessment – Segment 10, PM Peak Hour 

Street Leg 
Turning 

Vol 
Approach 

Vol 
% of Total 

Left-Turn Lane 
Recommended 

King Street and Stevenson Road 

South 0 1280 0.0% NO 

West 130 1430 9.1% YES 

North 113 1082 10.5% YES 

King Street and Gibbons Street 

South 0 355 0.0% NO 

West 94 1905 4.9% NO 

North 109 358 30.3% YES 

King Street and Park Road 

South 0 816 0.0% NO 

West 192 1895 10.2% YES 

North 95 615 15.4% YES 

King Street and Midtown Drive 

South 0 315 0.0% NO 

West 0 1771 0.0% NO 

North 0 0 0.0% NO 

King Street and McMillan Drive / 
Queen Street 

South 0 138 0.0% NO 

West 312 1811 17.2% YES 

North 76 100 0.0% NO 

King Street and Center Street 

South 0 0 0.0% NO 

West 0 1555 0.0% NO 

North 179 992 18.0% YES 

King Street and Simcoe Street 

South 0 1156 0.0% NO 

West 220 1457 15.1% YES 

North 0 0 0.0% NO 
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6.10.2 Traffic Operations 

Traffic operations were analyzed at the study intersections to estimate a.m. and p.m. peak hour 

levels-of-service under future conditions with BRT. The cycle lengths for all intersections along 

this segment were adjusted to a consistent 80 seconds.  

Results of the intersection capacity analysis are summarized in Exhibit 6.67 and Exhibit 6.68. 

Detailed future BRT conditions synchro outputs are provided in Appendix H, and queuing 

outputs provided in Appendix J. The below discussion focuses on major changes between the 

future background and future BRT results.  

King Street and Stevenson Road 

• In the p.m. peak hour, the eastbound through movement, which was critical under 

future background conditions, remains critical under its new two-lane configuration. 

The movement deteriorates slightly and now operates with a v/c ratio of 0.94. The 

southbound left is expected to become critical operating at capacity with a v/c ratio 

0.99. 

King Street and Gibbons Street  

• In the p.m. peak hour, the eastbound through movement becomes critical under its 

two-lane configuration and operates at capacity with a v/c ratio of 1.03. 

King Street and Park Road 

• In the a.m. peak hour, the eastbound through is critical and operate with v/c of 0.88. 

The southbound through movement operates near capacity with a v/c of 0.92. 

• In the p.m. peak hour, the eastbound through movement is at capacity and 

operates with a v/c ratio of 1.16. The southbound through movement also 

experiences additional congestion and operates with a v/c ratio of 1.11. 

Exhibit 6.67: Future (2041) with-BRT Traffic Conditions Summary – Segment 10, AM Peak Period 

Intersections 
Int  

LOS (v/c) 
Critical Movements  

(LOS)[v/c] 

King Street & Stevenson Road (RR 53) C (0.91) SBT (B) [0.91] 

King Street & Gibbons Street / Oshawa Centre Entrance B (0.74) -  

King Street & Park Road (RR 54) B (0.89) 
EBT (B) [0.86] 
SBT (C) [0.92] 

King Street & Midtown Drive A (0.45) - 

King Street & McMillan Drive / Queen Street A (0.48) - 

King Street & Centre Street (RR 2A) C (0.53) SBL (E) [0.3] 

King Street & Simcoe Street (RR 2) B (0.64) - 
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Exhibit 6.68: Future (2041) with-BRT Traffic Conditions Summary – Segment 10, PM Peak Period 

Intersections 
Int  

LOS (v/c) 
Critical Movements  

(LOS)[v/c] 

King Street & Stevenson Road (RR 53) D (0.98) 
EBT (D) [0.94] 
SBL (D) [0.99] 

King Street & Gibbons Street / Oshawa Centre Entrance C (0.94) EBT (D) [1.03] 

King Street & Park Road (RR 54) E (1.1) 
EBT (F) [1.16] 
NBT (F) [1.11] 

King Street & Midtown Drive A (0.82) - 

King Street & McMillan Drive / Queen Street A (0.66) - 

King Street & Centre Street (RR 2A) B (0.76) - 

King Street & Simcoe Street (RR 2) B (0.84) NBT (C) [0.88] 

 

6.10.3 TSP Operations 

This section analyzes the effects of transit signal priority (TSP) at select intersections that are 

likely to experience recurring TSP ‘triggers’, as per the framework described in Section 4.5. This 

includes intersections mixed traffic sections and transition areas (e.g. curbside to median 

operation) where buses are likely to experience traffic-related delay, as well as intersections 

where buses turn and a dedicated transit turn phase is likely to be required.  

None of the intersections along this segment meet these criteria. Because curbside transit lanes 

are planned along this segment as opposed to centre-median transit lanes, buses turning to or 

from the corridor can merge between the transit lanes and general traffic lanes, and TSP is not 

required to facilitate this entry and exit.  

6.10.4 Segment 10 Summary 

Segment 10 is proposed to provide one curbside transit lane along the south side and maintain 

two lanes for general traffic. The curbside transit lane will not be physically separated from the 

general traffic lanes, meaning left-turn movements can continue at unsignalized side streets and 

driveways and no U-turn traffic will be generated.  

The future background traffic analysis (Section 5.10) showed there is excess capacity. The 

proposed design will maintain two general traffic lanes through Segment 10, which is sufficient to 

accommodate demand to 2041. Overall, most intersections perform well. King Street and Park 

Road in the p.m. peak hour operates at capacity with LOS E due to high peak hour demands. 

Additionally, certain movements are expected to operate near capacity during the p.m. peak 

such as at Stevenson Road and Gibbons Road.  

Transit signal priority was not tested at any intersections along this segment, as none are 

expected to experience recurring TSP triggers. Because curbside transit lanes are proposed as 

opposed to centre-median transit lanes, buses can freely merge between the transit lanes and 

general traffic lanes, and TSP is not required to facilitate turning buses.  
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7 BRT Phasing Analysis 

To provide input into the preliminary BRT phasing plan, future background traffic operations 

were analyzed for interim horizon years 2026 and 2031. Corridor segments expected to be 

congested in these interim horizon years may be candidates for earlier BRT implementation. 

Specifically, this analysis focused on the eastbound and westbound through movements, as the 

LOS of those movements is indicative of delays to be experienced by buses operating in mixed 

traffic (i.e. without BRT lanes). Prioritizing earlier implementation of BRT lanes on the most 

constrained segments will yield the greatest immediate benefit in terms of reduced transit delay.  

Note that this represents only one input to BRT phasing. Other inputs such as land use, property 

acquisitions, and transit demand will also be considered in the preliminary phasing plan.  

7.1 Ellesmere Road from McCowan Road to west of Morningside 
Avenue (Segment 1) 

Results of the interim conditions analysis for Segment 1 are summarized in Exhibit 7.1 and 

Exhibit 7.2. Locations where eastbound or westbound through movements are expected to 

operate with congestion (i.e. at LOS D or worse) are highlighted in the exhibit. 

Congestion is observed at McCowan Road and at Markham Road. This includes the eastbound 

through movement, which deteriorates to LOS E in the p.m. peak hour by 2031. The proposed 

BRT routing will circumvent McCowan Road, accessing the corridor via Grangeway Avenue.  

Exhibit 7.1: Interim (2026 & 2031) Background Traffic Conditions Summary – Segment 1, AM Peak Hour 

Intersection 
EBT 

(LOS) 
WBT 
(LOS) 

Ellesmere Road & McCowan Road D D 

Ellesmere Road & Grangeway Avenue A A 

Ellesmere Road & Parkington Crescent A A 

Ellesmere Road & Bellamy Road B B 

Ellesmere Road & Centennial Rec Center A A 

Ellesmere Road & Dolly Varden Boulevard A A 

Ellesmere Road & Markham Road C D 

Ellesmere Road & Gander Drive/Dormington Drive A C 

Ellesmere Road & Helicon Gate B B 

Ellesmere Road & Military Trail/Orton Park Road A B 

Ellesmere Road & Neilson Road A C 

Ellesmere Road & McCowan Road D D 

Ellesmere Road & Grangeway Avenue A A 

Ellesmere Road & Parkington Crescent A A 

Ellesmere Road & Bellamy Road B B 

Ellesmere Road & Centennial Rec Center A A 

Ellesmere Road & Dolly Varden Boulevard A A 

Ellesmere Road & Markham Road C D 

Ellesmere Road & Gander Drive/Dormington Drive A C 

Ellesmere Road & Helicon Gate B C 

Ellesmere Road & Military Trail/Orton Park Road A B 

Ellesmere Road & Neilson Road A C 
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Exhibit 7.2: Interim (2026 & 2031) Background Traffic Conditions Summary – Segment 1, PM Peak Hour 

Intersection 
EBT 

(LOS) 
WBT 
(LOS) 

2026 Interim Conditions 

Ellesmere Road & McCowan Road D D 

Ellesmere Road & Grangeway Avenue A A 

Ellesmere Road & Parkington Crescent A A 

Ellesmere Road & Bellamy Road B B 

Ellesmere Road & Centennial Rec Center B B 

Ellesmere Road & Dolly Varden Boulevard A A 

Ellesmere Road & Markham Road C D 

Ellesmere Road & Gander Drive/Dormington Drive A A 

Ellesmere Road & Helicon Gate C B 

Ellesmere Road & Military Trail/Orton Park Road B B 

Ellesmere Road & Neilson Road B C 

2031 Interim Conditions 

Ellesmere Road & McCowan Road E D 

Ellesmere Road & Grangeway Avenue A A 

Ellesmere Road & Parkington Crescent A A 

Ellesmere Road & Bellamy Road C B 

Ellesmere Road & Centennial Rec Center B B 

Ellesmere Road & Dolly Varden Boulevard A A 

Ellesmere Road & Markham Road C D 

Ellesmere Road & Gander Drive/Dormington Drive A A 

Ellesmere Road & Helicon Gate C B 

Ellesmere Road & Military Trail/Orton Park Road B B 

Ellesmere Road & Neilson Road B C 

 

7.2 Ellesmere Road from Morningside Avenue to west of Kingston 
Road at Altona Road (Segment 2) 

Results of the interim conditions analysis for segment 2 are summarized in Exhibit 7.3 and 

Exhibit 7.4. Locations where eastbound or westbound through movements are expected to 

operate with congestion (i.e. at LOS D or worse) are highlighted in the exhibit. 

Congestion is observed at two locations along this segment, at Military Trail and at Sheppard 

Avenue / Port Union Road.  



IBI GROUP & PARSONS REPORT 
Durham-Scarborough Bus Rapid Transit  
Traffic Impact Analysis 

December 23, 2021 143 

Exhibit 7.3: Interim (2026 & 2031) Background Traffic Conditions Summary – Segment 2, AM Peak Hour 

Intersection EBT WBT 

2026 Interim Conditions 

Ellesmere Road & Morningside Avenue B C 

Ellesmere Road & Military Trail (east leg) B D 

Ellesmere Road & Conlins Road A B 

Ellesmere Road & Morrish Road A A 

Ellesmere Road & Meadowvale Road B B 

Ellesmere Road & Muirbank Boulevard A A 

Kingston Road & Ellesmere Road * C A 

Kingston Road & Highway 401 EB Off-Ramp A A 

Kingston Road & Rylander Boulevard A A 

Kingston Road & Sheppard Avenue/Port Union Rd. D C 

Kingston Road & Highway 401 WB Off-Ramp A B 

2031 Interim Conditions 

Ellesmere Road & Morningside Avenue B C 

Ellesmere Road & Military Trail (east leg) B D 

Ellesmere Road & Conlins Road A C 

Ellesmere Road & Morrish Road A A 

Ellesmere Road & Meadowvale Road B B 

Ellesmere Road & Muirbank Boulevard A A 

Kingston Road & Ellesmere Road * C A 

Kingston Road & Highway 401 EB Off-Ramp A B 

Kingston Road & Rylander Boulevard A A 

Kingston Road & Sheppard Avenue/Port Union Rd. D C 

Kingston Road & Highway 401 WB Off-Ramp A B 

* Note at Kingston Road & Ellesmere Road, the LOS for EBT and WBT are replaced by the LOS for SBL and WBR, respectively, in 
accordance with the proposed BRT route.  
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Exhibit 7.4: Interim (2026 & 2031) Background Traffic Conditions Summary – Segment 2, PM Peak Hour 

Intersection EBT WBT 

2026 Interim Conditions 

Ellesmere Road & Morningside Avenue C B 

Ellesmere Road & Military Trail (east leg) B B 

Ellesmere Road & Conlins Road B B 

Ellesmere Road & Morrish Road A A 

Ellesmere Road & Meadowvale Road B B 

Ellesmere Road & Muirbank Boulevard A A 

Kingston Road & Ellesmere Road * C A 

Kingston Road & Highway 401 EB Off-Ramp C B 

Kingston Road & Rylander Boulevard B A 

Kingston Road & Sheppard Avenue/Port Union Rd. D B 

Kingston Road & Highway 401 WB Off-Ramp B A 

2031 Interim Conditions 

Ellesmere Road & Morningside Avenue C C 

Ellesmere Road & Military Trail (east leg) C B 

Ellesmere Road & Conlins Road B B 

Ellesmere Road & Morrish Road A A 

Ellesmere Road & Meadowvale Road B B 

Ellesmere Road & Muirbank Boulevard A A 

Kingston Road & Ellesmere Road * C A 

Kingston Road & Highway 401 EB Off-Ramp C C 

Kingston Road & Rylander Boulevard B A 

Kingston Road & Sheppard Avenue/Port Union Rd. D C 

Kingston Road & Highway 401 WB Off-Ramp B A 

* Note at Kingston Road & Ellesmere Road, the LOS for EBT and WBT are replaced by the LOS for SBL and WBR, respectively, in 
accordance with the proposed BRT route. 
 

7.3 Kingston Road from Altona Road to west of Elizabeth Street 
(Segment 3) 

Results of the interim conditions analysis for segment 3 are summarized in Exhibit 7.5 and 

Exhibit 7.6. Locations where eastbound or westbound through movements are expected to 

operate with congestion (i.e. at LOS D or worse) are highlighted in the exhibit. 

Congestion is observed at five locations along this segment, at Whites Road, Liverpool Road, 

Glenanna Road, Brock Road, and Notion Road. At Glenanna Road, the eastbound through 

movement operates LOS E in the p.m. peak hour in 2026, and deteriorates to LOS F by 2031. 

The eastbound through also operates at LOS E in the p.m. peak hour at Brock Road, during 

both interim horizons.  
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Exhibit 7.5: Interim (2026 & 2031) Background Traffic Conditions Summary – Segment 3, AM Peak Hour 

Intersection EBT WBT 

2026 Interim Conditions 

Kingston Road & Altona Road A C 

Kingston Road & Rougemount Drive C B 

Kingston Road & Rosebank Road A A 

Kingston Road & Steeple Hill A A 

Kingston Road & Whites Road C B 

Kingston Road & Highway 401 WB Off Ramp B B 

Kingston Road & Delta Boulevard A A 

Kingston Road & Fairport Road A B 

Kingston Road & Dixie Road A A 

Kingston Road & Walnut Lane A A 

Kingston Road & Liverpool Road C B 

Kingston Road & Glenanna Road D B 

Kingston Road & Valley Farm Road B A 

Kingston Road & Brock Road C C 

Kingston Road & Bainbridge Drive B A 

Kingston Road & Notion Road B A 

2031 Interim Conditions 

Kingston Road & Altona Road A C 

Kingston Road & Rougemount Drive C B 

Kingston Road & Rosebank Road A A 

Kingston Road & Steeple Hill A A 

Kingston Road & Whites Road C B 

Kingston Road & Highway 401 WB Off Ramp C B 

Kingston Road & Delta Boulevard A B 

Kingston Road & Fairport Road A B 

Kingston Road & Dixie Road A A 

Kingston Road & Walnut Lane A A 

Kingston Road & Liverpool Road C B 

Kingston Road & Glenanna Road D B 

Kingston Road & Valley Farm Road B A 

Kingston Road & Brock Road C C 

Kingston Road & Bainbridge Drive B A 

Kingston Road & Notion Road B A 
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Exhibit 7.6: Interim (2026 & 2031) Background Traffic Conditions Summary – Segment 3, PM Peak Hour 

Intersection EBT WBT 

2026 Interim Conditions 

Kingston Road & Altona Road B C 

Kingston Road & Rougemount Drive C A 

Kingston Road & Rosebank Road A A 

Kingston Road & Steeple Hill B A 

Kingston Road & Whites Road D C 

Kingston Road & Highway 401 WB Off Ramp C C 

Kingston Road & Delta Boulevard C C 

Kingston Road & Fairport Road A B 

Kingston Road & Dixie Road B C 

Kingston Road & Walnut Lane C B 

Kingston Road & Liverpool Road D D 

Kingston Road & Glenanna Road E B 

Kingston Road & Valley Farm Road A B 

Kingston Road & Brock Road E C 

Kingston Road & Bainbridge Drive A A 

Kingston Road & Notion Road D C 

2031 Interim Conditions 

Kingston Road & Altona Road B C 

Kingston Road & Rougemount Drive C A 

Kingston Road & Rosebank Road A A 

Kingston Road & Steeple Hill B A 

Kingston Road & Whites Road D C 

Kingston Road & Highway 401 WB Off Ramp C C 

Kingston Road & Delta Boulevard C C 

Kingston Road & Fairport Road A C 

Kingston Road & Dixie Road B C 

Kingston Road & Walnut Lane C B 

Kingston Road & Liverpool Road D D 

Kingston Road & Glenanna Road F B 

Kingston Road & Valley Farm Road A B 

Kingston Road & Brock Road E C 

Kingston Road & Bainbridge Drive A A 

Kingston Road & Notion Road D C 

 

7.4 Kingston Road from Elizabeth Street to Rotherglen Road 
(‘Pickering Village’) (Segment 4) 

Results of the interim conditions analysis for segment 4 are summarized in Exhibit 7.7 and 

Exhibit 7.8. Locations where eastbound or westbound through movements are expected to 

operate with congestion (i.e. at LOS D or worse) are highlighted in the exhibit. 

Congestion is observed at just one of three intersections along this segment, at Church Street.  
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Exhibit 7.7: Interim (2026 & 2031) Background Traffic Conditions Summary – Segment 4, AM Peak Hour 

Intersection EBT WBT 

2026 Interim Conditions 

Kingston Road & Elizabeth Street A A 

Kingston Road & Church Street A C 

Kingston Road & Rotherglen Road A B 

2031 Interim Conditions 

Kingston Road & Elizabeth Street A B 

Kingston Road & Church Street B C 

Kingston Road & Rotherglen Road B B 

 

Exhibit 7.8: Interim (2026 & 2031) Background Traffic Conditions Summary – Segment 4, PM Peak Hour 

Intersection EBT WBT 

2026 Interim Conditions 

Kingston Road & Elizabeth Street A B 

Kingston Road & Church Street D D 

Kingston Road & Rotherglen Road A A 

2031 Interim Conditions 

Kingston Road & Elizabeth Street A C 

Kingston Road & Church Street D D 

Kingston Road & Rotherglen Road A A 

 

7.5 Kingston Road from east of Rotherglen Road to Lake Ridge 
Road (Segment 5) 

Results of the interim conditions analysis for segment 5 are summarized in Exhibit 7.9 and 

Exhibit 7.10. Locations where eastbound or westbound through movements are expected to 

operate with congestion (i.e. at LOS D or worse) are highlighted in the exhibit. 

Congestion is observed at four locations along this segment, at Harwood Avenue, Salem Road, 

Whitetail Centre Access, and Lake Ridge Road. At Salem Road, the eastbound through 

deteriorates to LOS E in the p.m. peak hour by 2031. At Whitetail Centre Access, the westbound 

through operating at LOS E in the a.m. peak hour during both interim horizon years. At Lake 

Ridge Road, the westbound through operates at LOS E in the a.m. peak hour in both horizons, 

while the eastbound through deteriorates to LOS E in the p.m. peak hour by 2031.   
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Exhibit 7.9: Interim (2026 & 2031) Background Traffic Conditions Summary – Segment 5, AM Peak Hour 

Intersection EBT WBT 

2026 Interim Conditions 

Kingston Road & Westney Road C C 

Kingston Road & Westney Heights Plaza Access A A 

Kingston Road & Chapman Drive / Ritchie Avenue B B 

Kingston Road & Harwood Centre Access A A 

Kingston Road & Harwood Avenue D D 

Kingston Road & Durham East Centre Access A A 

Kingston Road & Costco Plaza Access A A 

Kingston Road & Salem Road C B 

Kingston Road & Whitetail Centre Access A E 

Kingston Road & Alexander’s Crossing A A 

Kingston Road & Audley Road A B 

Kingston Road & Lake Ridge Road D E 

2031 Interim Conditions 

Kingston Road & Westney Road C C 

Kingston Road & Westney Heights Plaza Access A A 

Kingston Road & Chapman Drive / Ritchie Avenue B B 

Kingston Road & Harwood Centre Access A A 

Kingston Road & Harwood Avenue D D 

Kingston Road & Durham East Centre Access A A 

Kingston Road & Costco Plaza Access A A 

Kingston Road & Salem Road C B 

Kingston Road & Whitetail Centre Access A E 

Kingston Road & Alexander’s Crossing A A 

Kingston Road & Audley Road A B 

Kingston Road & Lake Ridge Road D E 
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Exhibit 7.10: Interim (2026 & 2031) Background Traffic Conditions Summary – Segment 5, PM Peak Hour 

Intersection EBT WBT 

2026 Interim Conditions 

Kingston Road & Westney Road C C 

Kingston Road & Westney Heights Plaza Access B B 

Kingston Road & Chapman Drive / Ritchie Avenue A A 

Kingston Road & Harwood Centre Access B A 

Kingston Road & Harwood Avenue C C 

Kingston Road & Durham East Centre Access A A 

Kingston Road & Costco Plaza Access B C 

Kingston Road & Salem Road D C 

Kingston Road & Whitetail Centre Access B D 

Kingston Road & Alexander’s Crossing A A 

Kingston Road & Audley Road B A 

Kingston Road & Lake Ridge Road D D 

2031 Interim Conditions 

Kingston Road & Westney Road C C 

Kingston Road & Westney Heights Plaza Access B B 

Kingston Road & Chapman Drive / Ritchie Avenue A A 

Kingston Road & Harwood Centre Access B A 

Kingston Road & Harwood Avenue C C 

Kingston Road & Durham East Centre Access A A 

Kingston Road & Costco Plaza Access B C 

Kingston Road & Salem Road E C 

Kingston Road & Whitetail Centre Access B D 

Kingston Road & Alexander’s Crossing A A 

Kingston Road & Audley Road B A 

Kingston Road & Lake Ridge Road E D 

 

7.6 Dundas Street from Lake Ridge Road to west of Cochrane 
Street (Segment 6) 

Results of the interim conditions analysis for segment 6 are summarized in Exhibit 7.11 and 

Exhibit 7.12. Locations where eastbound or westbound through movements are expected to 

operate with congestion (i.e. at LOS D or worse) are highlighted in the exhibit. 

Congestion is observed at just one location along this segment, being at the intersection with 

Cochrane Street.  
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Exhibit 7.11: Interim (2026 & 2031) Background Traffic Conditions Summary – Segment 6, AM Peak Hour 

Intersection EBT WBT 

2026 Interim Conditions 

Dundas Street & Halls Road B C 

Dundas Street & Des Newman Boulevard  A C 

Dundas Street & White Oaks Court A B 

Dundas Street & McQuay Blvd / Jeffery Street A B 

Dundas Street & Fire Hall 6 A A 

Dundas Street & Cochrane Street C D 

2031 Interim Conditions 

Dundas Street & Halls Road B C 

Dundas Street & Des Newman Boulevard  A C 

Dundas Street & White Oaks Court A B 

Dundas Street & McQuay Blvd / Jeffery Street A B 

Dundas Street & Fire Hall 6 A A 

Dundas Street & Cochrane Street C D 

 

Exhibit 7.12: Interim (2026 & 2031) Background Traffic Conditions Summary – Segment 6, PM Peak Hour 

Intersection EBT WBT 

2026 Interim Conditions 

Dundas Street & Halls Road C B 

Dundas Street & Des Newman Boulevard  B B 

Dundas Street & White Oaks Court B A 

Dundas Street & McQuay Blvd / Jeffery Street B A 

Dundas Street & Fire Hall 6 A A 

Dundas Street & Cochrane Street C A 

2031 Interim Conditions 

Dundas Street & Halls Road C B 

Dundas Street & Des Newman Boulevard  B B 

Dundas Street & White Oaks Court B A 

Dundas Street & McQuay Blvd / Jeffery Street B A 

Dundas Street & Fire Hall 6 A A 

Dundas Street & Cochrane Street C A 

 

7.7 Dundas Street from Euclid/Henry Street to east of Garden 
Street (‘Downtown Whitby’) (Segment 7) 

Results of the interim conditions analysis for segment 7 are summarized in Exhibit 7.13 and 

Exhibit 7.14. Locations where eastbound or westbound through movements are expected to 

operate with congestion (i.e. at LOS D or worse) are highlighted in the exhibit. 

Congestion is observed at two locations along this segment, at Brock Street and at Garden 

Street. This includes the eastbound through movement at Garden Street operating at LOS E in 

the p.m. peak hour during both interim horizons.   
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Exhibit 7.13: Interim (2026 & 2031) Background Traffic Conditions Summary – Segment 7, AM Peak Hour 

Intersection EBT WBT 

2026 Interim Conditions 

Dundas Street & Euclid Street B B 

Dundas Street & Brock Street A D 

Dundas Street & Hickory Street A A 

Dundas Street & Garden Street C D 

Dundas Street & Lupin Drive A A 

2031 Interim Conditions 

Dundas Street & Euclid Street B B 

Dundas Street & Brock Street A D 

Dundas Street & Hickory Street A A 

Dundas Street & Garden Street C D 

Dundas Street & Lupin Drive A A 

 

Exhibit 7.14: Interim (2026 & 2031) Background Traffic Conditions Summary – Segment 7, PM Peak Hour 

Intersection EBT WBT 

2026 Interim Conditions 

Dundas Street & Euclid Street C A 

Dundas Street & Brock Street C C 

Dundas Street & Hickory Street B A 

Dundas Street & Garden Street E C 

Dundas Street & Lupin Drive A A 

2031 Interim Conditions 

Dundas Street & Euclid Street C A 

Dundas Street & Brock Street C C 

Dundas Street & Hickory Street B A 

Dundas Street & Garden Street E D 

Dundas Street & Lupin Drive A A 

 

7.8 Dundas/King Street from Anderson/Hopkins Street to east of 
Thornton Road (Segment 8) 

Results of the interim conditions analysis for segment 8 are summarized in Exhibit 7.15 and 

Exhibit 7.16. Locations where eastbound or westbound through movements are expected to 

operate with congestion (i.e. at LOS D or worse) are highlighted in the exhibit. 

Congestion is observed at four locations along this segment, at Anderson Street, Thickson 

Road, Garrard Road, and Thornton Road. At both Anderson Street and Garrard Road, the 

eastbound through movements operate at LOS E in the p.m. peak hours, during both interim 

horizons.  
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Exhibit 7.15: Interim (2026 & 2031) Background Traffic Conditions Summary – Segment 8, AM Peak Hour 

Intersection EBT WBT 

2026 Interim Conditions 

Dundas Street & Anderson Street B C 

Dundas Street & Glen Hill Drive A B 

Dundas Street & Thickson Road C D 

Dundas Street & Kathleen Street A A 

Dundas Street & Garrard Road B C 

King Street & Thornton Road C D 

2031 Interim Conditions 

Dundas Street & Anderson Street C C 

Dundas Street & Glen Hill Drive A B 

Dundas Street & Thickson Road C D 

Dundas Street & Kathleen Street A A 

Dundas Street & Garrard Road C C 

King Street & Thornton Road C D 

 

Exhibit 7.16: Interim (2026 & 2031) Background Traffic Conditions Summary – Segment 8, PM Peak Hour 

Intersection EBT WBT 

2026 Interim Conditions 

Dundas Street & Anderson Street E C 

Dundas Street & Glen Hill Drive C A 

Dundas Street & Thickson Road D C 

Dundas Street & Kathleen Street A A 

Dundas Street & Garrard Road E C 

King Street & Thornton Road C D 

2031 Interim Conditions 

Dundas Street & Anderson Street E C 

Dundas Street & Glen Hill Drive C A 

Dundas Street & Thickson Road D C 

Dundas Street & Kathleen Street A A 

Dundas Street & Garrard Road E C 

King Street & Thornton Road C D 

 

7.9 Bond Street from Stevenson Road to Simcoe Street 
(‘Downtown Oshawa’) (Segment 9) 

Results of the interim conditions analysis for segment 9 are summarized in Exhibit 7.17 and 

Exhibit 7.18. Locations where eastbound or westbound through movements are expected to 

operate with congestion (i.e. at LOS D or worse) are highlighted in the exhibit. 

Significant capacity remains along this corridor segment given its existing three to four lane 

cross-section, and all eastbound and westbound through movements operate well through 2031.  
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Exhibit 7.17: Interim (2026 & 2031) Background Traffic Conditions Summary – Segment 9 AM Peak Hour 

Intersection EBT WBT 

2026 Interim Conditions 

Bond Street & Stevenson Road - B 

Bond Street & Gibbons Road - A 

Bond Street & Park Road - A 

Bond Street & McMillan Drive - A 

Bond Street & Centre Street - A 

Bond Street & Simcoe Street - B 

2031 Interim Conditions 

Bond Street & Stevenson Road - B 

Bond Street & Gibbons Road - A 

Bond Street & Park Road - A 

Bond Street & McMillan Drive - A 

Bond Street & Centre Street - A 

Bond Street & Simcoe Street - B 

 

Exhibit 7.18: Interim (2026 & 2031) Background Traffic Conditions Summary – Segment 9 PM Peak Hour 

Intersection EBT WBT 

2026 Interim Conditions 

Bond Street & Stevenson Road - A 

Bond Street & Gibbons Road - A 

Bond Street & Park Road - B 

Bond Street & McMillan Drive - A 

Bond Street & Centre Street - A 

Bond Street & Simcoe Street - B 

2031 Interim Conditions 

Bond Street & Stevenson Road - A 

Bond Street & Gibbons Road - A 

Bond Street & Park Road - B 

Bond Street & McMillan Drive - A 

Bond Street & Centre Street - A 

Bond Street & Simcoe Street - B 

 

7.10 King Street from Stevenson Road to Simcoe Street 
(‘Downtown Oshawa’) (Segment 10) 

Results of the 2026 interim conditions analysis for segment 10 are summarized in Exhibit 7.19 

and Exhibit 7.20. Locations where eastbound or westbound through movements are expected to 

operate with congestion (i.e. at LOS D or worse) are highlighted in the exhibit. 

Significant capacity remains along this corridor segment given its existing three to four lane 

cross-section, and all eastbound and westbound through movements operate well through 2031.  
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Exhibit 7.19: Interim (2026 & 2031) Background Traffic Conditions Summary – Segment 10, AM Peak Hour 

Intersection EBT WBT 

2026 Interim Conditions 

King Street & Stevenson Road B - 

King Street & Gibbons Street A - 

King Street & Park Road A - 

King Street & Midtown Drive A - 

King Street & McMillan Drive B - 

King Street & Centre Street A - 

King Street & Simcoe Street B - 

2031 Interim Conditions 

King Street & Stevenson Road C - 

King Street & Gibbons Street A - 

King Street & Park Road A - 

King Street & Midtown Drive A - 

King Street & McMillan Drive B - 

King Street & Centre Street B - 

King Street & Simcoe Street B - 

 

Exhibit 7.20: Interim (2026 & 2031) Background Traffic Conditions Summary – Segment 10, PM Peak Hour 

Intersection EBT WBT 

2026 Interim Conditions 

King Street & Stevenson Road B - 

King Street & Gibbons Street A - 

King Street & Park Road B - 

King Street & Midtown Drive A - 

King Street & McMillan Drive A - 

King Street & Centre Street A - 

King Street & Simcoe Street B - 

2031 Interim Conditions 

King Street & Stevenson Road C - 

King Street & Gibbons Street A - 

King Street & Park Road B - 

King Street & Midtown Drive A - 

King Street & McMillan Drive B - 

King Street & Centre Street A - 

King Street & Simcoe Street B - 
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8 Summary and Conclusions 

This report provides a traffic and transportation analysis of the proposed configuration for the 

Durham Scarborough Bus Rapid Transit (DSBRT) system, developed as part of the Preliminary 

Design Business Case and Environmental Assessment/Transit Project Assessment Process 

(TPAP). The purpose of the traffic and transportation analysis work is as follows: 

• Traffic analysis of design options, providing input into the selection and refinement 

of a preferred design; 

• Development of traffic operations impacts of the BRT preferred design and 

mitigation measures (e.g. signal changes, turning lanes at intersections); and 

• To provide input into project phasing. 

Synchro was used as the primary tool for evaluation of traffic operations and input into the 

preliminary design. However, additional VISSIM modelling and analysis of identified “pinch-point” 

segments (i.e. Pickering Village, Downtown Whitby, and Downtown Oshawa) will supplement 

this Synchro analysis, and will be detailed in separate reports to follow.  

The main Synchro analysis includes the following scenarios and horizon years: 

• Existing (2019) conditions; 

• Future (2041) background conditions; and 

• Future (2041) with-BRT conditions. 

The Greater Golden Horseshoe Model Version 4 (GGHMv4) was used to develop background 

growth in travel demand associated with general increases to population and employment, as 

well as travel demand changes associated with the DSBRT. Population and employment for the 

2041 horizon reflect the Growth Plan for the Greater Golden Horseshoe, while the modelled 

transportation network includes committed road and transit projects established in the Plan.  

The report describes methodologies used to estimate changes in traffic turning movements 

where centre-median BRT lanes are proposed, to provide recommendations on auxiliary lane 

requirements, to outline preliminary traffic signal phasing adjustments needed to accommodate 

U-turn diversions, and to test the impact of transit signal priority where possibly warranted.  

Exhibit 8.1 and Exhibit 8.2 provides a comparison of maximum (i.e. that observed during the 

worst-performing peak hour) overall level-of-service (LOS) observed at each intersection across 

the three scenarios noted above. Detailed Synchro outputs are provided in the Appendices, 

along with summary tables showing queue length outputs which were provided as input into the 

preliminary design.  

Further to the main Synchro scenarios listed above, background traffic operations were also 

analyzed for interim horizon years 2026 and 2031 to provide input into the BRT phasing plan. 

Corridor segments experiencing poor eastbound and westbound level-of-service (LOS) may be 

candidates for earlier BRT implementation, as this is indicative of transit delays to be expected 

under mixed traffic conditions (i.e. without BRT lanes). The analysis showed that segments 3, 5, 

7, and 8 are generally expected to be the most congested, and therefore may yield the greatest 

immediate benefit from BRT in terms of reduced transit delay.  

Overall, implementation of BRT lanes is generally expected to result in a minor deterioration of 

peak hour traffic operations when compared against future background conditions. This is due to 

several factors including the conversion of eastbound and westbound left-turns to protected-only 

signal phasing where centre-median transit lanes are proposed, anticipated traffic diversions and 

U-turn traffic generation, and proposed lane reductions along pinch-point segments.  
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Exhibit 8.1: Signalized Intersection Level-of-Service by Scenario – AM Peak Hour 

  Intersection Existing LOS Future BG LOS Future BRT LOS 

S
e
g

m
e

n
t 

1
 

Ellesmere Road & McCowan Road D D D 

Ellesmere Road & Grangeway Avenue A A A 

Ellesmere Road & Parkington Crescent A A A 

Ellesmere Road & Bellamy Road C C C 

Ellesmere Road & Centennial Recreation Centre - A A 

Ellesmere Road & Dolly Varden Boulevard A A B 

Ellesmere Road & Markham Road C D D 

Ellesmere Road & Gander Drive / Dormington Drive B C C 

Ellesmere Road & Helicon Gate / Scarborough Golf 
Club 

B C D 

Ellesmere Road & Military Trail/Orton Park Road B B C 

Ellesmere Road & Neilson Road C C D 

S
e
g
m

e
n
t 

2
 

Ellesmere Road & Morningside Avenue C C D 

Ellesmere Road & Military Trail (east leg) C D F 

Ellesmere Road & Conlins Road B C C 

Ellesmere Road & Morrish Road B B C 

Ellesmere Road & Meadowvale Road B B C 

Ellesmere Road & Muirbank Boulevard - A B 

Kingston Road & Ellesmere Road A B B 

Kingston Road & Highway 401 Eastbound Off-Ramp B C C 

Kingston Road & Rylander Boulevard B B C 

Kingston Road & Sheppard Avenue C C C 

Kingston Road & Highway 401 Westbound Off-Ramp B B B 

S
e
g
m

e
n
t 

3
 

Kingston Road & Altona Road C C C 

Kingston Road & Rougemount Drive B C C 

Kingston Road & Rosebank Road A B C 

Kingston Road & Steeple Hill B B C 

Kingston Road & Whites Road C C D 

Kingston Road & Delta Boulevard B B C 

Kingston Road & Highway 401 WB Off Ramp C C D 

Kingston Road & Fairport Road B B D 

Kingston Road & Dixie Road B B C 

Kingston Road & Walnut Lane A A B 

Kingston Road & Liverpool Road C C D 

Kingston Road & Glenanna Road C C D 

Kingston Road & Valley Farm Road B C C 

Kingston Road & Brock Road D C E 

Kingston Road & Bainbridge Drive B B B 

Kingston Road & Notion Road B B C 
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  Intersection Existing LOS Future BG LOS Future BRT LOS 

S
e
g

. 
4

 Kingston Road & Elizabeth Street B C A 

Kingston Road & Church Street C C D 

Kingston Road & Rotherglen Road B B C 

S
e
g

m
e

n
t 

5
 

Kingston Road & Westney Road C C D 

Kingston Road & Westney Plaza A A B 

Kingston Road & Ritchie Avenue C C C 

Kingston Road & Harwood Centre Access A A B 

Kingston Road & Harwood Avenue D D D 

Kingston Road & Durham East Centre Access A A A 

Kingston Road & Costco Entrance A B C 

Kingston Road & Salem Road D C D 

Kingston Road & Whitetail Centre B B C 

Kingston Road & Galea Drive - - B 

Kingston Road & Alexander's Crossing A A A 

Kingston Road & Audley Road B B B 

Kingston Road / Dundas Street & Lake Ridge Road D E F 

S
e
g
m

e
n
t 

6
 

Dundas Street & Halls Road C C C 

Dundas Street & Highway 401 SB Off-Ramp - A A 

Dundas Street & Highway 401 NB On-Ramp - A A 

Dundas Street & Des Newman Boulevard - B B 

Dundas Street & White Oaks Court A B B 

Dundas Street & McQuay Street / Jeffrey Street B C D 

Dundas Street & Fire Station Access A A A 

Dundas Street & Cochrane Street C D E 

S
e
g
m

e
n
t 

7
 

Dundas Street & Euclid Street / Henry Street B B 

TBD 

Dundas Street & Brock Street D C 

Dundas Street & Hickory Street A A 

Dundas Street & Garden Street C C 

Dundas Street & Lupin Drive A A 

S
e
g
m

e
n
t 

8
 

Dundas Street & Anderson Street / Hopkins Street C C D 

Dundas Street & Glen Hill Drive A B B 

Dundas Street & Thickson Road C D E 

Dundas Street & Kathleen Street  A A C 

Dundas Street & Garrard Road C C D 

King Street & Thornton Road C C D 

King Street & Waverly Street - - A 

 
 
 
 
 
 
 

    



IBI GROUP & PARSONS REPORT 
Durham-Scarborough Bus Rapid Transit  
Traffic Impact Analysis 

December 23, 2021 158 

  Intersection Existing LOS Future BG LOS Future BRT LOS 

S
e
g

m
e

n
t 

9
 

Bond Street & Stevenson Road B C D 

Bond Street & Gibbons Street A A B 

Bond Street & Park Road A B D 

Bond Street & McMillan Drive A B C 

Bond Street & Centre Street B B C 

Bond Street & Simcoe Street B B C 

S
e

g
m

e
n

t 
1

0
 

King Street & Stevenson Road B B C 

King Street & Gibbons Street A A B 

King Street & Park Road B B D 

King Street & Midtown Drive A A A 

King Street & McMillian Drive / Queen Street A B B 

King Street & Centre Street B B B 

King Street & Simcoe Street B B C 

 

  



IBI GROUP & PARSONS REPORT 
Durham-Scarborough Bus Rapid Transit  
Traffic Impact Analysis 

December 23, 2021 159 

 

Exhibit 8.2: Signalized Intersection Level-of-Service by Scenario – PM Peak Hour 

  Intersection Existing LOS Future BG LOS Future BRT LOS 

S
e
g

m
e

n
t 

1
 

Ellesmere Road & McCowan Road D D D 

Ellesmere Road & Grangeway Avenue A A A 

Ellesmere Road & Parkington Crescent A A B 

Ellesmere Road & Bellamy Road C C D 

Ellesmere Road & Centennial Recreation Centre - B C 

Ellesmere Road & Dolly Varden Boulevard A A B 

Ellesmere Road & Markham Road C D E 

Ellesmere Road & Gander Drive / Dormington Drive A A A 

Ellesmere Road & Helicon Gate / Scarborough Golf 
Club 

B C D 

Ellesmere Road & Military Trail/Orton Park Road B B C 

Ellesmere Road & Neilson Road C C D 

S
e
g
m

e
n
t 

2
 

Ellesmere Road & Morningside Avenue C C D 

Ellesmere Road & Military Trail (east leg) C C E 

Ellesmere Road & Conlins Road B B D 

Ellesmere Road & Morrish Road A A B 

Ellesmere Road & Meadowvale Road B B C 

Ellesmere Road & Muirbank Boulevard - A A 

Kingston Road & Ellesmere Road B B C 

Kingston Road & Highway 401 Eastbound Off-Ramp C E E 

Kingston Road & Rylander Boulevard B B B 

Kingston Road & Sheppard Avenue D E E 

Kingston Road & Highway 401 Westbound Off-Ramp B B B 

S
e
g
m

e
n
t 

3
 

Kingston Road & Altona Road B C C 

Kingston Road & Rougemount Drive B C D 

Kingston Road & Rosebank Road A A C 

Kingston Road & Steeple Hill B B C 

Kingston Road & Whites Road D D E 

Kingston Road & Delta Boulevard B C D 

Kingston Road & Highway 401 WB Off Ramp D D E 

Kingston Road & Fairport Road B B D 

Kingston Road & Dixie Road C C C 

Kingston Road & Walnut Lane B C B 

Kingston Road & Liverpool Road D D E 

Kingston Road & Glenanna Road D D F 

Kingston Road & Valley Farm Road B B D 

Kingston Road & Brock Road D E E 

Kingston Road & Bainbridge Drive B B B 

Kingston Road & Notion Road D D D 
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  Intersection Existing LOS Future BG LOS Future BRT LOS 

S
e
g

. 
4

 Kingston Road & Elizabeth Street A C B 

Kingston Road & Church Street D E E 

Kingston Road & Rotherglen Road B B C 

S
e
g

m
e

n
t 

5
 

Kingston Road & Westney Road D D D 

Kingston Road & Westney Plaza B B B 

Kingston Road & Ritchie Avenue B B C 

Kingston Road & Harwood Centre Access B B C 

Kingston Road & Harwood Avenue D D E 

Kingston Road & Durham East Centre Access B B B 

Kingston Road & Costco Entrance B C C 

Kingston Road & Salem Road E E E 

Kingston Road & Whitetail Centre B B C 

Kingston Road & Galea Drive - - D 

Kingston Road & Alexander's Crossing B B B 

Kingston Road & Audley Road B B C 

Kingston Road / Dundas Street & Lake Ridge Road E E E 

S
e
g
m

e
n
t 

6
 

Dundas Street & Halls Road B C C 

Dundas Street & Highway 401 SB Off-Ramp - C A 

Dundas Street & Highway 401 NB On-Ramp - A B 

Dundas Street & Des Newman Boulevard - B D 

Dundas Street & White Oaks Court A B B 

Dundas Street & McQuay Street / Jeffrey Street B B D 

Dundas Street & Fire Station Access A A A 

Dundas Street & Cochrane Street C C D 

S
e
g
m

e
n
t 

7
 

Dundas Street & Euclid Street / Henry Street B C 

TBD 

Dundas Street & Brock Street C D 

Dundas Street & Hickory Street A B 

Dundas Street & Garden Street D D 

Dundas Street & Lupin Drive A A 

S
e
g
m

e
n
t 

8
 

Dundas Street & Anderson Street / Hopkins Street D E D 

Dundas Street & Glen Hill Drive C C C 

Dundas Street & Thickson Road D D E 

Dundas Street & Kathleen Street  B A B 

Dundas Street & Garrard Road D D D 

King Street & Thornton Road D D E 

King Street & Waverly Street - - A 
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  Intersection Existing LOS Future BG LOS Future BRT LOS 

S
e
g

m
e

n
t 

9
 

Bond Street & Stevenson Road B C D 

Bond Street & Gibbons Street B B C 

Bond Street & Park Road B C D 

Bond Street & McMillan Drive B B B 

Bond Street & Centre Street B B C 

Bond Street & Simcoe Street B B C 

S
e
g

m
e

n
t 

1
0

 

King Street & Stevenson Road C B C 

King Street & Gibbons Street B A C 

King Street & Park Road B B D 

King Street & Midtown Drive B A B 

King Street & McMillian Drive / Queen Street C B B 

King Street & Centre Street B B B 

King Street & Simcoe Street B B C 
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Ellesmere Road & McCowan Road

Morning Peak Diagram Specified Period

From:

To:

7:30:00

10:30:00

One Hour Peak

From:

To:

8:00:00

9:00:00

Municipality:

Site #:

Intersection:

TFR File #:

Count date:

Scarborough

0000005701

McCowan Road & Ellesmere Road

1

1-Oct-2019

Weather conditions:

Clear/Cloudy/Rain

Person(s) who counted:

** Signalized Intersection ** Major Road: McCowan Road runs N/S

North Leg Total:

North Entering:

North Peds:

Peds Cross:

2810

1696

45

Heavys

Trucks

Cars

Totals

2

11

500

513

17

28

959

1004

9

2

168

179

28

41

1627

Heavys

Trucks

Cars

Totals

22

32

1060

1114

Heavys Trucks Cars Totals

14 28 1408 1450

Heavys Trucks Cars Totals

1 6 173 180

12 15 580 607

0 2 69 71

13 23 822

Peds Cross:

West Peds:

West Entering:

West Leg Total:

46

858

2308

McCowan Road

Ellesmere Road

W

N

E

S

Ellesmere Road

McCowan Road

East Leg Total:

East Entering:

East Peds:

Peds Cross:

1864

993

84

Cars Trucks Heavys Totals

43 5 9 57

818 16 11 845

90 1 0 91

951 22 20

Cars Trucks Heavys Totals

831 18 22 871

Cars

Trucks

Heavys

Totals

1118

31

17

1166

Cars

Trucks

Heavys

Totals

90

1

1

92

844

21

12

877

83

1

1

85

1017

23

14

Peds Cross:

South Peds:

South Entering:

South Leg Total:

62

1054

2220

Comments



Ellesmere Road & McCowan Road

Mid-day Peak Diagram Specified Period

From:

To:

11:30:00

13:30:00

One Hour Peak

From:

To:

12:30:00

13:30:00

Municipality:

Site #:

Intersection:

TFR File #:

Count date:

Scarborough

0000005701

McCowan Road & Ellesmere Road

1

1-Oct-2019

Weather conditions:

Clear/Cloudy/Rain

Person(s) who counted:

** Signalized Intersection ** Major Road: McCowan Road runs N/S

North Leg Total:

North Entering:

North Peds:

Peds Cross:

2263

1104

66

Heavys

Trucks

Cars

Totals

7

8

215

230

11

18

645

674

16

3

181

200

34

29

1041

Heavys

Trucks

Cars

Totals

34

47

1078

1159

Heavys Trucks Cars Totals

14 35 895 944

Heavys Trucks Cars Totals

3 7 214 224

11 23 681 715

1 5 99 105

15 35 994

Peds Cross:

West Peds:

West Entering:

West Leg Total:

39

1044

1988

McCowan Road

Ellesmere Road

W

N

E

S

Ellesmere Road

McCowan Road

East Leg Total:

East Entering:

East Peds:

Peds Cross:

1893

893

65

Cars Trucks Heavys Totals

143 6 20 169

583 20 7 610

107 6 1 114

833 32 28

Cars Trucks Heavys Totals

945 28 27 1000

Cars

Trucks

Heavys

Totals

851

29

13

893

Cars

Trucks

Heavys

Totals

97

7

0

104

721

34

11

766

83

2

0

85

901

43

11

Peds Cross:

South Peds:

South Entering:

South Leg Total:

62

955

1848

Comments



Ellesmere Road & McCowan Road

Afternoon Peak Diagram Specified Period

From:

To:

16:00:00

19:00:00

One Hour Peak

From:

To:

16:45:00

17:45:00

Municipality:

Site #:

Intersection:

TFR File #:

Count date:

Scarborough

0000005701

McCowan Road & Ellesmere Road

1

1-Oct-2019

Weather conditions:

Clear/Cloudy/Rain

Person(s) who counted:

** Signalized Intersection ** Major Road: McCowan Road runs N/S

North Leg Total:

North Entering:

North Peds:

Peds Cross:

2608

1481

35

Heavys

Trucks

Cars

Totals

1

2

242

245

11

15

940

966

20

3

247

270

32

20

1429

Heavys

Trucks

Cars

Totals

30

19

1078

1127

Heavys Trucks Cars Totals

13 12 973 998

Heavys Trucks Cars Totals

0 4 200 204

6 16 1167 1189

0 1 178 179

6 21 1545

Peds Cross:

West Peds:

West Entering:

West Leg Total:

12

1572

2570

McCowan Road

Ellesmere Road

W

N

E

S

Ellesmere Road

McCowan Road

East Leg Total:

East Entering:

East Peds:

Peds Cross:

2496

926

57

Cars Trucks Heavys Totals

124 4 16 144

643 8 11 662

119 1 0 120

886 13 27

Cars Trucks Heavys Totals

1522 21 27 1570

Cars

Trucks

Heavys

Totals

1237

17

11

1265

Cars

Trucks

Heavys

Totals

88

2

1

91

754

11

14

779

108

2

1

111

950

15

16

Peds Cross:

South Peds:

South Entering:

South Leg Total:

39

981

2246

Comments



Ellesmere Road & McCowan Road

Total Count Diagram

Municipality:

Site #:

Intersection:

TFR File #:

Count date:

Scarborough

0000005701

McCowan Road & Ellesmere Road

1

1-Oct-2019

Weather conditions:

Clear/Cloudy/Rain

Person(s) who counted:

** Signalized Intersection ** Major Road: McCowan Road runs N/S

North Leg Total:

North Entering:

North Peds:

Peds Cross:

19649

10847

378

Heavys

Trucks

Cars

Totals

23

65

2341

2429

117

187

6443

6747

134

22

1515

1671

274

274

10299

Heavys

Trucks

Cars

Totals

250

255

8297

8802

Heavys Trucks Cars Totals

103 179 8403 8685

Heavys Trucks Cars Totals

12 47 1507 1566

90 133 5981 6204

6 15 920 941

108 195 8408

Peds Cross:

West Peds:

West Entering:

West Leg Total:

263

8711

17396

McCowan Road

Ellesmere Road

W

N

E

S

Ellesmere Road

McCowan Road

East Leg Total:

East Entering:

East Peds:

Peds Cross:

15934

7376

594

Cars Trucks Heavys Totals

896 30 126 1052

5311 97 77 5485

818 19 2 839

7025 146 205

Cars Trucks Heavys Totals

8159 170 229 8558

Cars

Trucks

Heavys

Totals

8181

221

125

8527

Cars

Trucks

Heavys

Totals

751

17

3

771

5894

178

112

6184

663

15

5

683

7308

210

120

Peds Cross:

South Peds:

South Entering:

South Leg Total:

508

7638

16165

Comments



Ellesmere Road & McCowan Road
Traffic Count Summary

Intersection: McCowan Road & Ellesmere Road Count Date: 1-Oct-2019 Municipality: Scarborough

North Approach Totals South Approach Totals

East Approach Totals West Approach Totals

Includes Cars, Trucks, & Heavys Includes Cars, Trucks, & Heavys

Includes Cars, Trucks, & Heavys Includes Cars, Trucks, & Heavys

Hour Hour

Hour Hour

Ending Ending

Ending Ending

Left Left

Left Left

Thru Thru

Thru Thru

Right Right

Right Right

Grand Grand

Grand Grand

Total Total

Total Total

Total Total

Total Total

Peds Peds

Peds Peds

North/South

East/West

Total

Total

Approaches

Approaches

Calculated Values for Traffic Crossing Major Street

Hours Ending:
Crossing Values:

Totals:

Totals:

8:00:00 66 413 286 765 25 1272 8:00:00 62 418 27 507 33
9:00:00 179 1004 513 1696 45 2750 9:00:00 92 877 85 1054 62

10:00:00 202 849 393 1444 45 2318 10:00:00 110 686 78 874 88
12:00:00 179 706 236 1121 45 1996 12:00:00 91 711 73 875 60
13:00:00 188 650 232 1070 52 2037 13:00:00 97 792 78 967 67
16:00:00 101 350 116 567 29 1049 16:00:00 64 373 45 482 27
17:00:00 241 890 219 1350 39 2259 17:00:00 89 708 112 909 41
18:00:00 262 976 249 1487 44 2471 18:00:00 91 794 99 984 63
19:00:00 253 909 185 1347 54 2333 19:00:00 75 825 86 986 67

8:00:00 43 510 20 573 60 877 8:00:00 76 204 24 304 21
9:00:00 91 845 57 993 84 1851 9:00:00 180 607 71 858 46

10:00:00 79 724 103 906 95 1630 10:00:00 170 487 67 724 37
12:00:00 95 643 151 889 67 1705 12:00:00 198 533 85 816 33
13:00:00 105 572 162 839 62 1856 13:00:00 240 665 112 1017 35
16:00:00 56 335 89 480 31 973 16:00:00 88 358 47 493 19
17:00:00 121 694 152 967 46 2389 17:00:00 190 1055 177 1422 13
18:00:00 123 603 167 893 73 2460 18:00:00 205 1194 168 1567 22
19:00:00 126 559 151 836 76 2346 19:00:00 219 1101 190 1510 37

8:00 9:00 10:00 12:00 13:00 17:00 18:00 19:00
687 1223 1106 1041 1129 1446 1629 1567

1671 6747 2429 10847 378 18485 771 6184 683 7638 508

839 5485 1052 7376 594 16087 1566 6204 941 8711 263



Study Category
Turning Movement Count

Date
4/5/2016 (Tue)

Location
ELLESMERE RD AT PARKINGTON CRES (PX 2296)

Station Code
0013446642

Artery Code
1146

Notes
None

Time Period Vehicle Type NORTHBOUND EASTBOUND SOUTHBOUND WESTBOUND   

Exits Left Thru Right Total Exits Left Thru Right Total Exits Left Thru Right Total Exits Left Thru Right Total Peds Bike Other

08:00–09:00 CAR 18 24 13 0 37 656 4 655 15 674 21 1 0 1 2 1194 6 1169 1 1176 N 0 0 0

TRUCK 1 0 1 0 1 10 0 10 0 10 0 0 0 0 0 16 0 16 0 16 S 5 0 0

AM PEAK BUS 0 0 0 0 0 32 0 32 1 33 1 0 0 0 0 40 0 40 0 40 E 12 0 0

                     W 11 0 0

 TOTAL 19 24 14 0 38 698 4 697 16 717 22 1 0 1 2 1250 6 1225 1 1232  28 0 0

16:45–17:45 CAR 36 20 7 0 27 1239 25 1233 33 1291 39 6 1 7 14 906 5 879 4 888 N 0 0 0

TRUCK 1 0 1 0 1 7 0 7 0 7 0 0 0 0 0 8 0 8 0 8 S 4 0 0

PM PEAK BUS 0 0 0 0 0 32 0 32 0 32 0 0 0 0 0 33 0 33 0 33 E 2 0 0

                     W 7 0 0

 TOTAL 37 20 8 0 28 1278 25 1272 33 1330 39 6 1 7 14 947 5 920 4 929  13 0 0

10:00–15:00 CAR 21 18 8 0 27 722 10 719 18 747 26 3 0 10 13 853 7 825 2 834 N 0 0 0

TRUCK 1 1 1 0 1 19 0 19 0 19 1 0 0 1 1 21 0 20 1 21 S 7 0 0

OFF HR AVG BUS 0 0 0 0 0 28 0 28 0 28 0 0 0 0 0 29 0 28 0 28 E 9 0 0

                     W 10 0 0

 TOTAL 22 19 9 0 28 768 11 765 19 794 26 3 0 11 14 902 7 873 3 883  26 0 0

07:30–09:30 CAR 27 51 20 0 71 1157 6 1154 24 1184 36 3 0 3 6 2325 12 2271 1 2284 N 0 0 0

TRUCK 1 0 1 0 1 33 0 33 0 33 1 0 0 0 0 35 1 35 0 36 S 9 0 0

2 HR AM BUS 0 1 0 0 1 74 0 74 2 76 2 0 0 0 0 77 0 76 0 76 E 22 0 0

                     W 14 0 0

 TOTAL 28 52 21 0 73 1264 6 1261 26 1293 39 3 0 3 6 2437 13 2382 1 2396  45 0 0

16:00–18:00 CAR 65 30 15 0 45 2356 42 2342 64 2448 80 14 1 23 38 1820 15 1767 8 1790 N 0 0 0

TRUCK 2 0 1 0 1 20 1 20 1 22 1 0 0 0 0 19 0 19 0 19 S 7 0 0

2 HR PM BUS 0 0 0 0 0 66 0 66 0 66 0 0 0 0 0 68 0 68 0 68 E 3 0 0

                     W 11 0 0

 TOTAL 67 30 16 0 46 2442 43 2428 65 2536 81 14 1 23 38 1907 15 1854 8 1877  21 0 0

07:30–18:00 CAR 175 154 68 0 222 6399 89 6370 161 6620 218 29 2 66 97 7557 55 7337 18 7410 N 0 0 0

TRUCK 8 2 4 0 6 128 2 127 2 131 4 1 0 2 3 137 2 133 2 137 S 43 0 0

8 HR SUM BUS 0 2 0 0 2 251 0 251 3 254 3 0 0 0 0 259 0 257 0 257 E 60 1 0

                     W 65 0 0

 TOTAL 183 158 72 0 230 6778 91 6748 166 7005 225 30 2 68 100 7953 57 7727 20 7804  168 1 0

Traffic Safety Unit

TMC Summary Report

Page 1 of 1 Generated at: Mar 11, 2020, 12:42 PM



Study Category
Turning Movement Count

Date
4/4/2016 (Mon)

Location
BELLAMY RD N AT ELLESMERE RD (PX 700)

Station Code
0013446514

Artery Code
4254

Notes
None

Time Period Vehicle Type NORTHBOUND EASTBOUND SOUTHBOUND WESTBOUND   

Exits Left Thru Right Total Exits Left Thru Right Total Exits Left Thru Right Total Exits Left Thru Right Total Peds Bike Other

08:15–09:15 CAR 698 146 476 93 715 674 80 504 78 662 467 77 287 55 419 946 102 745 142 989 N 20 0 0

TRUCK 7 2 1 2 5 13 0 10 2 12 6 1 2 0 3 16 2 14 6 22 S 36 0 0

AM PEAK BUS 12 1 10 0 11 25 0 25 2 27 11 0 9 0 9 28 0 27 2 29 E 40 0 0

                     W 15 0 0

 TOTAL 717 149 487 95 731 712 80 539 82 701 484 78 298 55 431 990 104 786 150 1040  111 0 0

16:45–17:45 CAR 668 101 425 83 609 1064 130 865 166 1161 753 116 490 82 688 817 97 634 113 844 N 39 0 0

TRUCK 6 0 1 1 2 6 1 4 0 5 3 1 1 0 2 11 2 11 4 17 S 36 0 0

PM PEAK BUS 6 1 5 0 6 29 0 29 0 29 7 0 7 0 7 30 0 29 1 30 E 26 0 0

                     W 30 0 0

 TOTAL 680 102 431 84 617 1099 131 898 166 1195 763 117 498 82 697 858 99 674 118 891  131 0 0

10:00–15:00 CAR 360 88 211 56 355 615 63 484 88 635 313 75 169 59 303 690 56 543 87 685 N 25 0 0

TRUCK 7 0 3 1 5 17 2 15 0 16 4 1 2 2 6 14 2 12 2 15 S 24 0 0

OFF HR AVG BUS 4 0 4 0 4 28 0 28 1 28 5 0 4 0 4 28 1 28 1 29 E 33 0 0

                     W 18 0 0

 TOTAL 371 89 217 58 364 660 64 526 89 679 322 76 175 62 313 733 58 582 89 729  99 0 0

07:30–09:30 CAR 1218 276 833 156 1265 1129 138 839 140 1117 845 134 507 107 748 1881 198 1498 247 1943 N 42 0 0

TRUCK 11 5 4 3 12 19 1 15 2 18 7 1 2 1 4 32 3 26 6 35 S 59 0 0

2 HR AM BUS 19 1 17 2 20 58 0 55 4 59 23 1 17 1 19 61 2 59 2 63 E 77 0 0

                     W 31 0 0

 TOTAL 1248 282 854 161 1297 1206 139 909 146 1194 875 136 526 109 771 1974 203 1583 255 2041  209 0 0

16:00–18:00 CAR 1261 235 816 151 1202 2083 223 1680 335 2238 1384 252 892 165 1309 1630 157 1230 222 1609 N 62 0 0

TRUCK 12 0 2 3 5 17 1 13 1 15 8 1 3 3 7 24 4 21 9 34 S 65 0 0

2 HR PM BUS 13 2 11 1 14 63 1 62 0 63 15 0 14 0 14 70 1 68 1 70 E 59 0 0

                     W 48 0 0

 TOTAL 1286 237 829 155 1221 2163 225 1755 336 2316 1407 253 909 168 1330 1724 162 1319 232 1713  234 0 0

07:30–18:00 CAR 3919 864 2491 532 3887 5673 612 4455 827 5894 3480 686 2075 509 3270 6272 578 4899 816 6293 N 205 0 0

TRUCK 49 6 19 10 35 103 8 87 3 98 30 6 14 13 33 112 13 93 22 128 S 219 0 0

8 HR SUM BUS 49 4 42 4 50 233 1 227 6 234 58 2 46 2 50 244 6 238 6 250 E 266 0 0

                     W 150 0 0

 TOTAL 4017 874 2552 546 3972 6009 621 4769 836 6226 3568 694 2135 524 3353 6628 597 5230 844 6671  840 0 0

Traffic Safety Unit

TMC Summary Report

Page 1 of 1 Generated at: Mar 11, 2020, 12:43 PM



Study Category
Turning Movement Count

Date
3/21/2016 (Mon)

Location
DOLLY VARDEN BLVD AT ELLESMERE RD (PX 1799)

Station Code
0013446304

Artery Code
6182

Notes
None

Time Period Vehicle Type NORTHBOUND EASTBOUND SOUTHBOUND WESTBOUND   

Exits Left Thru Right Total Exits Left Thru Right Total Exits Left Thru Right Total Exits Left Thru Right Total Peds Bike Other

08:00–09:00 CAR 39 63 8 35 106 541 24 501 34 559 68 5 3 20 28 1161 31 1078 7 1116 N 5 0 0

TRUCK 0 1 0 1 2 15 0 14 1 15 1 0 0 2 2 26 0 23 0 23 S 12 0 0

AM PEAK BUS 0 0 0 1 1 33 0 32 1 33 1 0 0 0 0 32 0 32 0 32 E 8 0 0

                     W 39 0 0

 TOTAL 39 64 8 37 109 589 24 547 36 607 70 5 3 22 30 1219 31 1133 7 1171  64 0 0

16:45–17:45 CAR 62 37 9 28 74 1171 40 1106 49 1195 96 37 9 38 84 803 38 728 13 779 N 20 0 0

TRUCK 1 1 0 0 1 11 1 10 0 11 0 1 0 0 1 5 0 4 0 4 S 18 0 0

PM PEAK BUS 0 0 0 0 0 29 0 29 0 29 0 0 0 0 0 36 0 36 0 36 E 10 0 0

                     W 26 2 0

 TOTAL 63 38 9 28 75 1211 41 1145 49 1235 96 38 9 38 85 844 38 768 13 819  74 2 0

10:00–15:00 CAR 59 32 8 28 68 628 36 572 25 633 54 28 6 37 70 718 23 649 16 687 N 26 0 0

TRUCK 2 1 0 1 2 18 0 17 2 19 3 1 0 2 3 22 1 19 1 22 S 10 0 0

OFF HR AVG BUS 0 0 0 0 0 24 0 24 0 24 0 0 0 0 0 25 0 25 0 25 E 10 0 0

                     W 24 0 0

 TOTAL 61 33 8 29 70 671 36 613 27 676 57 28 6 39 73 764 24 693 17 734  69 0 0

07:30–09:30 CAR 79 95 13 48 156 951 55 891 57 1003 118 12 7 39 58 2084 54 1950 11 2015 N 8 0 0

TRUCK 0 2 0 2 4 24 0 22 1 23 2 0 0 4 4 50 1 44 0 45 S 17 0 0

2 HR AM BUS 0 0 0 1 1 62 0 61 1 62 2 0 0 0 0 60 1 60 0 61 E 16 0 0

                     W 57 0 0

 TOTAL 79 97 13 51 161 1037 55 974 59 1088 122 12 7 43 62 2194 56 2054 11 2121  98 0 0

16:00–18:00 CAR 129 68 18 56 142 2179 88 2037 76 2201 152 86 13 72 171 1551 63 1411 23 1497 N 43 2 0

TRUCK 2 3 0 2 5 21 1 18 0 19 1 1 1 1 3 22 0 18 1 19 S 36 0 0

2 HR PM BUS 0 0 0 0 0 64 0 64 0 64 0 0 0 0 0 64 0 64 0 64 E 30 0 0

                     W 50 2 0

 TOTAL 131 71 18 58 147 2264 89 2119 76 2284 153 87 14 73 174 1637 63 1493 24 1580  159 4 0

07:30–18:00 CAR 445 290 63 217 570 5642 286 5217 232 5735 484 208 45 257 510 6505 207 5958 96 6261 N 155 2 0

TRUCK 8 8 0 7 15 118 2 107 7 116 14 4 1 14 19 160 6 138 6 150 S 92 0 0

8 HR SUM BUS 0 0 0 2 2 223 0 221 2 223 3 0 0 0 0 223 1 223 0 224 E 86 0 0

                     W 201 2 0

 TOTAL 453 298 63 226 587 5983 288 5545 241 6074 501 212 46 271 529 6888 214 6319 102 6635  534 4 0

Traffic Safety Unit

TMC Summary Report

Page 1 of 1 Generated at: Mar 11, 2020, 12:44 PM



Ellesmere Road & Markham Road

Morning Peak Diagram Specified Period

From:

To:

7:30:00

10:30:00

One Hour Peak

From:

To:

7:30:00

8:30:00

Municipality:

Site #:

Intersection:

TFR File #:

Count date:

Scarborough

0000005702

Markham Road & Ellesmere Road

1

1-Oct-2019

Weather conditions:

Clear/Cloudy/Rain

Person(s) who counted:

** Signalized Intersection ** Major Road: Markham Road runs N/S

North Leg Total:

North Entering:

North Peds:

Peds Cross:

2420

1181

172

Heavys

Trucks

Cars

Totals

0

6

240

246

14

23

729

766

0

3

166

169

14

32

1135

Heavys

Trucks

Cars

Totals

20

34

1185

1239

Heavys Trucks Cars Totals

27 24 1198 1249

Heavys Trucks Cars Totals

4 9 135 148

21 11 318 350

0 8 42 50

25 28 495

Peds Cross:

West Peds:

West Entering:

West Leg Total:

229

548

1797

Markham Road

Ellesmere Road

W

N

E

S

Ellesmere Road

Markham Road

East Leg Total:

East Entering:

East Peds:

Peds Cross:

1754

1210

332

Cars Trucks Heavys Totals

247 7 0 254

837 16 26 879

74 2 1 77

1158 25 27

Cars Trucks Heavys Totals

505 18 21 544

Cars

Trucks

Heavys

Totals

845

33

15

893

Cars

Trucks

Heavys

Totals

121

2

1

124

803

18

16

837

21

4

0

25

945

24

17

Peds Cross:

South Peds:

South Entering:

South Leg Total:

245

986

1879

Comments



Ellesmere Road & Markham Road

Mid-day Peak Diagram Specified Period

From:

To:

11:30:00

13:30:00

One Hour Peak

From:

To:

12:30:00

13:30:00

Municipality:

Site #:

Intersection:

TFR File #:

Count date:

Scarborough

0000005702

Markham Road & Ellesmere Road

1

1-Oct-2019

Weather conditions:

Clear/Cloudy/Rain

Person(s) who counted:

** Signalized Intersection ** Major Road: Markham Road runs N/S

North Leg Total:

North Entering:

North Peds:

Peds Cross:

2807

1422

226

Heavys

Trucks

Cars

Totals

1

12

258

271

13

25

884

922

0

8

221

229

14

45

1363

Heavys

Trucks

Cars

Totals

17

44

1324

1385

Heavys Trucks Cars Totals

23 27 875 925

Heavys Trucks Cars Totals

1 6 198 205

22 16 494 532

2 3 104 109

25 25 796

Peds Cross:

West Peds:

West Entering:

West Leg Total:

250

846

1771

Markham Road

Ellesmere Road

W

N

E

S

Ellesmere Road

Markham Road

East Leg Total:

East Entering:

East Peds:

Peds Cross:

1680

849

283

Cars Trucks Heavys Totals

247 8 0 255

493 9 22 524

68 2 0 70

808 19 22

Cars Trucks Heavys Totals

783 26 22 831

Cars

Trucks

Heavys

Totals

1056

30

15

1101

Cars

Trucks

Heavys

Totals

124

6

0

130

879

30

16

925

68

2

0

70

1071

38

16

Peds Cross:

South Peds:

South Entering:

South Leg Total:

249

1125

2226

Comments



Ellesmere Road & Markham Road

Afternoon Peak Diagram Specified Period

From:

To:

16:00:00

19:00:00

One Hour Peak

From:

To:

16:00:00

17:00:00

Municipality:

Site #:

Intersection:

TFR File #:

Count date:

Scarborough

0000005702

Markham Road & Ellesmere Road

1

1-Oct-2019

Weather conditions:

Clear/Cloudy/Rain

Person(s) who counted:

** Signalized Intersection ** Major Road: Markham Road runs N/S

North Leg Total:

North Entering:

North Peds:

Peds Cross:

2739

1371

192

Heavys

Trucks

Cars

Totals

0

4

199

203

14

17

921

952

2

2

212

216

16

23

1332

Heavys

Trucks

Cars

Totals

18

46

1304

1368

Heavys Trucks Cars Totals

23 9 897 929

Heavys Trucks Cars Totals

1 8 187 196

30 6 886 922

0 1 125 126

31 15 1198

Peds Cross:

West Peds:

West Entering:

West Leg Total:

228

1244

2173

Markham Road

Ellesmere Road

W

N

E

S

Ellesmere Road

Markham Road

East Leg Total:

East Entering:

East Peds:

Peds Cross:

2145

937

209

Cars Trucks Heavys Totals

228 9 0 237

587 5 23 615

84 1 0 85

899 15 23

Cars Trucks Heavys Totals

1166 10 32 1208

Cars

Trucks

Heavys

Totals

1130

19

14

1163

Cars

Trucks

Heavys

Totals

111

0

0

111

889

29

17

935

68

2

0

70

1068

31

17

Peds Cross:

South Peds:

South Entering:

South Leg Total:

182

1116

2279

Comments



Ellesmere Road & Markham Road

Total Count Diagram

Municipality:

Site #:

Intersection:

TFR File #:

Count date:

Scarborough

0000005702

Markham Road & Ellesmere Road

1

1-Oct-2019

Weather conditions:

Clear/Cloudy/Rain

Person(s) who counted:

** Signalized Intersection ** Major Road: Markham Road runs N/S

North Leg Total:

North Entering:

North Peds:

Peds Cross:

18705

9279

1680

Heavys

Trucks

Cars

Totals

8

49

1705

1762

129

138

5761

6028

5

37

1447

1489

142

224

8913

Heavys

Trucks

Cars

Totals

150

256

9020

9426

Heavys Trucks Cars Totals

202 125 6777 7104

Heavys Trucks Cars Totals

13 49 1315 1377

194 59 3862 4115

6 27 672 705

213 135 5849

Peds Cross:

West Peds:

West Entering:

West Leg Total:

1896

6197

13301

Markham Road

Ellesmere Road

W

N

E

S

Ellesmere Road

Markham Road

East Leg Total:

East Entering:

East Peds:

Peds Cross:

12731

6760

2291

Cars Trucks Heavys Totals

1630 44 3 1677

4231 57 191 4479

593 10 1 604

6454 111 195

Cars Trucks Heavys Totals

5667 105 199 5971

Cars

Trucks

Heavys

Totals

7026

175

136

7337

Cars

Trucks

Heavys

Totals

841

19

3

863

6075

163

134

6372

358

9

0

367

7274

191

137

Peds Cross:

South Peds:

South Entering:

South Leg Total:

1875

7602

14939

Comments

Alena
Typewritten Text
Traffic light did not function from 17:13 to 19:00 



Ellesmere Road & Markham Road
Traffic Count Summary

Intersection: Markham Road & Ellesmere Road Count Date: 1-Oct-2019 Municipality: Scarborough

North Approach Totals South Approach Totals

East Approach Totals West Approach Totals

Includes Cars, Trucks, & Heavys Includes Cars, Trucks, & Heavys

Includes Cars, Trucks, & Heavys Includes Cars, Trucks, & Heavys

Hour Hour

Hour Hour

Ending Ending

Ending Ending

Left Left

Left Left

Thru Thru

Thru Thru

Right Right

Right Right

Grand Grand

Grand Grand

Total Total

Total Total

Total Total

Total Total

Peds Peds

Peds Peds

North/South

East/West

Total

Total

Approaches

Approaches

Calculated Values for Traffic Crossing Major Street

Hours Ending:
Crossing Values:

Totals:

Totals:

8:00:00 86 433 127 646 72 1166 8:00:00 65 441 14 520 94
9:00:00 153 575 250 978 231 1863 9:00:00 110 746 29 885 295

10:00:00 152 731 195 1078 203 2027 10:00:00 125 796 28 949 179
12:00:00 183 888 250 1321 284 2298 12:00:00 132 788 57 977 287
13:00:00 217 910 241 1368 301 2521 13:00:00 125 955 73 1153 301
16:00:00 120 439 137 696 99 1212 16:00:00 72 415 29 516 103
17:00:00 216 952 203 1371 192 2487 17:00:00 111 935 70 1116 182
18:00:00 183 604 181 968 133 1763 18:00:00 68 694 33 795 184
19:00:00 179 496 178 853 165 1544 19:00:00 55 602 34 691 250

8:00:00 42 545 143 730 134 974 8:00:00 76 146 22 244 69
9:00:00 73 573 184 830 420 1446 9:00:00 135 408 73 616 285

10:00:00 67 572 165 804 228 1395 10:00:00 143 364 84 591 228
12:00:00 86 513 250 849 339 1497 12:00:00 181 384 83 648 286
13:00:00 81 527 258 866 335 1691 13:00:00 197 511 117 825 307
16:00:00 35 262 128 425 123 870 16:00:00 104 292 49 445 111
17:00:00 85 615 237 937 209 2181 17:00:00 196 922 126 1244 228
18:00:00 68 456 148 672 265 1545 18:00:00 192 599 82 873 165
19:00:00 67 416 164 647 238 1358 19:00:00 153 489 69 711 217

8:00 9:00 10:00 12:00 13:00 17:00 18:00 19:00
829 1307 1164 1351 1407 1577 1176 1124

1489 6028 1762 9279 1680 16881 863 6372 367 7602 1875

604 4479 1677 6760 2291 12957 1377 4115 705 6197 1896



City of Toronto - Traffic Safety Unit

Turning Movement Count Summary Report

Routine Hours

Survey Date:

Survey Type:

NORTHBOUND

Left    Thru    RightExits

Vehicle

Type

Time

Period

EASTBOUND

Left    Thru    Right

SOUTHBOUND

Left    Thru    Right

WESTBOUND

Left    Thru    RightTotal    Exits Total    Exits Total    Exits Total         Peds    Bike    Other

DORMINGTON DR AT ELLESMERE RD & GANDER DR (PX 931)
2016-Feb-10 (Wednesday)

S

E

W

NCAR

TRK

BUS

08:00-09:00

AM PEAK

 136

 91

 88

 153

 0

 0

 0

 0

 0

 0

 0

 0

 0

 0

 28  58

 0

 1 1

 0

 86

 0

 0

 255

 0

 0

 92

 1

 0

 39

 2

 1

 37  115

 0

 2

 157

 1

 2  4

 0

 212

 17

 6

 541  1,403

 8

 33 0

 0

 113

 0

 0

 19

 14

 5

 446  1,260

 8

 31 0

 0

 28  50

 0

 0 14

 5

 587

 31

 8

 1,329

TOTAL:  28 255  59 87 160 40 92  216 117 40 113 564  19 1,444 606 28 465  1,368 50 1,299

S

E

W

NCAR

TRK

BUS

16:45-17:45

PM PEAK

 28

 12

 18

 11

 0

 0

 0

 0

 0

 0

 0

 0

 0

 0

 28  18

 0

 0 0

 0

 92

 0

 1

 91

 0

 0

 12

 0

 0

 10

 0

 0

 31  41

 0

 0

 71

 0

 0  0

 0

 69

 29

 7

 1,052  703

 3

 31 0

 1

 70

 0

 0

 20

 29

 7

 1,003  634

 3

 31 0

 0

 62  9

 0

 0 29

 8

 1,135

 31

 3

 663

TOTAL:  28 92  18 92 71 31 12  69 41 10 71 1,088  20 737 1,172 62 1,039  697 9 668

S

E

W

NCAR

TRK

BUS

OFF HR
AVG

 13

 7

 9

 15

 0

 0

 0

 0

 0

 0

 0

 0

 0

 0

 21  12

 0

 0 0

 0

 38

 0

 2

 62

 0

 0

 12

 0

 0

 7

 0

 0

 14  41

 1

 0

 47

 0

 0  0

 1

 60

 25

 7

 553  700

 10

 26 0

 2

 39

 0

 0

 10

 25

 7

 527  638

 9

 26 0

 0

 21  11

 0

 0 25

 9

 587

 26

 9

 659

TOTAL:  21 64  12 38 47 14 12  61 42 7 41 585  10 736 621 21 559  694 11 673

S

E

W

NCAR

TRK

BUS

07:30-09:30

2 HR AM

 163

 99

 114

 174

 0

 0

 0

 0

 0

 0

 0

 0

 0

 0

 50  65

 1

 1 2

 0

 166

 3

 2

 320

 0

 0

 99

 1

 0

 56

 2

 1

 52  161

 0

 3

 201

 1

 2  5

 1

 282

 41

 13

 933  2,803

 29

 65 1

 0

 153

 1

 0

 59

 38

 11

 816  2,592

 29

 62 0

 0

 51  68

 2

 2 39

 11

 1,020

 65

 31

 2,719

TOTAL:  50 325  67 168 204 55 99  288 164 57 154 987  60 2,897 1,070 51 865  2,815 72 2,683

S

E

W

NCAR

TRK

BUS

16:00-18:00

2 HR PM

 46

 20

 34

 34

 0

 0

 0

 0

 0

 0

 0

 0

 0

 0

 42  33

 0

 0 1

 0

 168

 0

 1

 178

 0

 0

 27

 1

 0

 32

 1

 0

 57  97

 1

 0

 126

 0

 1  1

 1

 162

 64

 10

 2,014  1,389

 8

 62 0

 1

 130

 0

 0

 39

 63

 10

 1,924  1,250

 7

 62 0

 0

 97  21

 0

 0 63

 11

 2,151

 62

 7

 1,310

TOTAL:  42 179  33 169 127 58 27  164 98 33 131 2,088  39 1,459 2,225 97 1,997  1,379 21 1,319

S

E

W

NCAR

TRK

BUS

07:30-18:00

8 HR SUM

 262

 145

 183

 267

 0

 0

 0

 0

 0

 0

 0

 0

 0

 0

 176  145

 1

 1 3

 1

 483

 4

 9

 743

 0

 0

 174

 2

 1

 114

 3

 1

 163  423

 6

 4

 513

 1

 3  7

 8

 682

 205

 50

 5,155  6,994

 79

 230 2

 7

 438

 1

 0

 136

 201

 48

 4,847  6,395

 73

 226 0

 0

 233  131

 2

 2 203

 55

 5,518

 229

 75

 6,662

TOTAL:  176 756  147 487 517 167 174  697 433 117 447 5,410  137 7,303 5,776 233 5,096  6,966 135 6,694

Total 8 Hour Vehicle Volume:  13,956 Total 8 Hour Intersection Volume:  13,956Total 8 Hour Bicycle Volume:  0

Comment:  
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City of Toronto - Traffic Safety Unit

Turning Movement Count Summary Report

Routine Hours

Survey Date:

Survey Type:

NORTHBOUND

Left    Thru    RightExits

Vehicle

Type

Time

Period

EASTBOUND

Left    Thru    Right

SOUTHBOUND

Left    Thru    Right

WESTBOUND

Left    Thru    RightTotal    Exits Total    Exits Total    Exits Total         Peds    Bike    Other

ELLESMERE RD AT HELICON GT & SCARBOROUGH GOLF CLUB RD (PX 889)
2016-Feb-10 (Wednesday)

S

E

W

NCAR

TRK

BUS

08:00-09:00

AM PEAK

 21

 16

 14

 24

 0

 0

 0

 0

 0

 0

 0

 0

 0

 1

 227  62

 0

 0 7

 3

 479

 3

 2

 106

 2

 0

 30

 0

 0

 51

 1

 3

 173  35

 0

 0

 430

 4

 3  0

 0

 148

 31

 10

 635  1,518

 16

 29 0

 1

 8

 6

 1

 291

 30

 7

 400  1,256

 15

 29 1

 2

 137  68

 1

 1 31

 10

 545

 36

 17

 1,615

TOTAL:  228 111  62 489 437 177 32  148 35 51 9 676  298 1,563 586 140 437  1,668 70 1,300

S

E

W

NCAR

TRK

BUS

16:45-17:45

PM PEAK

 7

 17

 7

 20

 0

 0

 0

 0

 0

 0

 0

 0

 0

 0

 256  5

 0

 0 1

 6

 465

 0

 0

 37

 0

 0

 12

 0

 0

 4

 0

 0

 187  10

 0

 0

 455

 0

 0  0

 0

 19

 30

 7

 945  739

 5

 32 0

 0

 9

 1

 2

 179

 30

 7

 753  473

 5

 32 0

 4

 282  16

 0

 0 30

 11

 1,044

 33

 7

 668

TOTAL:  256 37  5 472 455 187 12  19 10 4 9 982  182 776 1,085 286 790  708 16 510

S

E

W

NCAR

TRK

BUS

OFF HR
AVG

 7

 8

 6

 13

 0

 0

 0

 0

 0

 0

 0

 0

 0

 2

 124  11

 0

 0 0

 3

 262

 0

 1

 32

 0

 0

 9

 0

 0

 8

 0

 2

 182  12

 1

 0

 315

 4

 0  0

 1

 31

 23

 8

 595  598

 13

 27 0

 1

 9

 0

 1

 118

 23

 6

 402  462

 10

 27 0

 2

 136  14

 0

 0 23

 9

 547

 27

 11

 594

TOTAL:  126 33  11 265 319 184 9  32 13 8 10 626  119 638 579 138 431  632 14 499

S

E

W

NCAR

TRK

BUS

07:30-09:30

2 HR AM

 26

 27

 18

 41

 0

 0

 0

 0

 0

 0

 0

 0

 0

 2

 361  79

 0

 0 7

 9

 839

 3

 2

 136

 2

 0

 41

 0

 0

 65

 1

 4

 365  57

 0

 0

 767

 6

 3  0

 0

 201

 62

 18

 1,106  2,855

 45

 63 0

 1

 15

 6

 3

 535

 61

 14

 662  2,437

 43

 63 1

 6

 239  80

 1

 1 62

 21

 916

 70

 47

 3,052

TOTAL:  363 141  79 855 776 370 43  201 57 65 16 1,186  544 2,963 999 246 737  3,169 82 2,543

S

E

W

NCAR

TRK

BUS

16:00-18:00

2 HR PM

 16

 27

 16

 35

 0

 0

 0

 0

 0

 0

 0

 0

 0

 2

 449  19

 0

 0 1

 8

 927

 1

 2

 76

 0

 2

 15

 0

 0

 14

 1

 0

 374  24

 0

 0

 838

 4

 1  0

 0

 57

 64

 8

 1,843  1,417

 11

 64 1

 0

 28

 1

 4

 373

 63

 8

 1,450  944

 9

 64 0

 4

 540  33

 0

 0 64

 12

 2,018

 65

 13

 1,350

TOTAL:  451 79  19 936 843 375 17  57 24 14 29 1,915  378 1,492 2,094 544 1,521  1,428 33 1,017

S

E

W

NCAR

TRK

BUS

07:30-18:00

8 HR SUM

 70

 87

 58

 126

 0

 0

 0

 1

 0

 0

 0

 0

 0

 11

 1,306  143

 1

 0 9

 28

 2,811

 4

 7

 335

 2

 3

 90

 0

 1

 109

 3

 10

 1,468  130

 2

 0

 2,864

 24

 5  0

 4

 382

 220

 56

 5,331  6,666

 106

 233 1

 3

 78

 7

 11

 1,380

 217

 45

 3,720  5,230

 93

 233 2

 16

 1,322  167

 1

 1 220

 64

 5,120

 241

 105

 6,777

TOTAL:  1,317 346  144 2,848 2,893 1,481 95  386 132 110 82 5,607  1,398 7,005 5,404 1,340 3,982  7,123 169 5,556

Total 8 Hour Vehicle Volume:  15,806 Total 8 Hour Intersection Volume:  15,807Total 8 Hour Bicycle Volume:  1

Comment:  
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Ellesmere Road & Orton Park Road /Military Trail

Morning Peak Diagram Specified Period

From:

To:

7:30:00

10:30:00

One Hour Peak

From:

To:

7:30:00

8:30:00

Municipality:

Site #:

Intersection:

TFR File #:

Count date:

Scarborough

0000005703

Ellesmere Road & Orton Park Road

1

1-Oct-2019

Weather conditions:

Clear/Cloudy/Rain

Person(s) who counted:

** Signalized Intersection ** Major Road: Ellesmere Road runs W/E

North Leg Total:

North Entering:

North Peds:

Peds Cross:

46

37

1

Heavys

Trucks

Cars

Totals

0

1

22

23

1

3

10

14

0

0

0

0

1

4

32

Heavys

Trucks

Cars

Totals

0

1

8

9

Heavys Trucks Cars Totals

24 29 1481 1534

Heavys Trucks Cars Totals

0 1 1 2

25 18 382 425

2 2 50 54

27 21 433

Peds Cross:

West Peds:

West Entering:

West Leg Total:

15

481

2015

Military Trail

Ellesmere Road

W

N

E

S

Ellesmere Road

Orton Park Road

East Leg Total:

East Entering:

East Peds:

Peds Cross:

2144

1548

50

Cars Trucks Heavys Totals

0 0 0 0

1308 26 24 1358

183 5 2 190

1491 31 26

Cars Trucks Heavys Totals

545 24 27 596

Cars

Trucks

Heavys

Totals

243

10

5

258

Cars

Trucks

Heavys

Totals

151

2

0

153

7

0

0

7

163

6

2

171

321

8

2

Peds Cross:

South Peds:

South Entering:

South Leg Total:

0

331

589

Comments



Ellesmere Road & Orton Park Road /Military Trail

Mid-day Peak Diagram Specified Period

From:

To:

11:30:00

13:30:00

One Hour Peak

From:

To:

12:15:00

13:15:00

Municipality:

Site #:

Intersection:

TFR File #:

Count date:

Scarborough

0000005703

Ellesmere Road & Orton Park Road

1

1-Oct-2019

Weather conditions:

Clear/Cloudy/Rain

Person(s) who counted:

** Signalized Intersection ** Major Road: Ellesmere Road runs W/E

North Leg Total:

North Entering:

North Peds:

Peds Cross:

197

104

0

Heavys

Trucks

Cars

Totals

0

1

60

61

0

1

39

40

0

0

3

3

0

2

102

Heavys

Trucks

Cars

Totals

0

1

92

93

Heavys Trucks Cars Totals

30 23 729 782

Heavys Trucks Cars Totals

0 1 54 55

22 20 475 517

0 1 52 53

22 22 581

Peds Cross:

West Peds:

West Entering:

West Leg Total:

3

625

1407

Military Trail

Ellesmere Road

W

N

E

S

Ellesmere Road

Orton Park Road

East Leg Total:

East Entering:

East Peds:

Peds Cross:

1311

699

15

Cars Trucks Heavys Totals

1 0 0 1

559 19 29 607

91 0 0 91

651 19 29

Cars Trucks Heavys Totals

569 21 22 612

Cars

Trucks

Heavys

Totals

182

2

0

184

Cars

Trucks

Heavys

Totals

110

3

1

114

37

0

0

37

91

1

0

92

238

4

1

Peds Cross:

South Peds:

South Entering:

South Leg Total:

0

243

427

Comments



Ellesmere Road & Orton Park Road /Military Trail

Afternoon Peak Diagram Specified Period

From:

To:

16:00:00

19:00:00

One Hour Peak

From:

To:

16:15:00

17:15:00

Municipality:

Site #:

Intersection:

TFR File #:

Count date:

Scarborough

0000005703

Ellesmere Road & Orton Park Road

1

1-Oct-2019

Weather conditions:

Clear/Cloudy/Rain

Person(s) who counted:

** Signalized Intersection ** Major Road: Ellesmere Road runs W/E

North Leg Total:

North Entering:

North Peds:

Peds Cross:

163

26

1

Heavys

Trucks

Cars

Totals

0

1

19

20

0

0

5

5

0

0

1

1

0

1

25

Heavys

Trucks

Cars

Totals

0

5

132

137

Heavys Trucks Cars Totals

34 13 849 896

Heavys Trucks Cars Totals

0 3 70 73

33 8 816 857

0 2 81 83

33 13 967

Peds Cross:

West Peds:

West Entering:

West Leg Total:

5

1013

1909

Military Trail

Ellesmere Road

W

N

E

S

Ellesmere Road

Orton Park Road

East Leg Total:

East Entering:

East Peds:

Peds Cross:

2020

986

10

Cars Trucks Heavys Totals

7 0 0 7

735 10 33 778

199 2 0 201

941 12 33

Cars Trucks Heavys Totals

989 12 33 1034

Cars

Trucks

Heavys

Totals

285

4

0

289

Cars

Trucks

Heavys

Totals

95

2

1

98

55

2

0

57

172

4

0

176

322

8

1

Peds Cross:

South Peds:

South Entering:

South Leg Total:

0

331

620

Comments



Ellesmere Road & Orton Park Road /Military Trail

Total Count Diagram

Municipality:

Site #:

Intersection:

TFR File #:

Count date:

Scarborough

0000005703

Ellesmere Road & Orton Park Road

1

1-Oct-2019

Weather conditions:

Clear/Cloudy/Rain

Person(s) who counted:

** Signalized Intersection ** Major Road: Ellesmere Road runs W/E

North Leg Total:

North Entering:

North Peds:

Peds Cross:

1468

692

2

Heavys

Trucks

Cars

Totals

0

6

386

392

4

10

281

295

0

0

5

5

4

16

672

Heavys

Trucks

Cars

Totals

1

15

760

776

Heavys Trucks Cars Totals

200 128 6863 7191

Heavys Trucks Cars Totals

0 6 408 414

205 93 4379 4677

2 18 549 569

207 117 5336

Peds Cross:

West Peds:

West Entering:

West Leg Total:

52

5660

12851

Military Trail

Ellesmere Road

W

N

E

S

Ellesmere Road

Orton Park Road

East Leg Total:

East Entering:

East Peds:

Peds Cross:

12963

7207

153

Cars Trucks Heavys Totals

39 0 0 39

5668 109 198 5975

1175 12 6 1193

6882 121 204

Cars Trucks Heavys Totals

5425 121 210 5756

Cars

Trucks

Heavys

Totals

2005

40

12

2057

Cars

Trucks

Heavys

Totals

809

13

2

824

313

9

1

323

1041

28

5

1074

2163

50

8

Peds Cross:

South Peds:

South Entering:

South Leg Total:

1

2221

4278

Comments



Ellesmere Road & Orton Park Road /Military Trail
Traffic Count Summary

Intersection: Ellesmere Road & Orton Park RoadCount Date: 1-Oct-2019 Municipality: Scarborough

North Approach Totals South Approach Totals

East Approach Totals West Approach Totals

Includes Cars, Trucks, & Heavys Includes Cars, Trucks, & Heavys

Includes Cars, Trucks, & Heavys Includes Cars, Trucks, & Heavys

Hour Hour

Hour Hour

Ending Ending

Ending Ending

Left Left

Left Left

Thru Thru

Thru Thru

Right Right

Right Right

Grand Grand

Grand Grand

Total Total

Total Total

Total Total

Total Total

Peds Peds

Peds Peds

North/South

East/West

Total

Total

Approaches

Approaches

Calculated Values for Traffic Crossing Major Street

Hours Ending:
Crossing Values:

Totals:

Totals:

8:00:00 0 3 8 11 1 144 8:00:00 70 2 61 133 0
9:00:00 0 39 27 66 0 433 9:00:00 130 11 226 367 0

10:00:00 0 86 68 154 0 384 10:00:00 71 42 117 230 0
12:00:00 0 31 69 100 0 321 12:00:00 95 41 85 221 0
13:00:00 3 31 67 101 0 345 13:00:00 111 38 95 244 0
16:00:00 1 28 23 52 0 165 16:00:00 51 15 47 113 0
17:00:00 1 9 21 31 1 370 17:00:00 101 66 172 339 0
18:00:00 0 12 21 33 0 334 18:00:00 103 51 147 301 0
19:00:00 0 56 88 144 0 417 19:00:00 92 57 124 273 1

8:00:00 80 725 0 805 24 1013 8:00:00 0 184 24 208 3
9:00:00 248 996 12 1256 39 1899 9:00:00 2 548 93 643 21

10:00:00 132 640 13 785 20 1368 10:00:00 33 479 71 583 4
12:00:00 78 603 1 682 19 1218 12:00:00 42 443 51 536 3
13:00:00 95 593 2 690 14 1321 13:00:00 59 515 57 631 1
16:00:00 40 293 1 334 6 656 16:00:00 26 265 31 322 3
17:00:00 192 759 6 957 11 1947 17:00:00 67 832 91 990 6
18:00:00 187 742 1 930 10 1845 18:00:00 106 732 77 915 7
19:00:00 141 624 3 768 10 1600 19:00:00 79 679 74 832 4

8:00 9:00 10:00 12:00 13:00 17:00 18:00 19:00
100 229 181 158 167 185 171 163

5 295 392 692 2 2913 824 323 1074 2221 1

1193 5975 39 7207 153 12867 414 4677 569 5660 52



City of Toronto - Traffic Safety Unit

Turning Movement Count Summary Report

Routine Hours

Survey Date:

Survey Type:

NORTHBOUND

Left    Thru    RightExits

Vehicle

Type

Time

Period

EASTBOUND

Left    Thru    Right

SOUTHBOUND

Left    Thru    Right

WESTBOUND

Left    Thru    RightTotal    Exits Total    Exits Total    Exits Total         Peds    Bike    Other

ELLESMERE RD AT NEILSON RD (PX 901)
2016-Feb-10 (Wednesday)

S

E

W

NCAR

TRK

BUS

07:45-08:45

AM PEAK

 97

 23

 91

 97

 0

 0

 0

 1

 0

 0

 0

 0

 0

 1

 54  57

 3

 1 5

 3

 530

 11

 14

 410

 6

 2

 100

 0

 2

 260

 0

 0

 28  398

 11

 11

 182

 3

 6  12

 16

 715

 21

 11

 317  1,443

 23

 29 3

 6

 262

 0

 1

 169

 20

 8

 232  991

 11

 18 5

 0

 101  48

 6

 2 28

 14

 595

 20

 18

 1,208

TOTAL:  55 435  61 538 191 28 108  743 420 262 271 349  170 1,495 637 106 260  1,246 56 1,020

S

E

W

NCAR

TRK

BUS

16:00-17:00

PM PEAK

 90

 59

 123

 127

 0

 0

 0

 0

 0

 0

 0

 0

 8

 1

 94  84

 2

 0 8

 6

 215

 10

 7

 571

 0

 2

 244

 8

 3

 105

 0

 0

 99  251

 3

 1

 437

 3

 8  9

 8

 440

 23

 9

 738  739

 8

 31 9

 1

 273

 0

 2

 60

 23

 7

 555  394

 4

 22 0

 1

 50  54

 4

 1 32

 9

 878

 23

 10

 508

TOTAL:  103 588  86 229 448 99 246  457 255 116 283 770  62 778 919 51 585  541 59 420

S

E

W

NCAR

TRK

BUS

OFF HR
AVG

 89

 62

 166

 112

 0

 0

 0

 0

 0

 0

 0

 0

 6

 3

 82  44

 2

 0 13

 8

 344

 7

 6

 385

 6

 3

 184

 7

 3

 181

 1

 2

 71  138

 4

 0

 337

 8

 13  7

 9

 363

 20

 7

 386  516

 13

 25 1

 1

 155

 0

 2

 85

 19

 3

 271  296

 6

 19 6

 3

 78  46

 2

 0 26

 7

 504

 19

 10

 427

TOTAL:  91 398  46 365 358 74 193  379 142 191 157 413  87 554 537 87 293  456 48 321

S

E

W

NCAR

TRK

BUS

07:30-09:30

2 HR AM

 172

 63

 217

 199

 0

 0

 0

 1

 0

 0

 0

 0

 1

 2

 105  88

 3

 1 11

 7

 1,002

 22

 27

 735

 11

 5

 192

 1

 4

 485

 0

 2

 65  716

 24

 18

 362

 9

 12  20

 31

 1,289

 46

 21

 586  2,660

 58

 64 7

 14

 444

 0

 2

 342

 45

 16

 433  1,839

 32

 45 10

 1

 175  99

 8

 4 62

 31

 1,052

 49

 42

 2,280

TOTAL:  108 784  92 1,020 383 67 208  1,340 758 490 465 653  344 2,782 1,145 186 494  2,371 111 1,916

S

E

W

NCAR

TRK

BUS

16:00-18:00

2 HR PM

 175

 120

 247

 179

 0

 0

 0

 0

 0

 0

 0

 0

 17

 1

 154  160

 2

 0 17

 7

 384

 16

 11

 1,021

 0

 5

 409

 17

 4

 203

 0

 3

 162  530

 5

 1

 725

 9

 17  18

 11

 893

 39

 16

 1,428  1,429

 12

 63 15

 2

 511

 0

 2

 85

 39

 11

 1,106  745

 6

 45 0

 1

 96  101

 4

 1 54

 14

 1,713

 46

 12

 931

TOTAL:  172 1,048  162 408 751 165 414  922 536 224 528 1,483  87 1,504 1,781 97 1,156  989 106 796

S

E

W

NCAR

TRK

BUS

07:30-18:00

8 HR SUM

 702

 431

 1,127

 824

 0

 0

 0

 1

 0

 0

 0

 0

 41

 14

 588  423

 11

 2 79

 42

 2,759

 64

 60

 3,298

 35

 20

 1,338

 44

 18

 1,410

 4

 14

 511  1,799

 43

 19

 2,437

 48

 80  65

 72

 3,632

 164

 65

 3,555  6,154

 118

 225 24

 20

 1,576

 1

 11

 766

 158

 40

 2,621  3,767

 61

 165 34

 13

 583  384

 20

 5 216

 73

 4,780

 171

 92

 4,917

TOTAL:  643 3,422  436 2,880 2,565 529 1,393  3,769 1,861 1,472 1,620 3,784  778 6,497 5,069 630 2,819  5,180 409 3,993

Total 8 Hour Vehicle Volume:  16,583 Total 8 Hour Intersection Volume:  16,584Total 8 Hour Bicycle Volume:  1

Comment:  
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City of Toronto - Traffic Safety Unit

Turning Movement Count Summary Report

Pedestrian Hours

Survey Date:

Survey Type:

NORTHBOUND

Left    Thru    RightExits

Vehicle

Type

Time

Period

EASTBOUND

Left    Thru    Right

SOUTHBOUND

Left    Thru    Right

WESTBOUND

Left    Thru    RightTotal    Exits Total    Exits Total    Exits Total         Peds    Bike    Other

ELLESMERE RD AT MORNINGSIDE AVE (PX 719)
2018-Oct-31 (Wednesday)

S

E

W

NCAR

TRK

BUS

08:30-09:30

AM PEAK

 318

 90

 190

 263

 0

 1

 0

 0

 0

 0

 0

 0

 0

 0

 149  17

 0

 6 22

 12

 732

 11

 14

 670

 11

 14

 553

 20

 9

 529

 10

 0

 36  157

 0

 0

 738

 14

 21  26

 9

 703

 36

 2

 218  1,206

 2

 21 0

 0

 81

 2

 1

 124

 20

 2

 165  900

 2

 21 0

 2

 79  36

 0

 0 20

 4

 325

 23

 3

 1,060

TOTAL:  149 695  23 766 773 46 578  738 157 558 81 256  127 1,229 349 81 187  1,086 36 923

S

E

W

NCAR

TRK

BUS

17:00-18:00

PM PEAK

 271

 88

 147

 294

 0

 0

 0

 0

 0

 0

 0

 0

 1

 0

 121  22

 0

 5 25

 7

 955

 10

 10

 759

 10

 10

 560

 23

 7

 750

 13

 6

 84  79

 1

 0

 765

 16

 24  28

 8

 851

 41

 7

 651  491

 1

 25 0

 0

 178

 1

 0

 50

 23

 1

 545  291

 0

 24 1

 0

 155  21

 0

 0 24

 1

 878

 25

 0

 362

TOTAL:  122 779  27 987 805 103 580  887 80 780 178 699  51 517 903 156 569  387 21 315

S

E

W

NCAR

TRK

BUS

OFF HR
AVG

 255

 41

 115

 159

 1

 1

 0

 0

 0

 0

 0

 0

 0

 3

 110  26

 1

 6 19

 23

 614

 8

 25

 611

 7

 24

 473

 19

 21

 464

 9

 1

 45  114

 3

 0

 628

 28

 16  25

 25

 604

 33

 4

 309  531

 8

 17 1

 1

 114

 0

 0

 42

 18

 2

 238  307

 2

 17 0

 2

 108  24

 0

 0 19

 5

 460

 17

 2

 373

TOTAL:  113 644  33 656 672 55 504  654 117 504 116 346  42 556 484 110 258  392 24 326

S

E

W

NCAR

TRK

BUS

07:30-09:30

2 HR AM

 386

 108

 252

 313

 0

 1

 1

 0

 0

 0

 0

 0

 0

 0

 280  25

 1

 13 39

 30

 1,304

 21

 20

 1,173

 21

 19

 990

 36

 26

 902

 19

 1

 57  335

 5

 0

 1,327

 20

 40  49

 32

 1,262

 69

 5

 340  2,455

 11

 40 0

 1

 133

 2

 1

 280

 37

 3

 258  1,840

 6

 40 1

 3

 122  50

 0

 0 38

 7

 513

 42

 7

 2,170

TOTAL:  280 1,214  39 1,373 1,387 77 1,030  1,343 340 964 134 414  283 2,506 558 126 298  2,219 50 1,886

S

E

W

NCAR

TRK

BUS

16:00-18:00

2 HR PM

 540

 179

 328

 552

 0

 0

 0

 0

 0

 0

 0

 0

 1

 1

 267  45

 0

 12 46

 16

 1,862

 26

 27

 1,559

 25

 23

 1,170

 43

 14

 1,433

 23

 8

 184  171

 1

 0

 1,621

 32

 49  55

 15

 1,649

 75

 10

 1,252  1,014

 5

 45 1

 4

 351

 1

 0

 114

 40

 2

 1,023  576

 3

 44 2

 2

 315  38

 0

 0 43

 8

 1,689

 45

 3

 728

TOTAL:  269 1,612  57 1,924 1,702 215 1,218  1,719 172 1,490 356 1,337  115 1,064 1,740 319 1,065  776 38 623

S

E

W

NCAR

TRK

BUS

07:30-18:00

8 HR SUM

 2,004

 463

 1,086

 1,559

 2

 3

 2

 0

 0

 0

 0

 0

 1

 11

 1,018  178

 4

 52 162

 141

 5,824

 78

 160

 5,352

 74

 148

 4,196

 156

 129

 4,344

 82

 13

 437  984

 16

 0

 5,651

 172

 157  208

 149

 5,506

 287

 31

 2,938  5,708

 42

 156 4

 12

 968

 3

 1

 579

 153

 14

 2,323  3,706

 15

 155 3

 11

 901  188

 0

 0 160

 37

 4,192

 158

 16

 4,473

TOTAL:  1,030 5,590  234 6,127 5,980 532 4,418  5,863 1,000 4,629 984 3,256  583 5,906 4,389 915 2,490  4,647 188 3,876

Total 8 Hour Vehicle Volume:  20,879 Total 8 Hour Intersection Volume:  20,886Total 8 Hour Bicycle Volume:  7

Comment:  
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Study Category
Turning Movement Count

Date
10/25/2018 (Thu)

Location
ELLESMERE RD AT MILITARY TRL E (PX 1195)

Station Code
0013444869

Artery Code
7320

Notes
None

Time Period Vehicle Type NORTHBOUND EASTBOUND SOUTHBOUND WESTBOUND   

Exits Left Thru Right Total Exits Left Thru Right Total Exits Left Thru Right Total Exits Left Thru Right Total Peds Bike Other

08:15–09:15 CAR 586 151 403 23 577 349 25 254 114 393 464 72 310 34 416 699 40 514 158 712 N 331 0 0

TRUCK 4 0 3 1 4 4 0 2 1 3 6 1 4 0 5 9 1 9 1 11 S 257 6 0

AM PEAK BUS 30 9 17 0 26 18 2 16 18 36 23 2 5 0 7 15 0 6 11 17 E 245 1 0

                     W 498 0 0

 TOTAL 620 160 423 24 607 371 27 272 133 432 493 75 319 34 428 723 41 529 170 740  1331 7 0

16:30–17:30 CAR 416 109 283 55 447 735 21 542 166 729 505 138 300 39 477 417 39 269 112 420 N 297 1 0

TRUCK 1 0 0 0 0 3 0 3 0 3 1 0 0 0 0 1 1 1 1 3 S 276 0 0

PM PEAK BUS 23 16 13 0 29 13 3 13 22 38 24 0 2 0 2 23 0 7 7 14 E 220 0 0

                     W 1018 1 0

 TOTAL 440 125 296 55 476 751 24 558 188 770 530 138 302 39 479 441 40 277 120 437  1811 2 0

10:00–15:45 CAR 405 88 267 37 391 414 23 274 99 396 388 103 259 28 390 373 30 257 115 402 N 249 0 0

TRUCK 4 2 4 0 6 5 0 3 2 5 5 2 3 0 4 6 0 4 1 5 S 219 1 0

OFF HR AVG BUS 22 14 12 0 25 13 1 13 21 35 25 0 4 0 4 18 0 5 9 14 E 193 1 0

                     W 957 0 0

 TOTAL 431 103 282 37 422 432 23 290 122 435 417 105 265 29 398 397 31 266 125 422  1618 2 0

07:30–09:30 CAR 1046 335 652 32 1019 594 42 413 169 624 695 149 473 56 678 1549 53 1158 352 1563 N 491 0 0

TRUCK 8 0 7 1 8 7 0 5 3 8 13 1 8 0 9 9 2 9 1 12 S 345 6 0

2 HR AM BUS 55 24 32 0 56 35 3 33 36 72 45 2 9 0 11 39 0 15 20 35 E 319 1 0

                     W 717 0 0

 TOTAL 1109 359 691 33 1083 636 45 451 208 704 753 152 490 56 698 1597 55 1182 373 1610  1872 7 0

16:00–18:00 CAR 817 201 549 91 841 1389 44 1037 292 1373 945 261 591 84 936 828 62 543 224 829 N 505 1 0

TRUCK 8 1 5 0 6 5 0 5 0 5 2 0 0 0 0 3 2 2 3 7 S 468 1 0

2 HR PM BUS 47 32 25 0 57 31 5 31 45 81 51 0 6 0 6 45 0 13 17 30 E 392 0 0

                     W 1715 1 0

 TOTAL 872 234 579 91 904 1425 49 1073 337 1459 998 261 597 84 942 876 64 558 244 866  3080 3 0

07:30–18:00 CAR 3482 887 2269 269 3425 3637 176 2547 857 3580 3191 821 2099 253 3173 3869 235 2729 1037 4001 N 1991 2 0

TRUCK 33 8 26 2 36 31 0 21 10 31 33 8 18 0 26 36 5 28 7 40 S 1689 10 0

8 HR SUM BUS 188 110 103 0 213 119 11 116 165 292 196 3 30 1 34 157 1 46 74 121 E 1483 5 0

                     W 6261 2 0

 TOTAL 3703 1005 2398 271 3674 3787 187 2684 1032 3903 3420 832 2147 254 3233 4062 241 2803 1118 4162  11424 19 0

Traffic Safety Unit

TMC Summary Report

Page 1 of 1 Generated at: Mar 11, 2020, 12:45 PM



Study Category
Turning Movement Count

Date
2/10/2016 (Wed)

Location
CONLINS RD AT ELLESMERE RD (PX 1569)

Station Code
0013444687

Artery Code
5066

Notes
None

Time Period Vehicle Type NORTHBOUND EASTBOUND SOUTHBOUND WESTBOUND   

Exits Left Thru Right Total Exits Left Thru Right Total Exits Left Thru Right Total Exits Left Thru Right Total Peds Bike Other

07:45–08:45 CAR 264 8 66 9 83 188 86 149 6 241 41 30 26 189 245 1094 9 897 112 1018 N 12 0 0

TRUCK 0 0 0 0 0 1 0 1 0 1 0 0 0 2 2 8 0 6 0 6 S 15 0 0

AM PEAK BUS 6 0 1 1 2 21 4 18 0 22 0 2 0 0 2 20 0 20 1 21 E 8 1 0

                     W 11 0 0

 TOTAL 270 8 67 10 85 210 90 168 6 264 41 32 26 191 249 1122 9 923 113 1045  46 1 0

16:45–17:45 CAR 236 16 45 28 89 583 146 483 9 638 98 72 72 88 232 310 17 206 45 268 N 12 0 0

TRUCK 2 0 0 0 0 1 2 1 0 3 0 0 0 0 0 1 0 1 0 1 S 31 0 0

PM PEAK BUS 3 0 0 0 0 16 3 16 0 19 0 0 0 0 0 21 0 21 0 21 E 11 0 0

                     W 10 0 0

 TOTAL 241 16 45 28 89 600 151 500 9 660 98 72 72 88 232 332 17 228 45 290  64 0 0

10:00–15:00 CAR 126 8 22 9 40 228 67 180 8 254 46 39 26 69 134 268 12 191 37 240 N 21 0 0

TRUCK 3 1 1 0 1 3 1 3 0 4 0 0 0 1 1 5 0 4 1 5 S 24 0 0

OFF HR AVG BUS 3 0 0 0 0 11 3 11 0 13 0 0 0 0 0 13 0 13 0 13 E 9 0 0

                     W 17 0 0

 TOTAL 131 9 23 9 41 242 70 193 8 271 46 40 26 70 135 286 12 208 38 258  70 0 0

07:30–09:30 CAR 431 19 107 13 139 364 145 295 11 451 94 56 59 282 397 1883 24 1582 179 1785 N 31 0 0

TRUCK 2 0 1 1 2 4 0 3 0 3 0 0 0 2 2 15 0 13 1 14 S 30 0 0

2 HR AM BUS 10 0 1 1 2 40 7 37 0 44 0 2 0 0 2 34 0 34 2 36 E 14 1 0

                     W 27 0 0

 TOTAL 443 19 109 15 143 408 152 335 11 498 94 58 59 284 401 1932 24 1629 182 1835  102 1 0

16:00–18:00 CAR 448 29 94 50 173 1060 265 878 16 1159 179 132 131 154 417 614 32 431 89 552 N 32 0 0

TRUCK 7 0 1 0 1 3 3 2 0 5 0 1 0 0 1 3 0 3 3 6 S 66 0 0

2 HR PM BUS 5 0 0 0 0 31 5 31 0 36 1 0 1 0 1 40 0 40 0 40 E 37 0 0

                     W 31 0 0

 TOTAL 460 29 95 50 174 1094 273 911 16 1200 180 133 132 154 419 657 32 474 92 598  166 0 0

07:30–18:00 CAR 1381 81 290 100 471 2336 676 1891 57 2624 456 345 294 711 1350 3567 105 2775 415 3295 N 146 0 0

TRUCK 19 2 4 1 7 19 7 16 0 23 0 2 0 5 7 39 0 32 8 40 S 192 1 0

8 HR SUM BUS 25 0 1 1 2 114 22 111 0 133 1 2 1 0 3 126 0 126 2 128 E 86 1 0

                     W 125 0 0

 TOTAL 1425 83 295 102 480 2469 705 2018 57 2780 457 349 295 716 1360 3732 105 2933 425 3463  549 2 0

Traffic Safety Unit

TMC Summary Report

Page 1 of 1 Generated at: Mar 11, 2020, 12:45 PM



Study Category
Turning Movement Count

Date
2/10/2016 (Wed)

Location
ELLESMERE RD AT MORRISH RD (PX 1614)

Station Code
0013444398

Artery Code
4255

Notes
None

Time Period Vehicle Type NORTHBOUND EASTBOUND SOUTHBOUND WESTBOUND   

Exits Left Thru Right Total Exits Left Thru Right Total Exits Left Thru Right Total Exits Left Thru Right Total Peds Bike Other

08:00–09:00 CAR 110 38 38 19 95 174 44 133 31 208 143 22 67 86 175 892 45 768 28 841 N 21 0 0

TRUCK 1 1 0 0 1 2 0 2 1 3 2 0 0 2 2 9 1 6 1 8 S 2 0 0

AM PEAK BUS 1 1 0 0 1 19 0 19 0 19 0 0 0 3 3 21 0 17 1 18 E 7 0 0

                     W 15 0 0

 TOTAL 112 40 38 19 97 195 44 154 32 230 145 22 67 91 180 922 46 791 30 867  45 0 0

16:00–17:00 CAR 100 29 43 33 105 427 39 374 46 459 83 20 20 31 71 225 17 165 18 200 N 14 0 0

TRUCK 0 0 0 0 0 2 0 0 0 0 0 2 0 0 2 0 0 0 0 0 S 9 0 0

PM PEAK BUS 0 0 0 0 0 46 0 46 1 47 1 0 0 2 2 22 0 20 0 20 E 6 0 0

                     W 14 0 0

 TOTAL 100 29 43 33 105 475 39 420 47 506 84 22 20 33 75 247 17 185 18 220  43 0 0

10:00–15:00 CAR 51 21 19 16 57 183 19 158 21 198 48 9 16 25 50 188 11 143 13 166 N 15 0 0

TRUCK 1 0 0 0 0 1 0 1 1 2 1 0 0 1 1 3 0 2 1 3 S 5 0 0

OFF HR AVG BUS 0 0 0 0 0 14 0 14 0 14 0 0 0 2 2 14 0 12 0 12 E 4 0 0

                     W 7 0 0

 TOTAL 52 22 19 16 57 198 20 172 22 214 50 9 16 27 53 205 11 156 13 181  32 0 0

07:30–09:30 CAR 155 78 54 33 165 299 62 236 46 344 187 30 79 150 259 1586 62 1358 39 1459 N 32 0 0

TRUCK 3 1 1 0 2 3 1 3 1 5 2 0 0 2 2 12 1 9 1 11 S 3 0 0

2 HR AM BUS 1 2 0 0 2 36 0 36 0 36 0 0 0 5 5 43 0 36 1 37 E 10 0 0

                     W 21 0 0

 TOTAL 159 81 55 33 169 338 63 275 47 385 189 30 79 157 266 1641 63 1403 41 1507  66 0 0

16:00–18:00 CAR 215 44 82 68 194 835 88 728 84 900 170 39 49 67 155 439 37 328 45 410 N 21 0 0

TRUCK 0 0 0 0 0 3 0 1 0 1 0 2 0 1 3 1 0 0 0 0 S 21 0 0

2 HR PM BUS 0 0 0 0 0 84 0 84 1 85 1 0 0 5 5 40 0 35 0 35 E 8 0 0

                     W 26 0 0

 TOTAL 215 44 82 68 194 922 88 813 85 986 171 41 49 73 163 480 37 363 45 445  76 0 0

07:30–18:00 CAR 574 207 212 166 585 1867 227 1595 214 2036 550 106 193 315 614 2778 143 2256 135 2534 N 112 0 0

TRUCK 6 2 1 0 3 9 2 7 5 14 7 2 0 5 7 24 2 17 3 22 S 45 0 0

8 HR SUM BUS 1 2 0 0 2 175 0 175 1 176 1 0 0 18 18 137 0 117 1 118 E 35 0 0

                     W 76 0 0

 TOTAL 581 211 213 166 590 2051 229 1777 220 2226 558 108 193 338 639 2939 145 2390 139 2674  268 0 0

Traffic Safety Unit

TMC Summary Report

Page 1 of 1 Generated at: Mar 11, 2020, 12:47 PM



City of Toronto - Traffic Safety Unit

Turning Movement Count Summary Report

Routine Hours

Survey Date:

Survey Type:

NORTHBOUND

Left    Thru    RightExits

Vehicle

Type

Time

Period

EASTBOUND

Left    Thru    Right

SOUTHBOUND

Left    Thru    Right

WESTBOUND

Left    Thru    RightTotal    Exits Total    Exits Total    Exits Total         Peds    Bike    Other

ELLESMERE RD AT MEADOWVALE RD (PX 1687)
2016-Feb-10 (Wednesday)

S

E

W

NCAR

TRK

BUS

08:00-09:00

AM PEAK

 30

 15

 13

 15

 0

 0

 1

 0

 0

 0

 0

 0

 0

 2

 25  29

 1

 0 17

 6

 211

 15

 4

 233

 14

 3

 132

 17

 6

 192

 1

 0

 7  502

 6

 0

 164

 5

 15  17

 13

 723

 19

 2

 128  754

 9

 20 1

 0

 71

 0

 0

 9

 18

 1

 92  227

 1

 20 0

 0

 10  30

 1

 0 19

 1

 173

 20

 2

 266

TOTAL:  27 252  30 234 184 8 149  753 508 215 72 149  9 783 193 10 111  288 31 248

S

E

W

NCAR

TRK

BUS

16:45-17:45

PM PEAK

 8

 18

 3

 6

 0

 0

 0

 0

 0

 0

 0

 0

 0

 0

 9  54

 0

 0 10

 1

 238

 10

 2

 287

 10

 1

 151

 10

 1

 193

 0

 0

 4  99

 0

 0

 164

 1

 10  10

 1

 346

 16

 0

 300  217

 0

 17 0

 1

 117

 0

 0

 12

 16

 0

 242  109

 0

 17 0

 0

 33  19

 0

 0 16

 1

 392

 17

 0

 140

TOTAL:  9 299  54 249 175 4 162  357 99 204 118 316  12 234 409 33 258  157 19 126

S

E

W

NCAR

TRK

BUS

OFF HR
AVG

 12

 7

 6

 4

 0

 0

 0

 0

 0

 0

 0

 0

 0

 0

 10  16

 0

 0 6

 2

 116

 6

 1

 166

 6

 1

 88

 6

 2

 93

 0

 0

 4  63

 1

 0

 102

 1

 6  6

 3

 172

 11

 1

 110  151

 1

 12 0

 0

 63

 0

 0

 4

 11

 1

 90  78

 0

 12 0

 0

 19  15

 0

 0 11

 1

 172

 12

 0

 97

TOTAL:  10 173  16 124 109 4 95  181 64 101 63 122  4 164 184 19 102  109 15 90

S

E

W

NCAR

TRK

BUS

07:30-09:30

2 HR AM

 60

 30

 20

 24

 0

 0

 1

 0

 0

 0

 0

 0

 0

 3

 55  39

 1

 0 31

 7

 361

 34

 6

 385

 30

 5

 235

 31

 7

 333

 1

 0

 11  850

 8

 0

 301

 8

 31  31

 16

 1,222

 34

 3

 230  1,328

 12

 38 2

 0

 105

 0

 0

 12

 33

 2

 180  423

 1

 38 0

 0

 16  45

 1

 2 35

 2

 301

 40

 2

 480

TOTAL:  58 425  40 399 340 12 270  1,269 858 371 107 267  12 1,378 338 16 215  522 48 462

S

E

W

NCAR

TRK

BUS

16:00-18:00

2 HR PM

 23

 49

 16

 16

 0

 0

 0

 0

 0

 0

 0

 0

 0

 0

 17  98

 0

 0 22

 2

 431

 23

 2

 574

 22

 1

 298

 22

 2

 348

 0

 1

 8  203

 0

 1

 323

 2

 22  23

 2

 649

 33

 4

 520  426

 0

 37 1

 1

 244

 0

 0

 19

 33

 3

 414  206

 0

 36 0

 0

 64  32

 0

 0 34

 4

 722

 36

 0

 257

TOTAL:  17 599  98 455 347 9 321  674 204 372 246 557  19 463 760 64 450  293 32 242

S

E

W

NCAR

TRK

BUS

07:30-18:00

8 HR SUM

 129

 106

 59

 54

 0

 0

 1

 0

 0

 0

 0

 0

 0

 4

 110  200

 1

 0 79

 18

 1,253

 80

 13

 1,619

 75

 9

 885

 78

 17

 1,053

 1

 2

 34  1,304

 10

 1

 1,029

 15

 76  79

 28

 2,557

 110

 11

 1,186  2,353

 16

 121 3

 2

 599

 1

 0

 46

 109

 8

 952  939

 2

 120 0

 1

 154  135

 2

 2 112

 11

 1,705

 123

 4

 1,120

TOTAL:  114 1,712  201 1,350 1,120 37 969  2,664 1,315 1,148 604 1,307  47 2,490 1,828 155 1,069  1,247 139 1,061

Total 8 Hour Vehicle Volume:  6,859 Total 8 Hour Intersection Volume:  6,860Total 8 Hour Bicycle Volume:  1

Comment:  
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City of Toronto - Traffic Safety Unit

Turning Movement Count Summary Report

Routine Hours

Survey Date:

Survey Type:

NORTHBOUND

Left    Thru    RightExits

Vehicle

Type

Time

Period

EASTBOUND

Left    Thru    Right

SOUTHBOUND

Left    Thru    Right

WESTBOUND

Left    Thru    RightTotal    Exits Total    Exits Total    Exits Total         Peds    Bike    Other

ELLESMERE RD AT KINGSTON RD (PX 1670)
2016-Feb-10 (Wednesday)

S

E

W

NCAR

TRK

BUS

08:00-09:00

AM PEAK

 1

 0

 0

 1

 0

 0

 0

 0

 0

 0

 0

 0

 0

 0

 0  125

 2

 5 0

 0

 0

 10

 5

 258

 0

 0

 0

 0

 0

 0

 0

 0

 0  13

 0

 1

 0

 0

 0  6

 2

 138

 6

 6

 273  302

 3

 1 0

 1

 6

 0

 0

 0

 1

 4

 148  289

 3

 0 0

 0

 0  252

 4

 10 1

 5

 154

 10

 7

 541

TOTAL:  0 273  132 0 0 0 0  146 14 0 7 285  0 306 160 0 153  558 266 292

S

E

W

NCAR

TRK

BUS

17:00-18:00

PM PEAK

 2

 0

 0

 0

 0

 0

 0

 0

 0

 0

 0

 0

 0

 0

 0  280

 0

 9 0

 0

 0

 9

 0

 142

 0

 0

 0

 0

 0

 0

 0

 0

 0  21

 0

 0

 0

 0

 0  9

 0

 301

 9

 1

 554  221

 0

 0 0

 0

 7

 0

 0

 0

 0

 1

 274  200

 0

 0 0

 0

 0  135

 0

 9 0

 1

 281

 9

 0

 335

TOTAL:  0 151  289 0 0 0 0  310 21 0 7 564  0 221 282 0 275  344 144 200

S

E

W

NCAR

TRK

BUS

OFF HR
AVG

 3

 0

 0

 0

 0

 0

 0

 0

 0

 0

 0

 0

 0

 0

 0  111

 0

 7 0

 0

 0

 7

 2

 99

 0

 0

 0

 0

 0

 0

 0

 0

 0  9

 0

 0

 0

 0

 0  7

 0

 120

 7

 5

 299  191

 6

 0 0

 0

 3

 0

 0

 0

 0

 5

 188  182

 6

 0 0

 0

 0  96

 2

 7 0

 5

 191

 7

 8

 278

TOTAL:  0 108  118 0 0 0 0  127 9 0 3 311  0 197 196 0 193  293 105 188

S

E

W

NCAR

TRK

BUS

07:30-09:30

2 HR AM

 4

 0

 0

 4

 0

 0

 1

 0

 0

 0

 0

 0

 0

 0

 0  201

 2

 14 0

 0

 0

 19

 5

 465

 0

 0

 0

 0

 0

 0

 0

 0

 0  23

 0

 1

 0

 0

 0  15

 2

 224

 15

 7

 471  478

 6

 3 0

 1

 12

 0

 0

 0

 1

 5

 270  455

 6

 2 0

 0

 0  453

 4

 19 1

 6

 282

 21

 10

 908

TOTAL:  0 489  217 0 0 0 0  241 24 0 13 493  0 487 289 0 276  939 476 463

S

E

W

NCAR

TRK

BUS

16:00-18:00

2 HR PM

 6

 0

 0

 2

 0

 0

 0

 0

 0

 0

 0

 0

 0

 0

 0  511

 4

 18 0

 0

 0

 14

 0

 288

 0

 0

 0

 0

 0

 0

 0

 0

 0  30

 1

 0

 0

 0

 0  18

 5

 541

 18

 6

 1,068  421

 5

 0 0

 0

 18

 0

 0

 0

 0

 2

 557  391

 4

 0 0

 0

 0  270

 0

 14 0

 2

 575

 14

 4

 661

TOTAL:  0 302  533 0 0 0 0  564 31 0 18 1,092  0 426 577 0 559  679 284 395

S

E

W

NCAR

TRK

BUS

07:30-18:00

8 HR SUM

 22

 0

 0

 6

 0

 0

 1

 0

 0

 0

 0

 0

 0

 0

 0  1,154

 7

 61 0

 0

 0

 61

 13

 1,150

 0

 0

 0

 0

 0

 0

 0

 0

 0  88

 1

 1

 0

 0

 0  62

 8

 1,242

 63

 34

 2,732  1,661

 35

 3 0

 1

 43

 0

 0

 0

 2

 27

 1,578  1,573

 34

 2 0

 0

 0  1,107

 12

 61 2

 28

 1,621

 63

 46

 2,680

TOTAL:  0 1,224  1,222 0 0 0 0  1,312 90 0 44 2,829  0 1,699 1,651 0 1,607  2,789 1,180 1,609

Total 8 Hour Vehicle Volume:  5,752 Total 8 Hour Intersection Volume:  5,753Total 8 Hour Bicycle Volume:  1

Comment:  
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0 PED

Cars

Long Trucks

Trucks

0 327501
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340 22

0

0

0
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594
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382

0

0 00

0 00

0 00

0 329525 640
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Cars

Trucks

Long Trucks

0

PED

CTY RD 2  - KINGSTON RD

0

PED

PED

1494

435

829

HWY 401 RAMP; 33

CTY RD 2 -  KINGSTON RD

AM Peak Hour Report - Start Time: 07:45

(T + LT)

(T + LT)

(T + LT)

(T + LT)

8%

7%

3%

HWY 401 RAMP; 54

435

0

Printed on: 31-Jul-2019 Page:1 of 2Sensitivity: Medium  © Queen's Printer, 2019

Ministry of Transportation

TVIS II - Traffic Volume Information System

Turning Movement Peak Hour Report

Region:

Start Date:

End Date:

Survey Type:CENTRAL

31-May-2016 (Tue)

31-May-2016 (Tue)

TM – Interchange

Description:

Hwy:

LHRS:

Offset:

HWY 401 @ CTY RD 2 - KINGSTON RD (SRT)

401

47614

0

I/C Side: S

Schedule Summary: TUES-THURS, 06:00-10:00, 15:00-19:00

Int. Type: Four Leg



0 PED

Cars

Long Trucks

Trucks

0 147330
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190 01

0

0

0

191
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191

0 010

0 04

0 6589

0 6603

7

4
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609
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0 371

6 13705

0 00
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9

16

53
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1381

0

0 00

0 00

0 00

0 147341 1984

488

Cars

Trucks

Long Trucks

0

PED

CTY RD 2  - KINGSTON RD

1

PED

PED

2472

1472

1003

HWY 401 RAMP; 33

CTY RD 2 -  KINGSTON RD

PM Peak Hour Report - Start Time: 16:45

(T + LT)

(T + LT)

(T + LT)

(T + LT)

2%

1%

2%

HWY 401 RAMP; 54

1472

0

Printed on: 31-Jul-2019 Page:2 of 2Sensitivity: Medium  © Queen's Printer, 2019

Ministry of Transportation

TVIS II - Traffic Volume Information System

Turning Movement Peak Hour Report

Region:

Start Date:

End Date:

Survey Type:CENTRAL

31-May-2016 (Tue)

31-May-2016 (Tue)

TM – Interchange

Description:

Hwy:

LHRS:

Offset:

HWY 401 @ CTY RD 2 - KINGSTON RD (SRT)

401

47614

0

I/C Side: S

Schedule Summary: TUES-THURS, 06:00-10:00, 15:00-19:00

Int. Type: Four Leg



AM Peak Hour Report                     Start Time: 07:45

Ped. 0

Total 
Vehicles

0

0

0

344

Ped. 7

0 4258567

42

11

382

0

0 329525 640

Ped. 0

CTY RD 2  - KINGSTON RD

HWY 401 RAMP; 33
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Total Count                                       Number of hours: 8

Ped. 0

Total 
Vehicles

0

0

0
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Ped. 
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0 5629503212
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5784

0

0 16422889 8734
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PM Peak Hour Report                     Start Time: 16:45
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Ministry of Transportation

TVIS II - Traffic Volume Information System

AdHoc Turning Movement Total Count and Peak Summary Report

Region:

Start Date:

End Date:

Survey Type:CENTRAL

31-May-2016 (Tue)

31-May-2016 (Tue)

TM – Interchange

Description:

Hwy:

LHRS:

Offset:

HWY 401 @ CTY RD 2 - KINGSTON RD (SRT)

401

47614

0

I/C Side: S

Schedule Summary: TUES-THURS, 06:00-10:00, 15:00-19:00

Int. Type: Four Leg



0 PED

Cars

Long 
Trucks

Trucks

0 16242761
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1900 1215
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0
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0
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Printed on: 31-Jul-2019 Page:1 of 1Sensitivity: Medium  © Queen's Printer, 2019

TVIS II - Traffic Volume Information System

Ministry of Transportation Ad Hoc Turning Movement Count Total Report Region:

Start Date:

End Date:

Survey Type:CENTRAL

31-May-2016 (Tue)

31-May-2016 (Tue)

TM – Interchange

Description:

Hwy:

LHRS:

Offset:

HWY 401 @ CTY RD 2 - KINGSTON RD (SRT)

401

47614

0

I/C Side: S

Schedule Summary: TUES-THURS, 06:00-10:00, 15:00-19:00

Int. Type: Four Leg

0



Major Road Approaches Minor Road Approaches

North South East West

CTY RD 2  - KINGSTON RD CTY RD 2 -  KINGSTON RD HWY 401 RAMP: Ramp(s): 54 HWY 401 RAMP: Ramp(s): 33

Start Cars Trucks Long Trucks Cars Trucks Long Trucks Cars Trucks Long Trucks Cars Trucks Long Trucks Total

Time         

P
ed         

P
ed         

P
ed         

P
ed Veh.

Period 1

06:00 32 36 0 0 0 0 0 2 0 0 0 21 0 0 2 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 30 1 4 0 0 1 1 0 0 0 131

06:15 39 46 0 0 1 0 0 2 0 0 0 30 0 0 2 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 23 3 6 0 0 0 1 0 0 1 154

06:30 56 66 0 1 1 0 0 5 0 0 0 22 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 41 3 3 1 0 0 0 0 0 2 201

06:45 69 77 0 0 1 0 0 5 0 0 0 23 0 0 4 0 0 5 0 0 0 0 0 0 0 0 0 0 0 0 49 4 7 1 0 1 2 0 0 3 248

07:00 77 104 0 0 0 0 0 4 0 0 0 29 0 0 2 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 61 0 9 2 0 0 0 0 0 1 291

07:15 88 117 0 0 2 0 1 4 0 0 0 44 1 0 1 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 54 3 3 2 1 0 3 0 0 1 328

07:30 83 112 0 2 2 0 2 4 0 0 0 43 1 0 1 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 75 5 5 2 1 2 4 0 0 1 347

07:45 85 150 0 0 2 0 0 3 0 0 0 63 1 0 3 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 83 4 6 3 0 0 3 0 2 1 411

08:00 84 131 0 0 3 0 1 3 0 0 0 48 1 0 2 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 85 2 11 4 2 2 4 0 0 2 384

08:15 91 127 0 0 0 0 0 5 0 0 0 57 1 0 5 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 78 1 9 3 0 0 2 0 0 0 383

08:30 67 93 0 0 6 0 1 2 0 0 0 69 1 0 1 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 111 2 12 3 0 0 3 0 0 4 373

08:45 67 114 0 0 1 0 0 3 0 0 0 79 2 0 3 0 0 6 0 0 0 0 0 0 0 0 0 0 0 0 90 3 7 3 0 1 3 0 1 5 383

09:00 57 90 0 0 0 0 0 1 0 0 0 76 0 0 1 0 0 3 0 0 0 0 0 0 0 0 0 0 0 2 92 6 7 5 0 0 3 0 1 3 342

09:15 57 90 0 1 1 0 2 2 0 0 0 65 4 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 118 9 4 2 0 1 3 0 0 4 360

09:30 41 90 0 0 1 0 0 2 0 0 0 72 2 0 4 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 76 4 6 2 0 1 3 0 0 4 307

09:45 37 67 0 0 1 0 0 1 0 0 0 72 4 0 1 0 0 2 0 0 0 0 0 0 0 0 0 0 0 1 97 6 13 1 0 1 3 0 0 3 306

Period 2

15:00 28 67 0 1 1 0 1 1 0 0 0 91 3 0 2 0 0 3 0 1 0 0 0 0 0 0 0 0 0 1 209 12 13 3 0 2 1 0 0 7 438

15:15 35 82 0 0 3 0 1 6 0 0 0 122 5 0 2 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 212 9 18 4 1 1 2 0 0 0 504

15:30 28 93 0 0 2 0 0 2 0 0 0 110 1 0 1 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 252 9 8 3 0 0 2 0 0 1 515

15:45 35 73 0 0 3 0 0 4 0 0 0 120 3 0 3 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 235 17 15 2 0 0 5 0 0 2 517

16:00 42 78 0 1 0 0 1 3 0 0 0 147 5 0 1 0 0 8 0 1 0 0 0 0 0 0 0 0 0 0 246 6 10 2 0 0 3 0 0 10 553
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TVIS II - Traffic Volume Information System
Ministry of Transportation Turning Movement 15 Minute Report Region:

Start Date:

End Date:

Survey Type:CENTRAL

31-May-2016 (Tue)

31-May-2016 (Tue)

TM – Interchange

Description:

Hwy:

LHRS:

Offset:

HWY 401 @ CTY RD 2 - KINGSTON RD (SRT)

401

47614

0

I/C Side: S

Schedule Summary: TUES-THURS, 06:00-10:00, 15:00-19:00

Int. Type: Four Leg



Major Road Approaches Minor Road Approaches

North South East West

CTY RD 2  - KINGSTON RD CTY RD 2 -  KINGSTON RD HWY 401 RAMP: Ramp(s): 54 HWY 401 RAMP: Ramp(s): 33

Start Cars Trucks Long Trucks Cars Trucks Long Trucks Cars Trucks Long Trucks Cars Trucks Long Trucks Total

Time         

P
ed         

P
ed         

P
ed         

P
ed Veh.

16:15 33 85 0 1 1 0 1 2 0 0 0 118 3 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 310 8 6 2 1 0 2 0 0 4 577

16:30 33 98 0 0 0 0 0 4 0 0 0 151 4 0 2 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 292 9 14 3 0 1 3 0 0 9 615

16:45 34 83 0 0 1 0 0 3 0 0 0 137 2 0 1 0 0 4 0 0 0 0 0 0 0 0 0 0 0 1 382 7 12 1 0 0 2 0 0 7 669

17:00 42 88 0 0 2 0 0 1 0 0 0 148 2 0 3 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 320 10 10 1 1 0 1 0 0 3 631

17:15 31 70 0 0 1 0 0 3 0 0 0 134 2 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 355 9 13 2 0 0 2 0 0 4 623

17:30 40 89 0 0 0 0 0 0 0 0 0 170 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 313 11 18 1 0 0 1 0 0 3 646

17:45 53 74 0 0 2 0 0 4 0 0 0 113 2 0 1 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 351 12 10 2 0 1 4 1 0 9 630

18:00 47 76 0 0 1 0 0 0 0 0 0 127 3 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 246 14 11 1 0 0 7 0 0 3 536

18:15 33 68 0 0 2 0 0 3 0 0 0 100 2 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 294 12 9 1 1 2 2 0 0 2 530

18:30 45 61 0 0 0 0 0 3 0 0 0 114 1 0 0 0 0 2 0 1 0 0 0 0 0 0 0 0 0 0 214 10 10 2 0 0 1 0 0 4 463

18:45 35 66 0 0 0 0 0 0 0 0 0 100 0 0 1 0 0 3 0 0 0 0 0 0 0 0 0 0 0 1 241 9 12 6 0 1 3 0 0 7 477
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TVIS II - Traffic Volume Information System
Ministry of Transportation Turning Movement 15 Minute Report Region:

Start Date:

End Date:

Survey Type:CENTRAL

31-May-2016 (Tue)

31-May-2016 (Tue)

TM – Interchange

Description:

Hwy:

LHRS:

Offset:

HWY 401 @ CTY RD 2 - KINGSTON RD (SRT)

401

47614

0

I/C Side: S

Schedule Summary: TUES-THURS, 06:00-10:00, 15:00-19:00

Int. Type: Four Leg
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SEVEN DAY HOURLY REPORT

Station 1:

DESCRIPTION

STREAM:

LOCATION:

DIRECTION:

(43.796, -79.154) 95%

65 67 62 60 69 130 15401:00

41 36 38 36 52 64 9202:00

21 30 28 24 26 46 6203:00

34 31 40 32 27 45 5304:00

82 92 72 75 75 51 3705:00

341 365 374 373 309 133 7306:00

502 473 529 520 513 236 14907:00

627 569 617 584 589 350 19908:00

626 637 632 640 646 525 28309:00

551 546 536 579 568 640 48210:00

514 520 555 544 571 664 55911:00

484 495 480 513 525 699 63512:00

463 466 516 468 529 621 60813:00

448 496 478 484 492 642 55514:00

438 441 457 441 464 614 57115:00

469 454 415 429 487 566 46416:00

424 405 424 462 481 560 43917:00

478 461 462 424 449 503 40518:00

357 396 445 413 466 511 35819:00

356 397 373 329 483 434 36120:00

257 305 343 260 316 314 26421:00

229 266 231 215 299 309 22222:00

208 180 201 186 234 293 22223:00

95 120 109 121 169 207 12223:59

8,11024 Hr Total

A.M. Total 3,888

P.M. Total 4,222

Noon-Noon 8,083

Highest Hour Starting

Highest Hour Volume 627

8,248

3,861

4,387

637

8,417

3,963

4,454

8,434

632

8,212

3,980

4,232

8,202

640

8,839

3,970

4,869

8,452

646

9,157

3,583

5,574

8,352

699

7,369

2,778

4,591

635

8,350

ADT = AWD =8,336 8,267

07:00 08:00 08:00 08:00 08:00 11:00 11:00

ADT (Average Daily Traffic)-The average daily volume of the days being displayed

AWD (Average Weekday Traffic) - The average weekday traffic based on data taken from Monday @noon to Friday @noon.

LHRS (Linear Highway Reference

MON TUE WED THU FRI SAT SUN

11-May-19 12-May-1906-May-19 09-May-1907-May-19 08-May-19 10-May-19

Loops Loops Loops Loops Loops Loops LoopsHOUR-ENDING

OTHEROTHER

401DE1160DWR     

401

47614 / 0    

KINGSTON TO 401WB

CONFIDENCE LEVEL:

HIGHWAY:

LHRS / OFFSET:

Aug 01, 2019 09:29:24Page 1 of 1



City of Toronto - Traffic Safety Unit

Turning Movement Count Summary Report

Routine Hours

Survey Date:

Survey Type:

NORTHBOUND

Left    Thru    RightExits

Vehicle

Type

Time

Period

EASTBOUND

Left    Thru    Right

SOUTHBOUND

Left    Thru    Right

WESTBOUND

Left    Thru    RightTotal    Exits Total    Exits Total    Exits Total         Peds    Bike    Other

KINGSTON RD AT RYLANDER BLVD (PX 1531)
2018-Jan-25 (Thursday)

S

E

W

NCAR

TRK

BUS

08:00-09:00

AM PEAK

 6

 2

 0

 0

 0

 0

 0

 0

 0

 0

 0

 0

 0

 0

 12  69

 2

 3 0

 0

 43

 0

 2

 210

 0

 0

 2

 0

 0

 3

 0

 0

 3  186

 1

 2

 17

 0

 0  5

 3

 258

 12

 19

 528  1,303

 19

 13 0

 1

 111

 0

 0

 16

 9

 17

 456  1,105

 18

 11 0

 0

 24  97

 1

 0 9

 18

 591

 11

 19

 1,218

TOTAL:  12 212  74 43 17 3 2  266 189 3 112 559  16 1,335 618 24 482  1,248 98 1,134

S

E

W

NCAR

TRK

BUS

16:45-17:45

PM PEAK

 11

 1

 0

 0

 0

 0

 0

 1

 0

 0

 0

 0

 0

 0

 16  156

 0

 0 0

 1

 85

 0

 2

 393

 0

 0

 8

 0

 1

 12

 0

 0

 5  184

 3

 0

 29

 0

 0  0

 4

 352

 11

 4

 1,507  850

 7

 8 0

 0

 228

 0

 0

 17

 11

 4

 1,346  650

 4

 8 0

 0

 56  157

 2

 0 11

 4

 1,630

 8

 6

 824

TOTAL:  16 395  156 86 29 5 8  356 187 13 228 1,522  17 865 1,645 56 1,361  838 159 662

S

E

W

NCAR

TRK

BUS

OFF HR
AVG

 6

 1

 0

 2

 0

 0

 0

 0

 0

 0

 0

 0

 0

 0

 12  115

 1

 0 0

 1

 53

 0

 6

 262

 0

 0

 3

 0

 0

 7

 0

 0

 2  157

 3

 0

 17

 0

 0  0

 4

 279

 9

 15

 744  811

 17

 8 0

 3

 137

 0

 1

 17

 9

 14

 627  642

 14

 8 0

 0

 29  122

 3

 0 9

 17

 793

 8

 18

 781

TOTAL:  12 268  116 54 17 2 3  283 160 7 140 768  18 836 819 29 650  807 125 664

S

E

W

NCAR

TRK

BUS

07:30-09:30

2 HR AM

 12

 3

 0

 0

 0

 0

 0

 0

 0

 0

 0

 0

 0

 0

 25  112

 4

 3 0

 0

 84

 2

 4

 369

 0

 0

 4

 0

 0

 7

 0

 0

 3  326

 1

 2

 32

 0

 0  5

 5

 445

 21

 34

 940  2,409

 30

 24 2

 3

 196

 0

 0

 32

 18

 30

 825  2,058

 29

 22 0

 0

 45  169

 1

 0 20

 33

 1,066

 22

 30

 2,259

TOTAL:  25 375  119 84 32 3 4  455 329 7 201 995  32 2,463 1,119 45 873  2,311 170 2,109

S

E

W

NCAR

TRK

BUS

16:00-18:00

2 HR PM

 19

 2

 0

 0

 0

 0

 0

 1

 0

 0

 0

 0

 0

 1

 33  293

 1

 0 0

 2

 170

 1

 4

 781

 0

 0

 14

 0

 1

 22

 0

 0

 16  342

 3

 1

 63

 1

 0  1

 5

 657

 23

 9

 2,952  1,597

 17

 17 0

 1

 458

 0

 0

 36

 23

 8

 2,643  1,222

 13

 16 0

 1

 112  309

 3

 1 23

 10

 3,213

 17

 16

 1,567

TOTAL:  34 786  294 172 64 16 14  663 346 23 459 2,984  36 1,631 3,246 113 2,674  1,600 313 1,251

S

E

W

NCAR

TRK

BUS

07:30-18:00

8 HR SUM

 55

 8

 0

 6

 0

 0

 0

 1

 0

 0

 0

 0

 0

 2

 104  865

 10

 3 0

 5

 465

 4

 28

 2,200

 0

 0

 31

 0

 1

 55

 0

 1

 26  1,294

 16

 3

 161

 3

 0  6

 27

 2,214

 79

 105

 6,865  7,247

 117

 73 3

 14

 1,202

 0

 2

 136

 76

 94

 5,974  5,849

 99

 70 0

 2

 274  967

 14

 1 79

 110

 7,450

 71

 115

 6,952

TOTAL:  106 2,232  878 470 164 27 31  2,247 1,313 56 1,219 7,049  138 7,437 7,639 276 6,144  7,138 982 6,018

Total 8 Hour Vehicle Volume:  17,188 Total 8 Hour Intersection Volume:  17,189Total 8 Hour Bicycle Volume:  1

Comment:  
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City of Toronto - Traffic Safety Unit

Turning Movement Count Summary Report

Routine Hours

Survey Date:

Survey Type:

NORTHBOUND

Left    Thru    RightExits

Vehicle

Type

Time

Period

EASTBOUND

Left    Thru    Right

SOUTHBOUND

Left    Thru    Right

WESTBOUND

Left    Thru    RightTotal    Exits Total    Exits Total    Exits Total         Peds    Bike    Other

KINGSTON RD AT PORT UNION RD & SHEPPARD AVE (PX 1201)
2018-Jan-23 (Tuesday)

S

E

W

NCAR

TRK

BUS

07:45-08:45

AM PEAK

 19

 14

 13

 12

 0

 0

 0

 0

 0

 0

 0

 0

 0

 3

 144  75

 1

 0 13

 16

 945

 9

 5

 556

 7

 1

 261

 6

 3

 281

 2

 0

 256  64

 1

 0

 661

 4

 9  6

 5

 420

 10

 2

 531  1,241

 11

 11 0

 0

 14

 4

 6

 413

 8

 1

 200  1,033

 7

 11 3

 7

 251  281

 4

 2 11

 8

 465

 17

 17

 1,727

TOTAL:  147 570  76 974 674 258 269  431 65 290 14 543  423 1,263 484 261 209  1,761 287 1,051

S

E

W

NCAR

TRK

BUS

16:45-17:45

PM PEAK

 31

 5

 17

 6

 0

 1

 0

 0

 0

 0

 0

 0

 0

 0

 155  208

 1

 0 11

 6

 1,484

 5

 1

 463

 5

 0

 236

 5

 0

 376

 2

 1

 543  55

 1

 0

 934

 1

 7  5

 2

 639

 11

 7

 1,480  782

 6

 7 0

 0

 42

 6

 4

 422

 9

 5

 729  572

 5

 7 0

 2

 686  185

 1

 0 9

 7

 1,457

 13

 10

 1,179

TOTAL:  155 469  209 1,501 942 546 241  646 56 381 42 1,498  432 795 1,473 688 743  1,202 186 584

S

E

W

NCAR

TRK

BUS

OFF HR
AVG

 25

 5

 15

 8

 0

 0

 0

 0

 0

 0

 0

 0

 1

 2

 153  118

 3

 0 5

 18

 881

 3

 5

 290

 3

 2

 142

 3

 5

 197

 0

 2

 207  63

 2

 0

 502

 6

 4  3

 10

 378

 8

 10

 671  772

 13

 9 0

 0

 32

 1

 5

 314

 8

 5

 346  556

 9

 8 1

 8

 370  116

 3

 0 9

 13

 748

 9

 17

 986

TOTAL:  156 298  121 904 512 209 147  391 65 205 32 689  320 794 770 379 359  1,012 119 573

S

E

W

NCAR

TRK

BUS

07:30-09:30

2 HR AM

 40

 21

 20

 19

 0

 0

 0

 0

 0

 0

 0

 0

 0

 3

 275  150

 2

 0 23

 34

 1,707

 15

 8

 974

 12

 3

 463

 13

 6

 493

 2

 3

 475  110

 3

 0

 1,213

 9

 14  13

 11

 753

 19

 10

 1,049  2,368

 19

 20 0

 0

 32

 6

 14

 748

 17

 5

 424  1,983

 13

 20 4

 14

 466  479

 5

 3 21

 19

 922

 29

 32

 3,210

TOTAL:  278 997  152 1,764 1,236 480 478  777 113 512 32 1,078  768 2,407 962 484 446  3,271 487 2,016

S

E

W

NCAR

TRK

BUS

16:00-18:00

2 HR PM

 66

 13

 29

 12

 0

 1

 0

 0

 0

 0

 0

 0

 0

 1

 318  446

 2

 0 17

 20

 2,838

 9

 4

 849

 9

 2

 432

 10

 3

 726

 2

 4

 990  105

 1

 0

 1,740

 7

 11  10

 6

 1,277

 23

 12

 2,837  1,513

 11

 17 0

 0

 74

 7

 7

 820

 21

 6

 1,401  1,090

 9

 17 0

 10

 1,292  343

 2

 0 21

 16

 2,767

 24

 18

 2,253

TOTAL:  319 862  448 2,875 1,758 996 443  1,293 106 739 74 2,872  834 1,541 2,804 1,302 1,428  2,295 345 1,116

S

E

W

NCAR

TRK

BUS

07:30-18:00

8 HR SUM

 204

 55

 107

 62

 1

 2

 0

 0

 0

 0

 0

 0

 2

 12

 1,206  1,069

 17

 0 59

 122

 8,066

 38

 32

 2,980

 34

 14

 1,461

 35

 27

 2,005

 4

 15

 2,293  467

 11

 0

 4,960

 41

 40  35

 55

 3,541

 74

 64

 6,569  6,970

 80

 70 0

 1

 232

 18

 40

 2,823

 70

 32

 3,207  5,297

 57

 68 6

 55

 3,238  1,287

 17

 4 76

 88

 6,677

 90

 114

 9,407

TOTAL:  1,220 3,050  1,086 8,247 5,041 2,312 1,509  3,631 478 2,067 233 6,707  2,881 7,120 6,841 3,299 3,309  9,611 1,308 5,422

Total 8 Hour Vehicle Volume:  25,124 Total 8 Hour Intersection Volume:  25,127Total 8 Hour Bicycle Volume:  3

Comment:  
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AM Peak Hour Report - Start Time: 07:45
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Ministry of Transportation

TVIS II - Traffic Volume Information System

Turning Movement Peak Hour Report

Region:

Start Date:

End Date:

Survey Type:CENTRAL

31-May-2016 (Tue)

31-May-2016 (Tue)

TM – Interchange

Description:

Hwy:

LHRS:

Offset:

HWY 401 @ CTY RD 2 - KINGSTON RD (NRT)

401

47614

0

I/C Side: N

Schedule Summary: TUES-THURS, 06:00-10:00, 15:00-19:00

Int. Type: T - S
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PM Peak Hour Report - Start Time: 16:30
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Ministry of Transportation

TVIS II - Traffic Volume Information System

Turning Movement Peak Hour Report

Region:

Start Date:

End Date:

Survey Type:CENTRAL

31-May-2016 (Tue)

31-May-2016 (Tue)

TM – Interchange

Description:

Hwy:

LHRS:

Offset:

HWY 401 @ CTY RD 2 - KINGSTON RD (NRT)

401

47614

0

I/C Side: N

Schedule Summary: TUES-THURS, 06:00-10:00, 15:00-19:00

Int. Type: T - S



AM Peak Hour Report                     Start Time: 07:45
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Ministry of Transportation

TVIS II - Traffic Volume Information System

AdHoc Turning Movement Total Count and Peak Summary Report

Region:

Start Date:

End Date:

Survey Type:CENTRAL

31-May-2016 (Tue)

31-May-2016 (Tue)

TM – Interchange

Description:

Hwy:

LHRS:

Offset:

HWY 401 @ CTY RD 2 - KINGSTON RD (NRT)

401

47614

0

I/C Side: N

Schedule Summary: TUES-THURS, 06:00-10:00, 15:00-19:00

Int. Type: T - S
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Printed on: 31-Jul-2019 Page:1 of 2Sensitivity: Medium  © Queen's Printer, 2019

TVIS II - Traffic Volume Information System

Ministry of Transportation Ad Hoc Turning Movement Count Total Report Region:

Start Date:

End Date:

Survey Type:CENTRAL

31-May-2016 (Tue)

31-May-2016 (Tue)

TM – Interchange

Description:

Hwy:

LHRS:

Offset:

HWY 401 @ CTY RD 2 - KINGSTON RD (NRT)

401

47614

0

I/C Side: N

Schedule Summary: TUES-THURS, 06:00-10:00, 15:00-19:00

Int. Type: T - S

0

HWY 401 RAMP ; 64



Major Road Approaches Minor Road Approaches

East West South Not Configured

CTY RD 2 - KINGSTON RD CTY RD 2 -  KINGSTON RD HWY 401 RAMP : Ramp(s): 64

Start Cars Trucks Long Trucks Cars Trucks Long Trucks Cars Trucks Long Trucks Cars Trucks Long Trucks Total

Time         

P
ed         

P
ed         

P
ed         

P
ed Veh.

Period 1

06:00 0 226 0 0 2 0 0 3 0 0 0 53 0 0 1 0 0 1 0 0 29 0 4 3 0 0 0 0 0 1 322

06:15 0 240 0 0 2 0 0 6 0 0 0 45 0 0 1 0 0 3 0 0 54 0 5 0 0 0 0 0 0 0 356

06:30 0 292 0 0 4 0 0 6 0 0 0 60 0 0 1 0 0 2 0 0 50 0 6 1 0 0 1 0 1 1 424

06:45 0 273 0 0 4 0 0 6 0 1 0 76 0 0 0 0 0 4 0 0 43 0 2 0 0 1 0 0 0 0 409

07:00 0 330 0 0 2 0 0 9 0 0 0 80 0 0 1 0 0 6 0 0 45 0 9 0 0 0 1 0 0 1 483

07:15 0 413 0 0 3 0 0 5 0 5 0 96 0 0 2 0 0 5 0 0 63 0 6 4 0 0 1 0 0 2 598

07:30 0 343 0 0 3 0 0 6 0 2 0 111 0 0 1 0 0 3 0 0 58 0 10 1 0 0 1 0 0 1 537

07:45 0 412 0 0 2 0 0 4 0 0 0 120 0 0 2 0 0 3 0 0 101 0 9 0 0 0 3 0 1 0 657

08:00 0 374 0 0 1 0 0 7 0 1 0 141 0 0 3 0 0 4 0 0 140 0 9 1 0 0 2 0 0 0 682

08:15 0 365 0 0 1 0 0 4 0 0 0 148 0 0 0 0 0 4 0 0 132 0 12 6 0 0 0 0 0 2 672

08:30 0 340 0 0 3 0 0 3 0 2 0 173 0 0 1 0 0 2 0 0 96 0 13 2 0 0 0 0 0 0 633

08:45 0 343 0 0 5 0 0 5 0 1 0 182 0 0 1 0 0 4 0 0 89 0 14 6 0 0 1 0 0 1 650

09:00 0 284 0 0 4 0 0 4 0 1 0 133 0 0 2 0 0 3 0 0 66 0 10 6 0 0 0 0 0 0 512

09:15 0 229 0 0 3 0 0 2 0 1 0 148 0 0 5 0 0 3 0 0 80 0 13 2 0 0 2 0 0 0 487

09:30 0 216 0 0 5 0 0 3 0 0 0 128 0 0 1 0 0 3 0 0 82 0 10 2 0 0 0 0 0 0 450

09:45 0 217 0 0 3 0 0 2 0 2 0 133 0 0 3 0 0 4 0 0 86 0 9 2 0 0 1 0 0 0 460

Period 2

15:00 0 187 0 0 4 0 0 3 0 1 0 254 0 0 1 0 0 5 0 0 96 0 17 1 0 0 0 0 0 1 568

15:15 0 232 0 0 5 0 0 4 0 1 0 257 0 0 7 0 0 6 0 0 123 0 12 1 0 0 0 0 0 0 647

15:30 0 225 0 0 3 0 0 4 0 3 0 360 0 0 3 0 0 6 0 0 77 0 15 0 0 1 1 0 0 0 695

15:45 0 189 0 0 3 0 0 2 0 0 0 391 0 0 0 0 0 5 0 0 97 0 11 0 0 0 0 0 0 0 698

16:00 0 217 0 0 6 0 0 2 0 0 0 398 0 0 3 0 0 6 0 0 82 0 12 0 0 0 0 0 0 0 726

Printed on: 31-Jul-2019 Page: 1 of 2Sensitivity: Medium  © Queen's Printer, 2019

TVIS II - Traffic Volume Information System
Ministry of Transportation Turning Movement 15 Minute Report Region:

Start Date:

End Date:

Survey Type:CENTRAL

31-May-2016 (Tue)

31-May-2016 (Tue)

TM – Interchange

Description:

Hwy:

LHRS:

Offset:

HWY 401 @ CTY RD 2 - KINGSTON RD (NRT)

401

47614

0

I/C Side: N

Schedule Summary: TUES-THURS, 06:00-10:00, 15:00-19:00

Int. Type: T - S



Major Road Approaches Minor Road Approaches

East West South Not Configured

CTY RD 2 - KINGSTON RD CTY RD 2 -  KINGSTON RD HWY 401 RAMP : Ramp(s): 64

Start Cars Trucks Long Trucks Cars Trucks Long Trucks Cars Trucks Long Trucks Cars Trucks Long Trucks Total

Time         

P
ed         

P
ed         

P
ed         

P
ed Veh.

16:15 0 223 0 0 1 0 0 3 0 3 0 400 0 0 3 0 0 5 0 0 112 0 12 1 0 0 0 0 0 2 760

16:30 0 201 0 0 4 0 0 8 0 0 0 503 0 0 2 0 0 1 0 0 81 0 4 1 0 1 0 0 0 1 806

16:45 0 198 0 0 5 0 0 3 0 6 0 465 0 0 1 0 0 8 0 0 99 0 13 3 0 1 0 0 0 3 796

17:00 0 196 0 0 3 0 0 2 0 1 0 497 0 0 4 0 0 6 0 0 81 0 12 0 0 0 0 0 0 2 801

17:15 0 189 0 0 5 0 0 3 0 0 0 502 0 0 2 0 0 4 0 0 98 0 17 1 0 0 0 0 0 0 821

17:30 0 219 0 0 4 0 0 5 0 0 0 434 0 0 4 0 0 4 0 0 76 0 12 2 0 0 0 0 0 1 760

17:45 0 207 0 0 4 0 0 3 0 0 0 431 0 0 0 0 0 5 0 0 99 0 15 2 0 0 0 0 0 0 766

18:00 0 195 0 0 2 0 0 2 0 1 0 382 0 0 3 0 0 6 0 0 101 0 13 0 0 0 0 0 0 2 704

18:15 0 168 0 0 0 0 0 4 0 0 0 369 0 0 3 0 0 3 0 0 90 0 14 1 0 0 0 0 0 0 652

18:30 0 187 0 0 1 0 0 3 0 4 0 275 0 0 1 0 0 6 0 0 73 0 7 2 0 0 1 0 0 1 556

18:45 0 166 0 0 1 0 0 3 0 0 0 286 0 0 3 0 0 4 0 0 67 0 8 0 0 0 0 0 0 1 538

Printed on: 31-Jul-2019 Page: 2 of 2Sensitivity: Medium  © Queen's Printer, 2019

TVIS II - Traffic Volume Information System
Ministry of Transportation Turning Movement 15 Minute Report Region:

Start Date:

End Date:

Survey Type:CENTRAL

31-May-2016 (Tue)

31-May-2016 (Tue)

TM – Interchange

Description:

Hwy:

LHRS:

Offset:

HWY 401 @ CTY RD 2 - KINGSTON RD (NRT)

401

47614

0

I/C Side: N

Schedule Summary: TUES-THURS, 06:00-10:00, 15:00-19:00

Int. Type: T - S



Location:

Site ID: 6476140000 HWY: 401

Count Start Date: 05/31/2016 Count End Date:

Count Start Time: 06:00:00 Count End Time:

Left Thru Right Left Thru Right Left Thru Right Left Thru Right

06:00 to 06:15 0 0 0 0 0 0 0 0 0 0 0 0
06:15 to 06:30 0 0 0 0 1 0 0 0 0 0 0 0
06:30 to 06:45 0 0 0 0 1 0 0 0 0 0 0 0
06:45 to 07:00 0 0 0 0 0 0 0 0 0 0 0 0
07:00 to 07:15 0 0 0 0 0 0 0 0 0 0 1 0
07:15 to 07:30 0 0 0 0 0 0 0 0 0 0 0 0
07:30 to 07:45 0 0 0 0 0 0 0 0 0 0 1 0
07:45 to 08:00 0 0 0 0 0 0 0 0 0 0 0 0
08:00 to 08:15 0 0 0 0 2 0 0 0 0 0 0 0
08:15 to 08:30 0 0 0 0 0 0 0 0 0 0 0 0
08:30 to 08:45 0 0 0 0 0 0 0 0 0 0 1 0
08:45 to 09:00 0 0 0 0 0 0 0 0 0 0 0 0
09:00 to 09:15 0 0 0 0 0 0 0 0 0 0 1 0
09:15 to 09:30 0 0 0 0 0 0 0 0 0 0 1 0
09:30 to 09:45 0 0 0 0 0 0 0 0 0 0 0 0
09:45 to 10:00 0 0 0 0 0 0 0 0 0 0 1 0
10:00 to 10:15 0 0 0 0 0 0 0 0 0 0 0 0
10:15 to 10:30
10:30 to 10:45
10:45 to 11:00
11:00 to 11:15
11:15 to 11:30
11:30 to 11:45
11:45 to 12:00
12:00 to 12:15
12:15 to 12:30
12:30 to 12:45
12:45 to 13:00
13:00 to 13:15
13:15 to 13:30
13:30 to 13:45
13:45 to 14:00
14:00 to 14:15
14:15 to 14:30
14:30 to 14:45
14:45 to 15:00
15:00 to 15:15 0 0 0 0 0 0 0 0 0 0 0 0
15:15 to 15:30 0 0 0 0 0 0 0 0 0 0 1 0
15:30 to 15:45 0 0 0 0 0 0 0 0 0 0 0 0
15:45 to 16:00 0 0 0 0 0 0 0 0 0 0 2 0
16:00 to 16:15 0 0 0 0 0 0 0 0 0 0 0 0
16:15 to 16:30 0 0 0 0 1 0 0 0 0 0 0 0
16:30 to 16:45 0 0 0 0 0 0 0 0 0 0 0 0
16:45 to 17:00 0 0 0 0 0 0 0 0 0 0 0 0
17:00 to 17:15 0 0 0 0 0 0 0 0 0 0 1 0
17:15 to 17:30 0 0 0 0 1 0 0 0 0 0 1 0
17:30 to 17:45 0 0 0 0 0 0 0 0 0 0 0 0
17:45 to 18:00 0 0 0 0 0 0 0 0 0 0 1 0
18:00 to 18:15 0 0 0 0 1 0 0 0 0 0 0 0
18:15 to 18:30 0 0 0 0 0 0 0 0 0 0 0 0
18:30 to 18:45 0 0 0 0 0 0 0 0 0 0 0 0
18:45 to 19:00 0 0 0 0 0 0 0 0 0 0 1 0
19:00 to 19:15
19:15 to 19:30
19:30 to 19:45
19:45 to 20:00

0 0 0 0 7 0 0 0 0 0 13 0

0 7 0 13

South Approach West Approach

HWY 2 KINGSTON ROAD IC‐392 NORTH RAMP TERMINAL

Sub Totals

Total

Bicycle Count Form

05/31/2016

19:00:00

Time
North Approach East Approach



Kingston Road W & Ritchie Avenue / Chapman Drive

Morning Peak Diagram Specified Period

From:

To:

7:30:00

10:30:00

One Hour Peak

From:

To:

7:45:00

8:45:00

Municipality:

Site #:

Intersection:

TFR File #:

Count date:

Ajax

0000005704

Kingston Road W & Ritchie Avenue 

1

1-Oct-2019

Weather conditions:

Clear/Cloudy/Rain

Person(s) who counted:

** Signalized Intersection ** Major Road: Kingston Road W runs W/E

North Leg Total:

North Entering:

North Peds:

Peds Cross:

321

251

3

Heavys

Trucks

Cars

Totals

2

0

143

145

4

1

88

93

0

0

13

13

6

1

244

Heavys

Trucks

Cars

Totals

4

2

64

70

Heavys Trucks Cars Totals

22 29 1015 1066

Heavys Trucks Cars Totals

0 1 25 26

15 23 478 516

3 1 29 33

18 25 532

Peds Cross:

West Peds:

West Entering:

West Leg Total:

3

575

1641

Chapman Drive

Kingston Road W

W

N

E

S

Kingston Road W

Ritchie Avenue

East Leg Total:

East Entering:

East Peds:

Peds Cross:

1599

968

4

Cars Trucks Heavys Totals

11 0 1 12

822 29 20 871

83 1 1 85

916 30 22

Cars Trucks Heavys Totals

586 25 20 631

Cars

Trucks

Heavys

Totals

200

3

8

211

Cars

Trucks

Heavys

Totals

50

0

0

50

28

1

3

32

95

2

5

102

173

3

8

Peds Cross:

South Peds:

South Entering:

South Leg Total:

2

184

395

Comments



Kingston Road W & Ritchie Avenue / Chapman Drive

Mid-day Peak Diagram Specified Period

From:

To:

11:30:00

13:30:00

One Hour Peak

From:

To:

12:30:00

13:30:00

Municipality:

Site #:

Intersection:

TFR File #:

Count date:

Ajax

0000005704

Kingston Road W & Ritchie Avenue 

1

1-Oct-2019

Weather conditions:

Clear/Cloudy/Rain

Person(s) who counted:

** Signalized Intersection ** Major Road: Kingston Road W runs W/E

North Leg Total:

North Entering:

North Peds:

Peds Cross:

213

121

1

Heavys

Trucks

Cars

Totals

0

1

73

74

3

1

22

26

0

0

21

21

3

2

116

Heavys

Trucks

Cars

Totals

2

0

90

92

Heavys Trucks Cars Totals

12 19 1014 1045

Heavys Trucks Cars Totals

0 0 55 55

12 14 964 990

1 1 49 51

13 15 1068

Peds Cross:

West Peds:

West Entering:

West Leg Total:

8

1096

2141

Chapman Drive

Kingston Road W

W

N

E

S

Kingston Road W

Ritchie Avenue

East Leg Total:

East Entering:

East Peds:

Peds Cross:

2070

994

9

Cars Trucks Heavys Totals

13 0 0 13

907 17 12 936

43 2 0 45

963 19 12

Cars Trucks Heavys Totals

1049 15 12 1076

Cars

Trucks

Heavys

Totals

114

4

4

122

Cars

Trucks

Heavys

Totals

34

1

0

35

22

0

2

24

64

1

0

65

120

2

2

Peds Cross:

South Peds:

South Entering:

South Leg Total:

1

124

246

Comments



Kingston Road W & Ritchie Avenue / Chapman Drive

Afternoon Peak Diagram Specified Period

From:

To:

16:00:00

19:00:00

One Hour Peak

From:

To:

16:45:00

17:45:00

Municipality:

Site #:

Intersection:

TFR File #:

Count date:

Ajax

0000005704

Kingston Road W & Ritchie Avenue 

1

1-Oct-2019

Weather conditions:

Clear/Cloudy/Rain

Person(s) who counted:

** Signalized Intersection ** Major Road: Kingston Road W runs W/E

North Leg Total:

North Entering:

North Peds:

Peds Cross:

387

119

4

Heavys

Trucks

Cars

Totals

0

0

73

73

2

0

33

35

0

0

11

11

2

0

117

Heavys

Trucks

Cars

Totals

3

0

265

268

Heavys Trucks Cars Totals

11 5 943 959

Heavys Trucks Cars Totals

0 0 144 144

11 6 1276 1293

0 0 108 108

11 6 1528

Peds Cross:

West Peds:

West Entering:

West Leg Total:

6

1545

2504

Chapman Drive

Kingston Road W

W

N

E

S

Kingston Road W

Ritchie Avenue

East Leg Total:

East Entering:

East Peds:

Peds Cross:

2367

926

9

Cars Trucks Heavys Totals

36 0 0 36

810 5 11 826

64 0 0 64

910 5 11

Cars Trucks Heavys Totals

1424 6 11 1441

Cars

Trucks

Heavys

Totals

205

0

2

207

Cars

Trucks

Heavys

Totals

60

0

0

60

85

0

3

88

137

0

0

137

282

0

3

Peds Cross:

South Peds:

South Entering:

South Leg Total:

2

285

492

Comments



Kingston Road W & Ritchie Avenue / Chapman Drive

Total Count Diagram

Municipality:

Site #:

Intersection:

TFR File #:

Count date:

Ajax

0000005704

Kingston Road W & Ritchie Avenue 

1

1-Oct-2019

Weather conditions:

Clear/Cloudy/Rain

Person(s) who counted:

** Signalized Intersection ** Major Road: Kingston Road W runs W/E

North Leg Total:

North Entering:

North Peds:

Peds Cross:

2245

1177

20

Heavys

Trucks

Cars

Totals

3

3

747

753

24

3

307

334

1

2

87

90

28

8

1141

Heavys

Trucks

Cars

Totals

21

12

1035

1068

Heavys Trucks Cars Totals

106 113 7358 7577

Heavys Trucks Cars Totals

0 4 568 572

106 110 7108 7324

6 6 441 453

112 120 8117

Peds Cross:

West Peds:

West Entering:

West Leg Total:

49

8349

15926

Chapman Drive

Kingston Road W

W

N

E

S

Kingston Road W

Ritchie Avenue

East Leg Total:

East Entering:

East Peds:

Peds Cross:

15137

7057

50

Cars Trucks Heavys Totals

159 3 1 163

6216 107 101 6424

464 4 2 470

6839 114 104

Cars Trucks Heavys Totals

7847 120 113 8080

Cars

Trucks

Heavys

Totals

1212

13

32

1257

Cars

Trucks

Heavys

Totals

395

3

2

400

308

5

20

333

652

8

6

666

1355

16

28

Peds Cross:

South Peds:

South Entering:

South Leg Total:

20

1399

2656

Comments



Kingston Road W & Ritchie Avenue / Chapman Drive
Traffic Count Summary

Intersection: Kingston Road W & Ritchie AvenueCount Date: 1-Oct-2019 Municipality: Ajax

North Approach Totals South Approach Totals

East Approach Totals West Approach Totals

Includes Cars, Trucks, & Heavys Includes Cars, Trucks, & Heavys

Includes Cars, Trucks, & Heavys Includes Cars, Trucks, & Heavys

Hour Hour

Hour Hour

Ending Ending

Ending Ending

Left Left

Left Left

Thru Thru

Thru Thru

Right Right

Right Right

Grand Grand

Grand Grand

Total Total

Total Total

Total Total

Total Total

Peds Peds

Peds Peds

North/South

East/West

Total

Total

Approaches

Approaches

Calculated Values for Traffic Crossing Major Street

Hours Ending:
Crossing Values:

Totals:

Totals:

8:00:00 8 43 86 137 0 208 8:00:00 27 13 31 71 1
9:00:00 12 92 140 244 3 432 9:00:00 51 36 101 188 2

10:00:00 10 28 87 125 3 238 10:00:00 40 17 56 113 10
12:00:00 7 23 71 101 0 214 12:00:00 44 17 52 113 2
13:00:00 14 30 87 131 1 238 13:00:00 35 18 54 107 2
16:00:00 11 13 32 56 0 125 16:00:00 18 16 35 69 0
17:00:00 14 31 82 127 4 363 17:00:00 52 64 120 236 1
18:00:00 7 38 79 124 4 402 18:00:00 64 86 128 278 1
19:00:00 7 36 89 132 5 356 19:00:00 69 66 89 224 1

8:00:00 43 431 4 478 0 721 8:00:00 13 216 14 243 1
9:00:00 72 825 13 910 6 1493 9:00:00 27 527 29 583 4

10:00:00 33 588 10 631 3 1316 10:00:00 41 619 25 685 8
12:00:00 45 768 13 826 7 1693 12:00:00 36 791 40 867 0
13:00:00 39 921 19 979 8 2058 13:00:00 59 973 47 1079 5
16:00:00 25 448 6 479 5 1054 16:00:00 31 514 30 575 5
17:00:00 63 831 44 938 7 2413 17:00:00 117 1284 74 1475 9
18:00:00 67 821 28 916 7 2449 18:00:00 141 1281 111 1533 8
19:00:00 83 791 26 900 7 2209 19:00:00 107 1119 83 1309 9

9:00 10:00 12:00 13:00 16:00 17:00 18:00 19:00
165 89 81 92 55 146 172 158

90 334 753 1177 20 2576 400 333 666 1399 20

470 6424 163 7057 50 15406 572 7324 453 8349 49



Dundas Street & Halls Road

Morning Peak Diagram Specified Period

From:

To:

7:30:00

10:30:00

One Hour Peak

From:

To:

7:30:00

8:30:00

Municipality:

Site #:

Intersection:

TFR File #:

Count date:

Whitby

0000005705

Dundas Street  & Halls Road N

1

1-Oct-2019

Weather conditions:

Clear/Cloudy/Rain

Person(s) who counted:

** Signalized Intersection ** Major Road: Dundas Street  runs W/E

North Leg Total:

North Entering:

North Peds:

Peds Cross:

14

7

0

Heavys

Trucks

Cars

Totals

1

1

0

2

0

1

4

5

1

2

4

Heavys

Trucks

Cars

Totals

1

1

5

7

Heavys Trucks Cars Totals

15 24 1332 1371

Heavys Trucks Cars Totals

1 0 2 3

8 26 473 507

9 26 475

Peds Cross:

West Peds:

West Entering:

West Leg Total:

1

510

1881

Halls Road N

Dundas Street 

W

N

E

S

Dundas Street 

East Leg Total:

East Entering:

East Peds:

Peds Cross:

1885

1373

0

Cars Trucks Heavys Totals

3 1 0 4

1332 23 14 1369

1335 24 14

Cars Trucks Heavys Totals

477 27 8 512

Comments



Dundas Street & Halls Road

Mid-day Peak Diagram Specified Period

From:

To:

11:30:00

13:30:00

One Hour Peak

From:

To:

12:30:00

13:30:00

Municipality:

Site #:

Intersection:

TFR File #:

Count date:

Whitby

0000005705

Dundas Street  & Halls Road N

1

1-Oct-2019

Weather conditions:

Clear/Cloudy/Rain

Person(s) who counted:

** Signalized Intersection ** Major Road: Dundas Street  runs W/E

North Leg Total:

North Entering:

North Peds:

Peds Cross:

19

9

2

Heavys

Trucks

Cars

Totals

0

0

6

6

0

0

3

3

0

0

9

Heavys

Trucks

Cars

Totals

0

0

10

10

Heavys Trucks Cars Totals

8 14 614 636

Heavys Trucks Cars Totals

0 0 5 5

8 14 710 732

8 14 715

Peds Cross:

West Peds:

West Entering:

West Leg Total:

0

737

1373

Halls Road N

Dundas Street 

W

N

E

S

Dundas Street 

East Leg Total:

East Entering:

East Peds:

Peds Cross:

1370

635

0

Cars Trucks Heavys Totals

5 0 0 5

608 14 8 630

613 14 8

Cars Trucks Heavys Totals

713 14 8 735

Comments



Dundas Street & Halls Road

Afternoon Peak Diagram Specified Period

From:

To:

16:00:00

19:00:00

One Hour Peak

From:

To:

17:00:00

18:00:00

Municipality:

Site #:

Intersection:

TFR File #:

Count date:

Whitby

0000005705

Dundas Street  & Halls Road N

1

1-Oct-2019

Weather conditions:

Clear/Cloudy/Rain

Person(s) who counted:

** Signalized Intersection ** Major Road: Dundas Street  runs W/E

North Leg Total:

North Entering:

North Peds:

Peds Cross:

33

17

0

Heavys

Trucks

Cars

Totals

0

0

6

6

1

0

10

11

1

0

16

Heavys

Trucks

Cars

Totals

1

0

15

16

Heavys Trucks Cars Totals

8 8 769 785

Heavys Trucks Cars Totals

1 0 7 8

8 5 1294 1307

9 5 1301

Peds Cross:

West Peds:

West Entering:

West Leg Total:

1

1315

2100

Halls Road N

Dundas Street 

W

N

E

S

Dundas Street 

East Leg Total:

East Entering:

East Peds:

Peds Cross:

2105

787

0

Cars Trucks Heavys Totals

8 0 0 8

763 8 8 779

771 8 8

Cars Trucks Heavys Totals

1304 5 9 1318

Comments



Dundas Street & Halls Road

Total Count Diagram

Municipality:

Site #:

Intersection:

TFR File #:

Count date:

Whitby

0000005705

Dundas Street  & Halls Road N

1

1-Oct-2019

Weather conditions:

Clear/Cloudy/Rain

Person(s) who counted:

** Signalized Intersection ** Major Road: Dundas Street  runs W/E

North Leg Total:

North Entering:

North Peds:

Peds Cross:

182

92

3

Heavys

Trucks

Cars

Totals

2

1

36

39

1

1

51

53

3

2

87

Heavys

Trucks

Cars

Totals

3

4

83

90

Heavys Trucks Cars Totals

81 112 6302 6495

Heavys Trucks Cars Totals

3 3 36 42

78 125 6426 6629

81 128 6462

Peds Cross:

West Peds:

West Entering:

West Leg Total:

3

6671

13166

Halls Road N

Dundas Street 

W

N

E

S

Dundas Street 

East Leg Total:

East Entering:

East Peds:

Peds Cross:

13186

6504

0

Cars Trucks Heavys Totals

47 1 0 48

6266 111 79 6456

6313 112 79

Cars Trucks Heavys Totals

6477 126 79 6682

Comments



Dundas Street & Halls Road
Traffic Count Summary

Intersection: Dundas Street  & Halls Road N Count Date: 1-Oct-2019 Municipality: Whitby

North Approach Totals South Approach Totals

East Approach Totals West Approach Totals

Includes Cars, Trucks, & Heavys Includes Cars, Trucks, & Heavys

Includes Cars, Trucks, & Heavys Includes Cars, Trucks, & Heavys

Hour Hour

Hour Hour

Ending Ending

Ending Ending

Left Left

Left Left

Thru Thru

Thru Thru

Right Right

Right Right

Grand Grand

Grand Grand

Total Total

Total Total

Total Total

Total Total

Peds Peds

Peds Peds

North/South

East/West

Total

Total

Approaches

Approaches

Calculated Values for Traffic Crossing Major Street

Hours Ending:
Crossing Values:

Totals:

Totals:

8:00:00 1 0 2 3 0 3 8:00:00 0 0 0 0 0
9:00:00 8 0 2 10 1 10 9:00:00 0 0 0 0 0

10:00:00 8 0 6 14 0 14 10:00:00 0 0 0 0 0
12:00:00 7 0 5 12 0 12 12:00:00 0 0 0 0 0
13:00:00 3 0 5 8 2 8 13:00:00 0 0 0 0 0
16:00:00 2 0 3 5 0 5 16:00:00 0 0 0 0 0
17:00:00 8 0 6 14 0 14 17:00:00 0 0 0 0 0
18:00:00 11 0 6 17 0 17 18:00:00 0 0 0 0 0
19:00:00 5 0 4 9 0 9 19:00:00 0 0 0 0 0

8:00:00 0 737 3 740 0 969 8:00:00 1 228 0 229 0
9:00:00 0 1272 3 1275 0 1831 9:00:00 4 552 0 556 2

10:00:00 0 858 9 867 0 1592 10:00:00 3 722 0 725 0
12:00:00 0 651 4 655 0 1265 12:00:00 6 604 0 610 0
13:00:00 0 623 6 629 0 1323 13:00:00 2 692 0 694 0
16:00:00 0 319 4 323 0 703 16:00:00 4 376 0 380 0
17:00:00 0 661 8 669 0 1855 17:00:00 13 1173 0 1186 0
18:00:00 0 779 8 787 0 2102 18:00:00 8 1307 0 1315 1
19:00:00 0 556 3 559 0 1535 19:00:00 1 975 0 976 0

8:00 9:00 10:00 12:00 13:00 17:00 18:00 19:00
1 10 8 7 3 8 12 5

53 0 39 92 3 92 0 0 0 0 0

0 6456 48 6504 0 13175 42 6629 0 6671 3



Dundas Street & Athol Street

Morning Peak Diagram Specified Period

From:

To:

7:30:00

10:30:00

One Hour Peak

From:

To:

8:15:00

9:15:00

Municipality:

Site #:

Intersection:

TFR File #:

Count date:

Whitby

0000005706

Dundas Street & Athol Street

1

1-Oct-2019

Weather conditions:

Clear/Cloudy/Rain

Person(s) who counted:

** Non-Signalized Intersection ** Major Road: Dundas Street runs W/E

Heavys Trucks Cars Totals

16 23 761 800

Heavys Trucks Cars Totals

15 13 506 534

0 0 16 16

15 13 522

Peds Cross:

West Peds:

West Entering:

West Leg Total:

1

550

1350

Dundas Street

W

N

E

S

Dundas Street

Athol Street

East Leg Total:

East Entering:

East Peds:

Peds Cross:

1429

864

2

Cars Trucks Heavys Totals

755 23 16 794

69 0 1 70

824 23 17

Cars Trucks Heavys Totals

536 13 16 565

Cars

Trucks

Heavys

Totals

85

0

1

86

Cars

Trucks

Heavys

Totals

6

0

0

6

30

0

1

31

36

0

1

Peds Cross:

South Peds:

South Entering:

South Leg Total:

22

37

123

Comments



Dundas Street & Athol Street

Mid-day Peak Diagram Specified Period

From:

To:

11:30:00

13:30:00

One Hour Peak

From:

To:

12:15:00

13:15:00

Municipality:

Site #:

Intersection:

TFR File #:

Count date:

Whitby

0000005706

Dundas Street & Athol Street

1

1-Oct-2019

Weather conditions:

Clear/Cloudy/Rain

Person(s) who counted:

** Non-Signalized Intersection ** Major Road: Dundas Street runs W/E

Heavys Trucks Cars Totals

9 14 668 691

Heavys Trucks Cars Totals

11 12 648 671

0 1 37 38

11 13 685

Peds Cross:

West Peds:

West Entering:

West Leg Total:

3

709

1400

Dundas Street

W

N

E

S

Dundas Street

Athol Street

East Leg Total:

East Entering:

East Peds:

Peds Cross:

1475

754

1

Cars Trucks Heavys Totals

657 14 9 680

72 2 0 74

729 16 9

Cars Trucks Heavys Totals

697 13 11 721

Cars

Trucks

Heavys

Totals

109

3

0

112

Cars

Trucks

Heavys

Totals

11

0

0

11

49

1

0

50

60

1

0

Peds Cross:

South Peds:

South Entering:

South Leg Total:

32

61

173

Comments



Dundas Street & Athol Street

Afternoon Peak Diagram Specified Period

From:

To:

16:00:00

19:00:00

One Hour Peak

From:

To:

17:00:00

18:00:00

Municipality:

Site #:

Intersection:

TFR File #:

Count date:

Whitby

0000005706

Dundas Street & Athol Street

1

1-Oct-2019

Weather conditions:

Clear/Cloudy/Rain

Person(s) who counted:

** Non-Signalized Intersection ** Major Road: Dundas Street runs W/E

Heavys Trucks Cars Totals

11 9 773 793

Heavys Trucks Cars Totals

8 7 1000 1015

0 0 28 28

8 7 1028

Peds Cross:

West Peds:

West Entering:

West Leg Total:

3

1043

1836

Dundas Street

W

N

E

S

Dundas Street

Athol Street

East Leg Total:

East Entering:

East Peds:

Peds Cross:

1929

851

4

Cars Trucks Heavys Totals

761 9 11 781

70 0 0 70

831 9 11

Cars Trucks Heavys Totals

1063 7 8 1078

Cars

Trucks

Heavys

Totals

98

0

0

98

Cars

Trucks

Heavys

Totals

12

0

0

12

63

0

0

63

75

0

0

Peds Cross:

South Peds:

South Entering:

South Leg Total:

16

75

173

Comments



Dundas Street & Athol Street

Total Count Diagram

Municipality:

Site #:

Intersection:

TFR File #:

Count date:

Whitby

0000005706

Dundas Street & Athol Street

1

1-Oct-2019

Weather conditions:

Clear/Cloudy/Rain

Person(s) who counted:

** Non-Signalized Intersection ** Major Road: Dundas Street runs W/E

Heavys Trucks Cars Totals

95 96 5447 5638

Heavys Trucks Cars Totals

87 71 5441 5599

0 1 180 181

87 72 5621

Peds Cross:

West Peds:

West Entering:

West Leg Total:

14

5780

11418

Dundas Street

W

N

E

S

Dundas Street

Athol Street

East Leg Total:

East Entering:

East Peds:

Peds Cross:

12039

6101

12

Cars Trucks Heavys Totals

5387 95 95 5577

519 3 2 524

5906 98 97

Cars Trucks Heavys Totals

5773 76 89 5938

Cars

Trucks

Heavys

Totals

699

4

2

705

Cars

Trucks

Heavys

Totals

60

1

0

61

332

5

2

339

392

6

2

Peds Cross:

South Peds:

South Entering:

South Leg Total:

163

400

1105

Comments



Dundas Street & Athol Street
Traffic Count Summary

Intersection: Dundas Street & Athol Street Count Date: 1-Oct-2019 Municipality: Whitby

North Approach Totals South Approach Totals

East Approach Totals West Approach Totals

Includes Cars, Trucks, & Heavys Includes Cars, Trucks, & Heavys

Includes Cars, Trucks, & Heavys Includes Cars, Trucks, & Heavys

Hour Hour

Hour Hour

Ending Ending

Ending Ending

Left Left

Left Left

Thru Thru

Thru Thru

Right Right

Right Right

Grand Grand

Grand Grand

Total Total

Total Total

Total Total

Total Total

Peds Peds

Peds Peds

North/South

East/West

Total

Total

Approaches

Approaches

Calculated Values for Traffic Crossing Major Street

Hours Ending:
Crossing Values:

Totals:

Totals:

8:00:00 0 0 0 0 0 14 8:00:00 0 0 14 14 6
9:00:00 0 0 0 0 0 26 9:00:00 3 0 23 26 26

10:00:00 0 0 0 0 0 38 10:00:00 5 0 33 38 18
12:00:00 0 0 0 0 0 44 12:00:00 5 0 39 44 26
13:00:00 0 0 0 0 0 64 13:00:00 13 0 51 64 24
16:00:00 0 0 0 0 0 26 16:00:00 7 0 19 26 18
17:00:00 0 0 0 0 0 66 17:00:00 11 0 55 66 19
18:00:00 0 0 0 0 0 75 18:00:00 12 0 63 75 16
19:00:00 0 0 0 0 0 47 19:00:00 5 0 42 47 10

8:00:00 28 378 0 406 1 609 8:00:00 0 203 0 203 0
9:00:00 74 810 0 884 2 1391 9:00:00 0 488 19 507 1

10:00:00 59 657 0 716 0 1359 10:00:00 0 624 19 643 0
12:00:00 66 655 0 721 0 1337 12:00:00 0 591 25 616 1
13:00:00 76 666 0 742 0 1451 13:00:00 0 678 31 709 6
16:00:00 33 353 0 386 1 714 16:00:00 0 313 15 328 0
17:00:00 59 703 0 762 4 1702 17:00:00 0 921 19 940 1
18:00:00 70 781 0 851 4 1894 18:00:00 0 1015 28 1043 3
19:00:00 59 574 0 633 0 1424 19:00:00 0 766 25 791 2

9:00 10:00 12:00 13:00 16:00 17:00 18:00 19:00
6 5 6 19 8 16 19 7

0 0 0 0 0 400 61 0 339 400 163

524 5577 0 6101 12 11881 0 5599 181 5780 14



Dundas Street & Ash Street /Beer store parking c

Morning Peak Diagram Specified Period

From:

To:

7:30:00

10:30:00

One Hour Peak

From:

To:

8:15:00

9:15:00

Municipality:

Site #:

Intersection:

TFR File #:

Count date:

Whitby

0000005707

Dundas Street & Ash Street / Beer s

1

1-Oct-2019

Weather conditions:

Clear/Cloudy/Rain

Person(s) who counted:

** Non-Signalized Intersection ** Major Road: Dundas Street runs W/E

North Leg Total:

North Entering:

North Peds:

Peds Cross:

64

19

9

Heavys

Trucks

Cars

Totals

0

0

12

12

0

0

0

0

0

1

6

7

0

1

18

Heavys

Trucks

Cars

Totals

3

2

40

45

Heavys Trucks Cars Totals

17 23 800 840

Heavys Trucks Cars Totals

1 1 18 20

15 12 514 541

0 0 1 1

16 13 533

Peds Cross:

West Peds:

West Entering:

West Leg Total:

3

562

1402

Ash Street

Dundas Street

W

N

E

S

Dundas Street

Beer store parking lot Access

East Leg Total:

East Entering:

East Peds:

Peds Cross:

1411

860

2

Cars Trucks Heavys Totals

22 1 2 25

788 23 17 828

7 0 0 7

817 24 19

Cars Trucks Heavys Totals

523 13 15 551

Cars

Trucks

Heavys

Totals

8

0

0

8

Cars

Trucks

Heavys

Totals

0

0

0

0

0

0

0

0

3

0

0

3

3

0

0

Peds Cross:

South Peds:

South Entering:

South Leg Total:

19

3

11

Comments



Dundas Street & Ash Street /Beer store parking c

Mid-day Peak Diagram Specified Period

From:

To:

11:30:00

13:30:00

One Hour Peak

From:

To:

12:00:00

13:00:00

Municipality:

Site #:

Intersection:

TFR File #:

Count date:

Whitby

0000005707

Dundas Street & Ash Street / Beer s

1

1-Oct-2019

Weather conditions:

Clear/Cloudy/Rain

Person(s) who counted:

** Non-Signalized Intersection ** Major Road: Dundas Street runs W/E

North Leg Total:

North Entering:

North Peds:

Peds Cross:

57

23

10

Heavys

Trucks

Cars

Totals

0

1

14

15

0

0

1

1

0

0

7

7

0

1

22

Heavys

Trucks

Cars

Totals

0

2

32

34

Heavys Trucks Cars Totals

9 18 707 734

Heavys Trucks Cars Totals

0 2 19 21

13 12 693 718

0 0 12 12

13 14 724

Peds Cross:

West Peds:

West Entering:

West Leg Total:

2

751

1485

Ash Street

Dundas Street

W

N

E

S

Dundas Street

Beer store parking lot Access

East Leg Total:

East Entering:

East Peds:

Peds Cross:

1497

751

4

Cars Trucks Heavys Totals

12 0 0 12

693 17 9 719

20 0 0 20

725 17 9

Cars Trucks Heavys Totals

721 12 13 746

Cars

Trucks

Heavys

Totals

33

0

0

33

Cars

Trucks

Heavys

Totals

0

0

0

0

1

0

0

1

21

0

0

21

22

0

0

Peds Cross:

South Peds:

South Entering:

South Leg Total:

14

22

55

Comments



Dundas Street & Ash Street /Beer store parking c

Afternoon Peak Diagram Specified Period

From:

To:

16:00:00

19:00:00

One Hour Peak

From:

To:

17:00:00

18:00:00

Municipality:

Site #:

Intersection:

TFR File #:

Count date:

Whitby

0000005707

Dundas Street & Ash Street / Beer s

1

1-Oct-2019

Weather conditions:

Clear/Cloudy/Rain

Person(s) who counted:

** Non-Signalized Intersection ** Major Road: Dundas Street runs W/E

North Leg Total:

North Entering:

North Peds:

Peds Cross:

78

27

10

Heavys

Trucks

Cars

Totals

0

0

19

19

0

0

1

1

0

0

7

7

0

0

27

Heavys

Trucks

Cars

Totals

0

0

51

51

Heavys Trucks Cars Totals

12 9 824 845

Heavys Trucks Cars Totals

0 0 21 21

9 7 1029 1045

0 0 15 15

9 7 1065

Peds Cross:

West Peds:

West Entering:

West Leg Total:

1

1081

1926

Ash Street

Dundas Street

W

N

E

S

Dundas Street

Beer store parking lot Access

East Leg Total:

East Entering:

East Peds:

Peds Cross:

1938

864

10

Cars Trucks Heavys Totals

25 0 0 25

804 9 12 825

14 0 0 14

843 9 12

Cars Trucks Heavys Totals

1058 7 9 1074

Cars

Trucks

Heavys

Totals

30

0

0

30

Cars

Trucks

Heavys

Totals

1

0

0

1

5

0

0

5

22

0

0

22

28

0

0

Peds Cross:

South Peds:

South Entering:

South Leg Total:

15

28

58

Comments



Dundas Street & Ash Street /Beer store parking c

Total Count Diagram

Municipality:

Site #:

Intersection:

TFR File #:

Count date:

Whitby

0000005707

Dundas Street & Ash Street / Beer s

1

1-Oct-2019

Weather conditions:

Clear/Cloudy/Rain

Person(s) who counted:

** Non-Signalized Intersection ** Major Road: Dundas Street runs W/E

North Leg Total:

North Entering:

North Peds:

Peds Cross:

433

151

67

Heavys

Trucks

Cars

Totals

0

2

96

98

0

0

9

9

0

2

42

44

0

4

147

Heavys

Trucks

Cars

Totals

5

4

273

282

Heavys Trucks Cars Totals

98 96 5896 6090

Heavys Trucks Cars Totals

2 3 117 122

89 72 5628 5789

0 0 54 54

91 75 5799

Peds Cross:

West Peds:

West Entering:

West Leg Total:

21

5965

12055

Ash Street

Dundas Street

W

N

E

S

Dundas Street

Beer store parking lot Access

East Leg Total:

East Entering:

East Peds:

Peds Cross:

12145

6211

36

Cars Trucks Heavys Totals

139 1 3 143

5784 94 98 5976

92 0 0 92

6015 95 101

Cars Trucks Heavys Totals

5771 74 89 5934

Cars

Trucks

Heavys

Totals

155

0

0

155

Cars

Trucks

Heavys

Totals

16

0

0

16

17

0

0

17

101

0

0

101

134

0

0

Peds Cross:

South Peds:

South Entering:

South Leg Total:

129

134

289

Comments



Dundas Street & Ash Street /Beer store parking c
Traffic Count Summary

Intersection: Dundas Street & Ash Street / Beer Count Date: 1-Oct-2019 Municipality: Whitby

North Approach Totals South Approach Totals

East Approach Totals West Approach Totals

Includes Cars, Trucks, & Heavys Includes Cars, Trucks, & Heavys

Includes Cars, Trucks, & Heavys Includes Cars, Trucks, & Heavys

Hour Hour

Hour Hour

Ending Ending

Ending Ending

Left Left

Left Left

Thru Thru

Thru Thru

Right Right

Right Right

Grand Grand

Grand Grand

Total Total

Total Total

Total Total

Total Total

Peds Peds

Peds Peds

North/South

East/West

Total

Total

Approaches

Approaches

Calculated Values for Traffic Crossing Major Street

Hours Ending:
Crossing Values:

Totals:

Totals:

8:00:00 0 0 7 7 4 7 8:00:00 0 0 0 0 7
9:00:00 8 0 8 16 16 19 9:00:00 0 0 3 3 18

10:00:00 6 0 14 20 4 20 10:00:00 0 0 0 0 19
12:00:00 3 2 11 16 8 42 12:00:00 7 4 15 26 15
13:00:00 7 1 15 23 10 45 13:00:00 0 1 21 22 14
16:00:00 1 2 4 7 5 15 16:00:00 2 0 6 8 12
17:00:00 7 2 11 20 4 43 17:00:00 3 3 17 23 17
18:00:00 7 1 19 27 10 55 18:00:00 1 5 22 28 15
19:00:00 5 1 9 15 6 39 19:00:00 3 4 17 24 12

8:00:00 1 399 5 405 1 617 8:00:00 3 209 0 212 0
9:00:00 7 885 22 914 0 1423 9:00:00 16 492 1 509 3

10:00:00 2 695 16 713 2 1359 10:00:00 15 631 0 646 2
12:00:00 12 695 16 723 2 1359 12:00:00 12 618 6 636 2
13:00:00 20 719 12 751 4 1502 13:00:00 21 718 12 751 2
16:00:00 11 381 13 405 5 725 16:00:00 6 311 3 320 3
17:00:00 16 756 22 794 5 1758 17:00:00 10 944 10 964 1
18:00:00 14 825 25 864 10 1945 18:00:00 21 1045 15 1081 1
19:00:00 9 621 12 642 7 1488 19:00:00 18 821 7 846 7

9:00 10:00 12:00 13:00 16:00 17:00 18:00 19:00
11 10 18 14 13 19 24 26

44 9 98 151 67 285 16 17 101 134 129

92 5976 143 6211 36 12176 122 5789 54 5965 21



Dundas Street & Springwood Street

Morning Peak Diagram Specified Period

From:

To:

7:30:00

10:30:00

One Hour Peak

From:

To:

8:00:00

9:00:00

Municipality:

Site #:

Intersection:

TFR File #:

Count date:

Whitby

0000005708

Dundas Street & Springwood Street

1

1-Oct-2019

Weather conditions:

Clear/Cloudy/Rain

Person(s) who counted:

** Non-Signalized Intersection ** Major Road: Dundas Street runs W/E

Heavys Trucks Cars Totals

19 19 1105 1143

Heavys Trucks Cars Totals

12 24 751 787

0 2 16 18

12 26 767

Peds Cross:

West Peds:

West Entering:

West Leg Total:

0

805

1948

Dundas Street

W

N

E

S

Dundas Street

Springwood Street

East Leg Total:

East Entering:

East Peds:

Peds Cross:

1950

1154

0

Cars Trucks Heavys Totals

1094 18 19 1131

23 0 0 23

1117 18 19

Cars Trucks Heavys Totals

760 24 12 796

Cars

Trucks

Heavys

Totals

39

2

0

41

Cars

Trucks

Heavys

Totals

11

1

0

12

9

0

0

9

20

1

0

Peds Cross:

South Peds:

South Entering:

South Leg Total:

3

21

62

Comments



Dundas Street & Springwood Street

Mid-day Peak Diagram Specified Period

From:

To:

11:30:00

13:30:00

One Hour Peak

From:

To:

11:30:00

12:30:00

Municipality:

Site #:

Intersection:

TFR File #:

Count date:

Whitby

0000005708

Dundas Street & Springwood Street

1

1-Oct-2019

Weather conditions:

Clear/Cloudy/Rain

Person(s) who counted:

** Non-Signalized Intersection ** Major Road: Dundas Street runs W/E

Heavys Trucks Cars Totals

10 10 961 981

Heavys Trucks Cars Totals

11 17 1094 1122

0 1 29 30

11 18 1123

Peds Cross:

West Peds:

West Entering:

West Leg Total:

0

1152

2133

Dundas Street

W

N

E

S

Dundas Street

Springwood Street

East Leg Total:

East Entering:

East Peds:

Peds Cross:

2137

992

0

Cars Trucks Heavys Totals

944 9 10 963

28 1 0 29

972 10 10

Cars Trucks Heavys Totals

1117 17 11 1145

Cars

Trucks

Heavys

Totals

57

2

0

59

Cars

Trucks

Heavys

Totals

17

1

0

18

23

0

0

23

40

1

0

Peds Cross:

South Peds:

South Entering:

South Leg Total:

5

41

100

Comments



Dundas Street & Springwood Street

Afternoon Peak Diagram Specified Period

From:

To:

16:00:00

19:00:00

One Hour Peak

From:

To:

16:30:00

17:30:00

Municipality:

Site #:

Intersection:

TFR File #:

Count date:

Whitby

0000005708

Dundas Street & Springwood Street

1

1-Oct-2019

Weather conditions:

Clear/Cloudy/Rain

Person(s) who counted:

** Non-Signalized Intersection ** Major Road: Dundas Street runs W/E

Heavys Trucks Cars Totals

8 4 1002 1014

Heavys Trucks Cars Totals

10 3 1367 1380

0 3 35 38

10 6 1402

Peds Cross:

West Peds:

West Entering:

West Leg Total:

0

1418

2432

Dundas Street

W

N

E

S

Dundas Street

Springwood Street

East Leg Total:

East Entering:

East Peds:

Peds Cross:

2420

1018

0

Cars Trucks Heavys Totals

986 4 8 998

19 1 0 20

1005 5 8

Cars Trucks Heavys Totals

1389 3 10 1402

Cars

Trucks

Heavys

Totals

54

4

0

58

Cars

Trucks

Heavys

Totals

16

0

0

16

22

0

0

22

38

0

0

Peds Cross:

South Peds:

South Entering:

South Leg Total:

0

38

96

Comments



Dundas Street & Springwood Street

Total Count Diagram

Municipality:

Site #:

Intersection:

TFR File #:

Count date:

Whitby

0000005708

Dundas Street & Springwood Street

1

1-Oct-2019

Weather conditions:

Clear/Cloudy/Rain

Person(s) who counted:

** Non-Signalized Intersection ** Major Road: Dundas Street runs W/E

Heavys Trucks Cars Totals

90 75 7427 7592

Heavys Trucks Cars Totals

93 109 8092 8294

0 8 212 220

93 117 8304

Peds Cross:

West Peds:

West Entering:

West Leg Total:

0

8514

16106

Dundas Street

W

N

E

S

Dundas Street

Springwood Street

East Leg Total:

East Entering:

East Peds:

Peds Cross:

16110

7664

0

Cars Trucks Heavys Totals

7326 73 90 7489

172 3 0 175

7498 76 90

Cars Trucks Heavys Totals

8244 109 93 8446

Cars

Trucks

Heavys

Totals

384

11

0

395

Cars

Trucks

Heavys

Totals

101

2

0

103

152

0

0

152

253

2

0

Peds Cross:

South Peds:

South Entering:

South Leg Total:

16

255

650

Comments



Dundas Street & Springwood Street
Traffic Count Summary

Intersection: Dundas Street & Springwood Stree Count Date: 1-Oct-2019 Municipality: Whitby

North Approach Totals South Approach Totals

East Approach Totals West Approach Totals

Includes Cars, Trucks, & Heavys Includes Cars, Trucks, & Heavys

Includes Cars, Trucks, & Heavys Includes Cars, Trucks, & Heavys

Hour Hour

Hour Hour

Ending Ending

Ending Ending

Left Left

Left Left

Thru Thru

Thru Thru

Right Right

Right Right

Grand Grand

Grand Grand

Total Total

Total Total

Total Total

Total Total

Peds Peds

Peds Peds

North/South

East/West

Total

Total

Approaches

Approaches

Calculated Values for Traffic Crossing Major Street

Hours Ending:
Crossing Values:

Totals:

Totals:

8:00:00 0 0 0 0 0 12 8:00:00 5 0 7 12 0
9:00:00 0 0 0 0 0 21 9:00:00 12 0 9 21 3

10:00:00 0 0 0 0 0 24 10:00:00 9 0 15 24 3
12:00:00 0 0 0 0 0 35 12:00:00 15 0 20 35 2
13:00:00 0 0 0 0 0 43 13:00:00 21 0 22 43 7
16:00:00 0 0 0 0 0 15 16:00:00 6 0 9 15 1
17:00:00 0 0 0 0 0 25 17:00:00 11 0 14 25 0
18:00:00 0 0 0 0 0 46 18:00:00 16 0 30 46 0
19:00:00 0 0 0 0 0 34 19:00:00 8 0 26 34 0

8:00:00 6 506 0 512 0 784 8:00:00 0 265 7 272 0
9:00:00 23 1131 0 1154 0 1959 9:00:00 0 787 18 805 0

10:00:00 26 838 0 864 0 1719 10:00:00 0 834 21 855 0
12:00:00 20 916 0 936 0 1924 12:00:00 0 956 32 988 0
13:00:00 30 947 0 977 0 2109 13:00:00 0 1108 24 1132 0
16:00:00 10 477 0 487 0 1008 16:00:00 0 507 14 521 0
17:00:00 18 973 0 991 0 2361 17:00:00 0 1322 48 1370 0
18:00:00 28 958 0 986 0 2385 18:00:00 0 1367 32 1399 0
19:00:00 14 743 0 757 0 1929 19:00:00 0 1148 24 1172 0

9:00 10:00 12:00 13:00 16:00 17:00 18:00 19:00
12 9 15 21 6 11 16 8

0 0 0 0 0 255 103 0 152 255 16

175 7489 0 7664 0 16178 0 8294 220 8514 0



Dundas Street & Kendalwood Park Plaza Access/End

Morning Peak Diagram Specified Period

From:

To:

7:30:00

10:30:00

One Hour Peak

From:

To:

8:00:00

9:00:00

Municipality:

Site #:

Intersection:

TFR File #:

Count date:

Whitby

0000005709

Dundas Street & Kendalwood Park 

1

1-Oct-2019

Weather conditions:

Clear/Cloudy/Rain

Person(s) who counted:

** Non-Signalized Intersection ** Major Road: Dundas Street runs W/E

North Leg Total:

North Entering:

North Peds:

Peds Cross:

3

1

0

Heavys

Trucks

Cars

Totals

0

0

1

1

0

0

0

0

0

0

0

0

0

0

1

Heavys

Trucks

Cars

Totals

0

0

2

2

Heavys Trucks Cars Totals

20 19 1097 1136

Heavys Trucks Cars Totals

0 0 1 1

11 24 702 737

0 2 43 45

11 26 746

Peds Cross:

West Peds:

West Entering:

West Leg Total:

0

783

1919

End Of The Roll parking lot Access

Dundas Street

W

N

E

S

Dundas Street

Kendalwood Park Plaza Access 

East Leg Total:

East Entering:

East Peds:

Peds Cross:

1880

1137

0

Cars Trucks Heavys Totals

1 0 0 1

1089 19 20 1128

8 0 0 8

1098 19 20

Cars Trucks Heavys Totals

708 24 11 743

Cars

Trucks

Heavys

Totals

51

2

0

53

Cars

Trucks

Heavys

Totals

7

0

0

7

0

0

0

0

6

0

0

6

13

0

0

Peds Cross:

South Peds:

South Entering:

South Leg Total:

0

13

66

Comments



Dundas Street & Kendalwood Park Plaza Access/End

Mid-day Peak Diagram Specified Period

From:

To:

11:30:00

13:30:00

One Hour Peak

From:

To:

12:00:00

13:00:00

Municipality:

Site #:

Intersection:

TFR File #:

Count date:

Whitby

0000005709

Dundas Street & Kendalwood Park 

1

1-Oct-2019

Weather conditions:

Clear/Cloudy/Rain

Person(s) who counted:

** Non-Signalized Intersection ** Major Road: Dundas Street runs W/E

North Leg Total:

North Entering:

North Peds:

Peds Cross:

12

6

0

Heavys

Trucks

Cars

Totals

0

0

4

4

0

0

0

0

0

0

2

2

0

0

6

Heavys

Trucks

Cars

Totals

0

0

6

6

Heavys Trucks Cars Totals

10 11 946 967

Heavys Trucks Cars Totals

0 0 4 4

12 14 964 990

0 3 135 138

12 17 1103

Peds Cross:

West Peds:

West Entering:

West Leg Total:

0

1132

2099

End Of The Roll parking lot Access

Dundas Street

W

N

E

S

Dundas Street

Kendalwood Park Plaza Access 

East Leg Total:

East Entering:

East Peds:

Peds Cross:

1982

948

0

Cars Trucks Heavys Totals

2 0 0 2

899 10 10 919

26 1 0 27

927 11 10

Cars Trucks Heavys Totals

1007 15 12 1034

Cars

Trucks

Heavys

Totals

161

4

0

165

Cars

Trucks

Heavys

Totals

43

1

0

44

0

0

0

0

41

1

0

42

84

2

0

Peds Cross:

South Peds:

South Entering:

South Leg Total:

2

86

251

Comments



Dundas Street & Kendalwood Park Plaza Access/End

Afternoon Peak Diagram Specified Period

From:

To:

16:00:00

19:00:00

One Hour Peak

From:

To:

16:30:00

17:30:00

Municipality:

Site #:

Intersection:

TFR File #:

Count date:

Whitby

0000005709

Dundas Street & Kendalwood Park 

1

1-Oct-2019

Weather conditions:

Clear/Cloudy/Rain

Person(s) who counted:

** Non-Signalized Intersection ** Major Road: Dundas Street runs W/E

North Leg Total:

North Entering:

North Peds:

Peds Cross:

8

6

0

Heavys

Trucks

Cars

Totals

0

0

5

5

0

0

0

0

0

0

1

1

0

0

6

Heavys

Trucks

Cars

Totals

0

0

2

2

Heavys Trucks Cars Totals

8 5 969 982

Heavys Trucks Cars Totals

0 0 0 0

9 3 1220 1232

0 0 115 115

9 3 1335

Peds Cross:

West Peds:

West Entering:

West Leg Total:

0

1347

2329

End Of The Roll parking lot Access

Dundas Street

W

N

E

S

Dundas Street

Kendalwood Park Plaza Access 

East Leg Total:

East Entering:

East Peds:

Peds Cross:

2236

967

0

Cars Trucks Heavys Totals

2 0 0 2

940 5 8 953

12 0 0 12

954 5 8

Cars Trucks Heavys Totals

1257 3 9 1269

Cars

Trucks

Heavys

Totals

127

0

0

127

Cars

Trucks

Heavys

Totals

24

0

0

24

0

0

0

0

36

0

0

36

60

0

0

Peds Cross:

South Peds:

South Entering:

South Leg Total:

1

60

187

Comments



Dundas Street & Kendalwood Park Plaza Access/End

Total Count Diagram

Municipality:

Site #:

Intersection:

TFR File #:

Count date:

Whitby

0000005709

Dundas Street & Kendalwood Park 

1

1-Oct-2019

Weather conditions:

Clear/Cloudy/Rain

Person(s) who counted:

** Non-Signalized Intersection ** Major Road: Dundas Street runs W/E

North Leg Total:

North Entering:

North Peds:

Peds Cross:

64

30

0

Heavys

Trucks

Cars

Totals

0

0

23

23

0

0

0

0

1

0

6

7

1

0

29

Heavys

Trucks

Cars

Totals

1

0

33

34

Heavys Trucks Cars Totals

88 78 7233 7399

Heavys Trucks Cars Totals

1 0 16 17

90 95 7106 7291

2 9 846 857

93 104 7968

Peds Cross:

West Peds:

West Entering:

West Leg Total:

0

8165

15564

End Of The Roll parking lot Access

Dundas Street

W

N

E

S

Dundas Street

Kendalwood Park Plaza Access 

East Leg Total:

East Entering:

East Peds:

Peds Cross:

14854

7286

3

Cars Trucks Heavys Totals

17 0 0 17

6962 77 88 7127

140 2 0 142

7119 79 88

Cars Trucks Heavys Totals

7380 96 92 7568

Cars

Trucks

Heavys

Totals

986

11

2

999

Cars

Trucks

Heavys

Totals

248

1

0

249

0

0

0

0

268

1

1

270

516

2

1

Peds Cross:

South Peds:

South Entering:

South Leg Total:

11

519

1518

Comments



Dundas Street & Kendalwood Park Plaza Access/End
Traffic Count Summary

Intersection: Dundas Street & Kendalwood Park Count Date: 1-Oct-2019 Municipality: Whitby

North Approach Totals South Approach Totals

East Approach Totals West Approach Totals

Includes Cars, Trucks, & Heavys Includes Cars, Trucks, & Heavys

Includes Cars, Trucks, & Heavys Includes Cars, Trucks, & Heavys

Hour Hour

Hour Hour

Ending Ending

Ending Ending

Left Left

Left Left

Thru Thru

Thru Thru

Right Right

Right Right

Grand Grand

Grand Grand

Total Total

Total Total

Total Total

Total Total

Peds Peds

Peds Peds

North/South

East/West

Total

Total

Approaches

Approaches

Calculated Values for Traffic Crossing Major Street

Hours Ending:
Crossing Values:

Totals:

Totals:

8:00:00 0 0 0 0 0 4 8:00:00 2 0 2 4 0
9:00:00 0 0 1 1 0 14 9:00:00 7 0 6 13 0

10:00:00 1 0 1 2 0 56 10:00:00 24 0 30 54 2
12:00:00 1 0 6 7 0 90 12:00:00 40 0 43 83 0
13:00:00 2 0 4 6 0 92 13:00:00 44 0 42 86 2
16:00:00 0 0 2 2 0 59 16:00:00 25 0 32 57 2
17:00:00 0 0 5 5 0 76 17:00:00 30 0 41 71 2
18:00:00 1 0 2 3 0 66 18:00:00 30 0 33 63 2
19:00:00 2 0 2 4 0 92 19:00:00 47 0 41 88 1

8:00:00 3 484 4 491 1 740 8:00:00 1 240 8 249 0
9:00:00 8 1128 1 1137 0 1920 9:00:00 1 737 45 783 0

10:00:00 9 813 3 825 1 1673 10:00:00 4 746 98 848 0
12:00:00 26 841 2 869 1 1777 12:00:00 2 780 126 908 0
13:00:00 27 919 2 948 0 2080 13:00:00 4 990 138 1132 0
16:00:00 14 457 1 472 0 967 16:00:00 3 412 80 495 0
17:00:00 11 899 2 912 0 2221 17:00:00 0 1178 131 1309 0
18:00:00 21 911 1 933 0 2268 18:00:00 0 1227 108 1335 0
19:00:00 23 675 1 699 0 1805 19:00:00 2 981 123 1106 0

9:00 10:00 12:00 13:00 16:00 17:00 18:00 19:00
7 26 42 46 25 30 31 49

7 0 23 30 0 549 249 0 270 519 11

142 7127 17 7286 3 15451 17 7291 857 8165 0



Dundas Street & Waverly Street

Morning Peak Diagram Specified Period

From:

To:

7:30:00

10:30:00

One Hour Peak

From:

To:

8:00:00

9:00:00

Municipality:

Site #:

Intersection:

TFR File #:

Count date:

Oshawa

0000005710

Dundas Street (King Street W) & Wa

1

1-Oct-2019

Weather conditions:

Clear/Cloudy/Rain

Person(s) who counted:

** Non-Signalized Intersection ** Major Road: Dundas Street (King Street W) runs 

Heavys Trucks Cars Totals

10 11 775 796

Heavys Trucks Cars Totals

10 21 899 930

0 3 33 36

10 24 932

Peds Cross:

West Peds:

West Entering:

West Leg Total:

3

966

1762

Dundas Street (King Street W)

W

N

E

S

Dundas Street (King Street W)

Waverly Street

East Leg Total:

East Entering:

East Peds:

Peds Cross:

1838

815

0

Cars Trucks Heavys Totals

752 11 10 773

41 0 1 42

793 11 11

Cars Trucks Heavys Totals

989 24 10 1023

Cars

Trucks

Heavys

Totals

74

3

1

78

Cars

Trucks

Heavys

Totals

23

0

0

23

90

3

0

93

113

3

0

Peds Cross:

South Peds:

South Entering:

South Leg Total:

14

116

194

Comments



Dundas Street & Waverly Street

Mid-day Peak Diagram Specified Period

From:

To:

11:30:00

13:30:00

One Hour Peak

From:

To:

12:30:00

13:30:00

Municipality:

Site #:

Intersection:

TFR File #:

Count date:

Oshawa

0000005710

Dundas Street (King Street W) & Wa

1

1-Oct-2019

Weather conditions:

Clear/Cloudy/Rain

Person(s) who counted:

** Non-Signalized Intersection ** Major Road: Dundas Street (King Street W) runs 

Heavys Trucks Cars Totals

10 12 796 818

Heavys Trucks Cars Totals

11 9 989 1009

0 0 44 44

11 9 1033

Peds Cross:

West Peds:

West Entering:

West Leg Total:

0

1053

1871

Dundas Street (King Street W)

W

N

E

S

Dundas Street (King Street W)

Waverly Street

East Leg Total:

East Entering:

East Peds:

Peds Cross:

1885

826

0

Cars Trucks Heavys Totals

781 12 10 803

23 0 0 23

804 12 10

Cars Trucks Heavys Totals

1038 10 11 1059

Cars

Trucks

Heavys

Totals

67

0

0

67

Cars

Trucks

Heavys

Totals

15

0

0

15

49

1

0

50

64

1

0

Peds Cross:

South Peds:

South Entering:

South Leg Total:

5

65

132

Comments



Dundas Street & Waverly Street

Afternoon Peak Diagram Specified Period

From:

To:

16:00:00

19:00:00

One Hour Peak

From:

To:

16:30:00

17:30:00

Municipality:

Site #:

Intersection:

TFR File #:

Count date:

Oshawa

0000005710

Dundas Street (King Street W) & Wa

1

1-Oct-2019

Weather conditions:

Clear/Cloudy/Rain

Person(s) who counted:

** Non-Signalized Intersection ** Major Road: Dundas Street (King Street W) runs 

Heavys Trucks Cars Totals

8 2 938 948

Heavys Trucks Cars Totals

8 5 1188 1201

0 0 61 61

8 5 1249

Peds Cross:

West Peds:

West Entering:

West Leg Total:

0

1262

2210

Dundas Street (King Street W)

W

N

E

S

Dundas Street (King Street W)

Waverly Street

East Leg Total:

East Entering:

East Peds:

Peds Cross:

2231

976

0

Cars Trucks Heavys Totals

926 2 8 936

40 0 0 40

966 2 8

Cars Trucks Heavys Totals

1242 5 8 1255

Cars

Trucks

Heavys

Totals

101

0

0

101

Cars

Trucks

Heavys

Totals

12

0

0

12

54

0

0

54

66

0

0

Peds Cross:

South Peds:

South Entering:

South Leg Total:

3

66

167

Comments



Dundas Street & Waverly Street

Total Count Diagram

Municipality:

Site #:

Intersection:

TFR File #:

Count date:

Oshawa

0000005710

Dundas Street (King Street W) & Wa

1

1-Oct-2019

Weather conditions:

Clear/Cloudy/Rain

Person(s) who counted:

** Non-Signalized Intersection ** Major Road: Dundas Street (King Street W) runs 

Heavys Trucks Cars Totals

77 52 6128 6257

Heavys Trucks Cars Totals

80 88 7412 7580

0 6 293 299

80 94 7705

Peds Cross:

West Peds:

West Entering:

West Leg Total:

16

7879

14136

Dundas Street (King Street W)

W

N

E

S

Dundas Street (King Street W)

Waverly Street

East Leg Total:

East Entering:

East Peds:

Peds Cross:

14316

6310

1

Cars Trucks Heavys Totals

5958 52 77 6087

221 1 1 223

6179 53 78

Cars Trucks Heavys Totals

7832 94 80 8006

Cars

Trucks

Heavys

Totals

514

7

1

522

Cars

Trucks

Heavys

Totals

170

0

0

170

420

6

0

426

590

6

0

Peds Cross:

South Peds:

South Entering:

South Leg Total:

65

596

1118

Comments



Dundas Street & Waverly Street
Traffic Count Summary

Intersection: Dundas Street (King Street W) & W Count Date: 1-Oct-2019 Municipality: Oshawa

North Approach Totals South Approach Totals

East Approach Totals West Approach Totals

Includes Cars, Trucks, & Heavys Includes Cars, Trucks, & Heavys

Includes Cars, Trucks, & Heavys Includes Cars, Trucks, & Heavys

Hour Hour

Hour Hour

Ending Ending

Ending Ending

Left Left

Left Left

Thru Thru

Thru Thru

Right Right

Right Right

Grand Grand

Grand Grand

Total Total

Total Total

Total Total

Total Total

Peds Peds

Peds Peds

North/South

East/West

Total

Total

Approaches

Approaches

Calculated Values for Traffic Crossing Major Street

Hours Ending:
Crossing Values:

Totals:

Totals:

8:00:00 0 0 0 0 0 43 8:00:00 21 0 22 43 2
9:00:00 0 0 0 0 0 116 9:00:00 23 0 93 116 14

10:00:00 0 0 0 0 0 61 10:00:00 19 0 42 61 7
12:00:00 0 0 0 0 0 61 12:00:00 19 0 42 61 12
13:00:00 0 0 0 0 0 59 13:00:00 18 0 41 59 15
16:00:00 0 0 0 0 0 37 16:00:00 8 0 29 37 3
17:00:00 0 0 0 0 0 75 17:00:00 19 0 56 75 4
18:00:00 0 0 0 0 0 80 18:00:00 22 0 58 80 5
19:00:00 0 0 0 0 0 64 19:00:00 21 0 43 64 3

8:00:00 11 393 0 404 0 707 8:00:00 0 288 15 303 1
9:00:00 42 773 0 815 0 1781 9:00:00 0 930 36 966 3

10:00:00 16 628 0 644 1 1441 10:00:00 0 779 18 797 3
12:00:00 15 767 0 782 0 1650 12:00:00 0 837 31 868 5
13:00:00 34 772 0 806 0 1860 13:00:00 0 1018 36 1054 0
16:00:00 10 402 0 412 0 939 16:00:00 0 505 22 527 0
17:00:00 36 921 0 957 0 2138 17:00:00 0 1136 45 1181 1
18:00:00 37 865 0 902 0 2122 18:00:00 0 1159 61 1220 0
19:00:00 22 566 0 588 0 1551 19:00:00 0 928 35 963 3

9:00 10:00 12:00 13:00 16:00 17:00 18:00 19:00
26 23 24 18 8 20 22 24

0 0 0 0 0 596 170 0 426 596 65

223 6087 0 6310 1 14189 0 7580 299 7879 16



Bond Street & Arena Street / Parking lot Access

Morning Peak Diagram Specified Period

From:

To:

7:30:00

10:30:00

One Hour Peak

From:

To:

7:45:00

8:45:00

Municipality:

Site #:

Intersection:

TFR File #:

Count date:

Oshawa

0000005711

Bond Street & Arena Street / Parkin

1

1-Oct-2019

Weather conditions:

Clear/Cloudy/Rain

Person(s) who counted:

** Non-Signalized Intersection ** Major Road: Bond Street runs W/E

North Leg Total:

North Entering:

North Peds:

Peds Cross:

43

19

9

Heavys

Trucks

Cars

Totals

0

0

19

19

0

0

0

0

0

0

0

0

0

0

19

Heavys

Trucks

Cars

Totals

0

1

23

24

Heavys Trucks Cars Totals

18 22 995 1035

Heavys Trucks Cars Totals

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0

Peds Cross:

West Peds:

West Entering:

West Leg Total:

0

0

1035

Arena Street 

Bond Street

W

N

E

S

Bond Street

Parking lot Access

East Leg Total:

East Entering:

East Peds:

Peds Cross:

1037

1037

4

Cars Trucks Heavys Totals

21 1 0 22

973 22 18 1013

2 0 0 2

996 23 18

Cars Trucks Heavys Totals

0 0 0 0

Cars

Trucks

Heavys

Totals

2

0

0

2

Cars

Trucks

Heavys

Totals

3

0

0

3

2

0

0

2

0

0

0

0

5

0

0

Peds Cross:

South Peds:

South Entering:

South Leg Total:

0

5

7

Comments



Bond Street & Arena Street / Parking lot Access

Mid-day Peak Diagram Specified Period

From:

To:

11:30:00

13:30:00

One Hour Peak

From:

To:

12:30:00

13:30:00

Municipality:

Site #:

Intersection:

TFR File #:

Count date:

Oshawa

0000005711

Bond Street & Arena Street / Parkin

1

1-Oct-2019

Weather conditions:

Clear/Cloudy/Rain

Person(s) who counted:

** Non-Signalized Intersection ** Major Road: Bond Street runs W/E

North Leg Total:

North Entering:

North Peds:

Peds Cross:

63

30

13

Heavys

Trucks

Cars

Totals

0

0

30

30

0

0

0

0

0

0

0

0

0

0

30

Heavys

Trucks

Cars

Totals

0

2

31

33

Heavys Trucks Cars Totals

15 14 1146 1175

Heavys Trucks Cars Totals

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0

Peds Cross:

West Peds:

West Entering:

West Leg Total:

1

0

1175

Arena Street 

Bond Street

W

N

E

S

Bond Street

Parking lot Access

East Leg Total:

East Entering:

East Peds:

Peds Cross:

1180

1180

2

Cars Trucks Heavys Totals

30 2 0 32

1113 14 15 1142

6 0 0 6

1149 16 15

Cars Trucks Heavys Totals

0 0 0 0

Cars

Trucks

Heavys

Totals

6

0

0

6

Cars

Trucks

Heavys

Totals

3

0

0

3

1

0

0

1

0

0

0

0

4

0

0

Peds Cross:

South Peds:

South Entering:

South Leg Total:

0

4

10

Comments



Bond Street & Arena Street / Parking lot Access

Afternoon Peak Diagram Specified Period

From:

To:

16:00:00

19:00:00

One Hour Peak

From:

To:

16:30:00

17:30:00

Municipality:

Site #:

Intersection:

TFR File #:

Count date:

Oshawa

0000005711

Bond Street & Arena Street / Parkin

1

1-Oct-2019

Weather conditions:

Clear/Cloudy/Rain

Person(s) who counted:

** Non-Signalized Intersection ** Major Road: Bond Street runs W/E

North Leg Total:

North Entering:

North Peds:

Peds Cross:

58

28

6

Heavys

Trucks

Cars

Totals

0

0

26

26

0

0

2

2

0

0

0

0

0

0

28

Heavys

Trucks

Cars

Totals

0

0

30

30

Heavys Trucks Cars Totals

13 4 1248 1265

Heavys Trucks Cars Totals

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0

Peds Cross:

West Peds:

West Entering:

West Leg Total:

0

0

1265

Arena Street 

Bond Street

W

N

E

S

Bond Street

Parking lot Access

East Leg Total:

East Entering:

East Peds:

Peds Cross:

1263

1263

1

Cars Trucks Heavys Totals

28 0 0 28

1217 4 13 1234

1 0 0 1

1246 4 13

Cars Trucks Heavys Totals

0 0 0 0

Cars

Trucks

Heavys

Totals

3

0

0

3

Cars

Trucks

Heavys

Totals

5

0

0

5

2

0

0

2

0

0

0

0

7

0

0

Peds Cross:

South Peds:

South Entering:

South Leg Total:

0

7

10

Comments



Bond Street & Arena Street / Parking lot Access

Total Count Diagram

Municipality:

Site #:

Intersection:

TFR File #:

Count date:

Oshawa

0000005711

Bond Street & Arena Street / Parkin

1

1-Oct-2019

Weather conditions:

Clear/Cloudy/Rain

Person(s) who counted:

** Non-Signalized Intersection ** Major Road: Bond Street runs W/E

North Leg Total:

North Entering:

North Peds:

Peds Cross:

409

213

61

Heavys

Trucks

Cars

Totals

0

1

205

206

0

0

7

7

0

0

0

0

0

1

212

Heavys

Trucks

Cars

Totals

0

7

189

196

Heavys Trucks Cars Totals

125 85 8297 8507

Heavys Trucks Cars Totals

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0

Peds Cross:

West Peds:

West Entering:

West Leg Total:

7

0

8507

Arena Street 

Bond Street

W

N

E

S

Bond Street

Parking lot Access

East Leg Total:

East Entering:

East Peds:

Peds Cross:

8482

8482

23

Cars Trucks Heavys Totals

180 7 0 187

8064 84 125 8273

22 0 0 22

8266 91 125

Cars Trucks Heavys Totals

0 0 0 0

Cars

Trucks

Heavys

Totals

29

0

0

29

Cars

Trucks

Heavys

Totals

28

0

0

28

9

0

0

9

0

0

0

0

37

0

0

Peds Cross:

South Peds:

South Entering:

South Leg Total:

0

37

66

Comments



Bond Street & Arena Street / Parking lot Access
Traffic Count Summary

Intersection: Bond Street & Arena Street / ParkinCount Date: 1-Oct-2019 Municipality: Oshawa

North Approach Totals South Approach Totals

East Approach Totals West Approach Totals

Includes Cars, Trucks, & Heavys Includes Cars, Trucks, & Heavys

Includes Cars, Trucks, & Heavys Includes Cars, Trucks, & Heavys

Hour Hour

Hour Hour

Ending Ending

Ending Ending

Left Left

Left Left

Thru Thru

Thru Thru

Right Right

Right Right

Grand Grand

Grand Grand

Total Total

Total Total

Total Total

Total Total

Peds Peds

Peds Peds

North/South

East/West

Total

Total

Approaches

Approaches

Calculated Values for Traffic Crossing Major Street

Hours Ending:
Crossing Values:

Totals:

Totals:

8:00:00 0 0 12 12 4 15 8:00:00 2 1 0 3 0
9:00:00 0 0 23 23 7 28 9:00:00 3 2 0 5 0

10:00:00 0 2 34 36 5 38 10:00:00 2 0 0 2 0
12:00:00 0 0 24 24 4 28 12:00:00 2 2 0 4 0
13:00:00 0 1 35 36 9 40 13:00:00 4 0 0 4 0
16:00:00 0 0 12 12 9 13 16:00:00 0 1 0 1 0
17:00:00 0 2 22 24 7 33 17:00:00 8 1 0 9 0
18:00:00 0 1 28 29 8 34 18:00:00 4 1 0 5 0
19:00:00 0 1 16 17 8 21 19:00:00 3 1 0 4 0

8:00:00 0 461 17 478 2 478 8:00:00 0 0 0 0 0
9:00:00 2 985 15 1002 3 1002 9:00:00 0 0 0 0 0

10:00:00 3 945 22 970 1 970 10:00:00 0 0 0 0 1
12:00:00 4 1041 21 1066 8 1066 12:00:00 0 0 0 0 1
13:00:00 3 1110 33 1146 4 1146 13:00:00 0 0 0 0 0
16:00:00 3 591 16 610 0 610 16:00:00 0 0 0 0 1
17:00:00 3 1231 27 1261 2 1261 17:00:00 0 0 0 0 3
18:00:00 1 1134 24 1159 2 1159 18:00:00 0 0 0 0 1
19:00:00 3 775 12 790 1 790 19:00:00 0 0 0 0 0

9:00 10:00 12:00 13:00 16:00 17:00 18:00 19:00
8 6 13 9 2 15 8 5

0 7 206 213 61 250 28 9 0 37 0

22 8273 187 8482 23 8482 0 0 0 0 7



Error! Reference source not found. 2 

Appendix B –Existing Volume 
Diagrams 

  



Segment 1&2 – Unbalanced Volumes



Segment 3 – Unbalanced Volumes



Segment 4 – Unbalanced Volumes



Segment 5 – Unbalanced Volumes



Segment 6 – Unbalanced Volumes



Segment 7 – Unbalanced Volumes



Segment 8 – Unbalanced Volumes



Segment 9&10 – Unbalanced Volumes



Segment 1&2 – Balancing Difference



Segment 3 – Balancing Difference



Segment 4 – Balancing Difference



Segment 5 – Balancing Difference



Segment 6 – Balancing Difference



Segment 7 – Balancing Difference



Segment 8 – Balancing Difference



Segment 9&10 – Balancing Difference



Segment 1&2 – Balanced Volumes



Segment 3 – Balanced Volumes



Segment 4 – Balanced Volumes



Segment 5 – Balanced Volumes



Segment 6 – Balanced Volumes



Segment 7 – Balanced Volumes



Segment 8 – Balanced Volumes



Segment 9&10 – Balanced Volumes
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Appendix C – Synchro Calibration 

  



 IBI GROUP 

100 – 175 Galaxy Boulevard 

Toronto ON  M9W 0C9  Canada 

tel 416 679 1930  fax 416 675 4620 

ibigroup.com 

Memorandum 

To/Attention Kristin Demasi Date June 1, 2020 

From Scott Johnston Project No 119887 

cc Margaret Parkhil, Yannis Stogios, 

Josh Wilson, Gary Yeung 

  

Subject DSBRT Preliminary Design and EA/TPAP  

Synchro Model Calibration Documentation 

 

This memorandum documents the approaches used to calibrate the Synchro models for the DS 

BRT Preliminary Design and EA/TPAP project. This is in response to comments received by City 

of Toronto and Region of Durham traffic departments and is to supplement the latest update of 

the traffic work plan submitted to Metrolinx on May 29th, 2020.  

Volume Balancing 

Input traffic volumes for the existing conditions scenario will be based on recent turning 

movement counts, grown to a consistent base year (2019). Counts that were undertaken prior to 

2019 will be grown by a rate of 0.5% annually to bring them to the base year.  

Approach and exit volumes between adjacent modelled intersections will be reviewed and 

compared. Traffic volumes will be balanced if both of the following criteria are met: 

 The difference between approach and exit volumes is greater than 10%; and 

 There are no major volume sources or sinks (e.g. intersecting streets, major accesses) 

between those modelled intersections that would explain the change in traffic volume.  

Wherever the above criteria are met, the through-movement contributing to the lower of the 

approach or exit volume totals being compared will be increased to equate the two totals. No 

movement volumes will be lowered as part of this volume balancing.  

Input Parameter Adjustments 

As stated in the work plan, “existing volume-to-capacity (v/c) ratios shown in the model as being 

above 1.0 will be reviewed and calibrated to 1.0 or lower, unless otherwise justified.” The 

following provides the proposed calibration approach which was developed in adherence to 

municipal standards and policies. Where applicable, adjustments will be made to input 

parameters in the existing conditions scenario, and will also be carried forward to future 

conditions scenarios (i.e. applied to the same movements in the same peak period).  

As a first step, the following adjustments will be made (for through movements and left-turn 

movements, respectively): 

1a)  Lane Utilization Factor (LUF) – LUF will be altered in order to calibrate through 

movements. This parameter is used to dictate the distribution of traffic across the 

available lanes, with a value of ‘1.0’ representing a uniform distribution. During non-



IBI GROUP 

June 1, 2020  

2 

congested periods, traffic is typically distributed more towards the right-most lanes. 

In over-saturated conditions however, the distribution of traffic is typically more 

uniform across all lanes, as drivers tend to fill any available gaps in traffic.  

Any through movements observed with a v/c greater than 1.0 will be calibrated by 

adjusting the LUF for that movement to a value of ‘1.00’.  

1b)  Lost Time Adjustment (LTA) – LTA will be altered in order to calibrate left-turn 

movements. Adjusting this parameter to a negative value increases the clearance 

time available for left-turning traffic to clear the intersection during the amber and/or 

all-red signal phases. This allows for additional vehicles to make the left-turn at the 

end of the green phase, as is typically observed in heavy congestion.  

Any left-turn movements observed with a v/c greater than 1.0 will be calibrated by 

adjusting the LTA for that movement to a value of ‘-1’, ‘-2’ or ‘-3’ seconds (i.e. until 

v/c is equal to or less than 1.0, up to a maximum reduction of ‘-3’ seconds).   

If a v/c ratio above 1.0 persists after adjusting LUF or LTA as per the above, then a further 

adjustment will be made to saturation flow rate, as outlined below.  

2)  Saturation Flow Rate (SFR) – SFR is the equivalent hourly flow rate at which 

previously queued vehicles would be able travel through an intersection under ideal 

conditions and with the green phase available at all times. Increasing SFR allows 

for more traffic volume through the intersection for that particular movement or lane 

group. The assumed default SFR is 1900 vehicle per hour per lane (vphpl).  

Any movements still observed with a v/c above 1.0 will be further calibrated by 

adjusting the SFR of that movement until v/c is equal to or less than 1.0.   

However, adjusted SFR values will not exceed the following values1 listed in the 

City of Toronto Guidelines for Using Synchro 9:  

 Through movements – 2005 vphpl 

 Left-Turn Green Arrow – 2050 vphpl 

 Double Left Turn Green Arrow – 2000 vphpl 

 High Occupancy Vehicle (HOV) / Shared Bus Lane – 1680 vphpl 

Additionally, while not listed in the City of Toronto guidelines, the following 

maximum value will also be applied: 

 Right-Turn Green Arrow – 2100 vphpl 

Any movements that continue to have a v/c ratio above 1.0 after adjustments have been made 
to LUF, LTA and SFR (per the above methodologies) will be identified in the traffic report, with 
commentary/justification provided.  

                                                      
 
1 Chapter 3: Access of “Guidelines for Using Synchro 9”, City of Toronto ITS Operation Traffic Management Centre, 
March 2016 



Existing Synchro Calibration Spreadsheet

Synchro ID Location Mvmt Initial V/C Calibration Type Calibration Value Calibrated V/C Commentary / Justification
1 Ellesmere Road & McCowan Road EBL 1.09 LTA -1 seconds 0.98

Synchro ID Location Mvmt Initial V/C Calibration Type Calibration Value Calibrated V/C Commentary / Justification
1 Ellesmere Road & McCowan Road EBT 1.13 LUF, LTA 1.00, -3 seconds 0.99

WBL 1.18 LUF, LTA 1.00, -3 seconds 0.97
EBR 1.12 LTA, SFR -3 seconds, 2100 vphpl 0.99

Synchro ID Location Mvmt Initial V/C Calibration Type Calibration Value Calibrated V/C Commentary / Justification
257 Kingston Road & Altona Road SBTL 1.06 LTA -2 seconds 0.99
250 Kingston Road & Whites Road (RR 38) NBL 1.26 LTA -3 seconds 1.00
246 Kingston Road & Liverpool Road (RR 29) NBL 1.05 LTA -1 seconds 0.96
234 Kingston Road & Brock Road (RR 1) WBL 1.06 LTA -1 seconds 1.00

236 Kingston Road & Elizabeth Street
SER 1.06 SFR 2000 vphpl 1.02

Heavy SBR (547 vph) 
demands with existing 

channelized right turn lane 
280 Kingston Road & Westney Road (RR31) WBL 1.07 LTA -1 seconds 1.00
283 Kingston Road & Ritchie Avenue NBL 1.08 LTA -2 seconds 0.91
205 Kingston Road & Harwood Avenue WBL 1.01 LTA -1 second 0.95

NBL 1.03 LTA -1 seconds 0.94
SBT 1.09 LUF, SFR 1.00, 2000 vphpl 0.99

WBL 1.32 LTA, SFR -3 seconds, 2000 vphpl 1.09

Heavy WBL demands (580 
vph) with green time 

prioritized for N-S 
approaches

WBT 1.05 LUF 1.00 1.00

Synchro ID Location Mvmt Initial V/C Calibration Type Calibration Value Calibrated V/C Commentary / Justification
257 Kingston Road & Altona Road NEL 1.08 LTA -2 seconds 1.00

WBL 1.42 LTA, SFR -3 seconds, 2000 vphpl 1.30
Lack of WBL protect phasing 
and high opposing volume

NBL 1.12 LTA -3 seconds 1.00
WBL 1.01 LTA -1 seconds 0.92
NBL 1.08 LTA -2 seconds 0.93

NBR 1.28 SFR 2000 vphpl 1.21

Heavy NBR demands (787 
vph) with green time 

prioritized for E-W 
approaches

EBT 1.02 LUF 1.00 0.97
WBL 1.13 LTA -2 seconds 0.98
NBL 1.03 LTA -1 seconds 0.95

NET 1.15 LUF, SFR 1.00, 2000 vphpl 1.04

Heavy EBT demands (1190 
vph) with SWL protected 

phase and green time 
prioritized for N-S 

approaches
SWL 1.05 LTA -1 seconds 0.95
EBT 1.01 LUF 1.00 0.96
WBL 1.23 LTA -3 seconds 0.97
SBL 1.14 LTA -2 seconds 0.97
EBT 1.00 LUF 1.00 0.95
WBL 1.16 LTA -3 seconds 0.93

NBT 1.23 SFR 2000 vphpl 1.17

Heavy NBR demands (477 
vph) for minor approach, 
likely attributed to nearby 

highway/mall
EBL 1.19 LTA -3 seconds, 2000 vphpl 0.97
NBT 1.02 SFR 2000 vphpl 0.97
EBL 1.06 LTA -2 seconds 0.95
WBL 1.17 LTA -3 seconds 0.96
SBL 1.16 LTA -2 seconds 0.94

205
Kingston Road & Harwood Avenue

EBT 1.17 LUF, SFR 1.00, 2000 vphpl 1.06

Heavy EBT demands (1135 
vph) and long WBL protected 

phase
EBT 1.05 LUF, SFR 1.00, 2000 vphpl 0.95

WBL 1.34 LTA, SFR -3 seconds, 2000 vphpl 1.04

Congested intersection with 
lots of competing 

movements, green time 
prioritized for thru 

movements
NBL 1.29 LTA -3 seconds 0.97

286 Kingston Road & Church Street

280 Kingston Road & Westney Road (RR31)

299 Kingston Road & Salem Road (RR 41)

247 Kingston Road & Glenanna Road

234 Kingston Road & Brock Road (RR 1)

237 Kingston Road & Notion Road

249 Kingston Road & Rougemount Drive

250 Kingston Road & Whites Road (RR 38)

246 Kingston Road & Liverpool Road (RR 29)

AM Peak Hour

299 Kingston Road & Salem Road (RR 41)

137 Kingston Road / Dundas Street & Lake Ridge Road (RR 23)

PM Peak Hour

Toronto Calibration
AM Peak Hour

PM Peak Hour

36 Kingston Road & Sheppard Avenue/Port Union Road

Pickering-Ajax Calibration



Existing Synchro Calibration Spreadsheet

NBR 1.24 SFR 2000 vphpl 1.17

Congested intersection with 
lots of competing 

movements, heavy NBR (702 
vph) demands with 

channelized right-turn lane
SBL 1.15 LTA -2 seconds 0.97
EBT 1.03 LUF 1.00 0.98
WBL 1.19 LTA -3 seconds 0.95

NBT 1.31 SFR 2000 vphpl 1.24

Heavy NBT (569 
vph)demands 

with long SBL protected 
phase

Synchro ID Location Mvmt Initial V/C Calibration Type Calibration Value Calibrated V/C Commentary / Justification

93 Dundas Street & McQuay Street / Jeffrey Street SBR 1.19 SFR 2000 vphpl 1.13
High SBR demands (279 vph) 

with miminal green time 
allocated for minor approach

NBL 2.51
LTA, SFR

-3 seconds, 2000 vphpl 1.98
Lack of protected phasing 

and high opposing volumes 
(i.e. SBT and SBR)

SBT 1.09 SFR 2000 vphpl 1.04
High SBT and SBR volumes 
with minimal green time 

allocated for minpr approach

96 Dundas Street & Garden Street EBL 1.01 LTA -2 seconds 0.96

89 Dundas Street & Brock Street WBT 1.12 SFR 2000 vphpl 1.06
High WBT demands with 

green time prioritized for N-
S approaches

NBL 1.59 LTA, SFR -3 seconds, 2000 vphpl 1.53
Lack of protected phasing 
and heavy SBT demands 

(1006 vph)
SBT 1.06 LUF, SFR 1.00, 2000 vphpl 0.95

Synchro ID Location Movement Initial V/C Calibration Type Calibration Value Calibrated V/C Commentary / Justification

EBT 1.20 LUF, SFR 1.00, 2000 vphpl 1.09

Congested intersection with 
competing movements, 

heavy EBT demands (1142 
vph) and protected WBL 

phase

SBL 1.43 LTA, SFR -3 seconds, 2000 vphpl 1.05
High SBL demands(282 vph) 
with green time priotized for 

opposing NBT movement

EBT 1.08 LUF, SFR 1.00, 2000 vphpl 0.98
NBT 1.02 LUF 1.00 0.97
SBL 1.04 LTA -1 seconds 0.95
EBL 1.04 LTA -1 seconds 0.95

WBL 1.55 LTA -3 seconds, 2000 vphpl 1.16

Congested intersection, high 
WBL demands (221 vph) 

with green time proitizied 
for heavy EBT demands 

(1080 vph)
NBL 1.11 LTA -2 seconds 0.91
NBT 1.02 LUF 1.00 0.97

100 Dundas Street & Garrard Road EBT 1.16 LUF, SFR 1.00, 2000 vphpl 1.05

Heavy EBT demands (1318 
vph), protected WBL phase, 

and with green time 
priotizied for N-S approaches

EBL 1.20 LTA, SFR -3 seconds, 2000 vphpl 0.99

EBT 1.22 LUF, SFR 1.00, 2000 vphpl 1.10
Heavy EBT demands(1174 

vph)
12 Bond Street & Stevenson Road (RR 53) NBL 1.18 LTA, SFR -3 seconds, 2000 vphpl 0.92
15 King Street & Gibbons Street EBT 1.02 LUF 1.00 0.88

99 Dundas Street & Thickson Road (RR 26)

88 King Street & Thorntown Road (RR 52)

12 Bond Street & Stevenson Road (RR 53)

PM Peak Hour

96 Dundas Street & Garden Street

98 Dundas Street & Anderson Street / Hopkins Street (RR 36)

137 Kingston Road / Dundas Street & Lake Ridge Road (RR 23)

Whitby-Oshawa Calibration
AM Peak Hour

94 Dundas Street & Cochrane Street



Error! Reference source not found. 1 

Appendix D – Existing Conditions 
Synchro Outputs 

  



Node # Intersection Segment 

1 Ellesmere/McCowan 1 

4 Ellesmere/Parkington 1 

5 Ellesmere/Bellamy 1 

6 Ellesmere/Dolly Varden 1 

7 Ellesmere/Markham 1 

8 Ellesmere/Dormington_Gander 1 

10 Ellesmere/Helicon _Scarborough Golf Club 1 

11 Ellesmere/Military Trail_Orton Park 1 

12 Ellesmere/Neilson 1 

14 Ellesmere/Morningside 1 

15 Ellesmere/Military Trail (east leg) 2 

17 Ellesmere/Conlins 2 

24 Ellesmere/Morrish 2 

28 Ellesmere/Meadowvale 2 

31 Kingston/Ellesmere 2 

32 Kingston/Highway 401 EB Off-ramp 2 

35 Kingston/Rylander 2 

36 Kingston/Sheppard_Port Union 2 

37 Kingston/Highway 401 WB Off-ramp 2 

257 Kingston Road & Altona Road 3 

249 Kingston Road & Rougemount Drive 3 

276 Kingston Road & Rosebank Road 3 

277 Kngston Road & Steeple Hill 3 

250 Kingston Road & Whites Road (RR 38) 3 

254 Kingston Road & Delta Boulevard 3 

256 Kingston Road & Highway 401 WB Off Ramp 3 

258 Kingston Road & Fairport Road 3 

245 Kingston Road & Dixie Road 3 

265 Kingston Road & Walnut Lane 3 

246 Kingston Road & Liverpool Road (RR 29) 3 

247 Kingston Road & Glenanna Road 3 

264 Kingston Road & Valley Farm Road 3 

234 Kingston Road & Brock Road (RR 1) 3 

607 Kingston Road & Bainbridge Drive 3 

237 Kingston Road & Notion Road 3 

236 Kingston Road & Elizabeth Street 4 

286 Kingston Road & Church Street 4 

288 Kingston Road & Rotherglen Road 4 

280 Kingston Road & Westney Road (RR31) 5 

282 Kingston Road & Westney Plaza 5 



283 Kingston Road & Ritchie Avenue 5 

611 Kingston Road & Harwood Centre Access 5 

205 Kingston Road & Harwood Avenue 5 

289 Kingston Road & Durham East Centre Access 5 

207 Kingston Road & Costco Entrance 5 

299 Kingston Road & Salem Road (RR 41) 5 

209 Kingston Road & Whitetail Centre 5 

627 Kingston Road & Alexander's Crossing 5 

629 Kingston Road & Audley Road 5 

137 Kingston Road / Dundas Street & Lake Ridge Road (RR 23) 5 

665 Dundas Street & Halls Road 6 

420 Dundas Street & White Oaks Court 6 

93 Dundas Street & McQuay Street / Jeffrey Street 6 

488 Dundas Street & Fire Station Access 6 

94 Dundas Street & Cochrane Street 6 

95 Dundas Street & Euclid Street / Henry Street (RR 45) 7 

89 Dundas Street & Brock Street 7 

163 Dundas Street & Hickory Street 7 

96 Dundas Street & Garden Street 7 

97 Dundas Street & Lupin Drive 7 

98 Dundas Street & Anderson Street / Hopkins Street (RR 36) 8 

154 Dundas Street & Glen Hill Drive 8 

99 Dundas Street & Thickson Road (RR 26) 8 

169 Dundas Street & Kathleen Street  8 

100 Dundas Street & Garrard Road 8 

88 King Street & Thornton Road (RR 52) 8 

999 King Street & Waverly Street 8 

12 Bond Street & Stevenson Road (RR 53) 9 

14 Bond Street & Gibbons Street 9 

16 Bond Street & Park Road (RR 54) 9 

18 Bond Street & McMillan Drive 9 

20 Bond Street & Centre Street (RR 2A) 9 

22 Bond Street & Simcoe Street (RR 2) 9 

13 King Street & Stevenson Road (RR 53) 10 

15 King Street & Gibbons Street / Oshawa Centre Entrance 10 

17 King Street & Park Road (RR 54) 10 

130 King Street & Midtown Drive 10 

19 King Stret & McMillian Drive / Queen Street 10 

21 King Street & Centre Street (RR 2A) 10 

23 King Street & Simcoe Street (RR 2) 10 
 



HCM Signalized Intersection Capacity Analysis
1: McCowan Rd & Ellesmere Rd/Ellesmere Rd. 11/12/2020

2019 AM Base  11/12/2020 Existing (2019) Current Conditions - AM Peak Period Synchro 10 Report
Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 180 607 71 91 845 57 92 877 85 179 1004 513
Future Volume (vph) 180 607 71 91 845 57 92 877 85 179 1004 513
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.8 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 7.0 7.0 4.0 7.0 7.0 7.0 7.0 7.0 4.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1789 3618 1601 1789 3579 1601 1789 3579 1601 1789 3579 1601
Flt Permitted 0.12 1.00 1.00 0.27 1.00 1.00 0.24 1.00 1.00 0.10 1.00 1.00
Satd. Flow (perm) 233 3618 1601 503 3579 1601 451 3579 1601 183 3579 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 196 660 77 99 918 62 100 953 92 195 1091 558
RTOR Reduction (vph) 0 0 53 0 0 43 0 0 63 0 0 98
Lane Group Flow (vph) 196 660 24 99 918 19 100 953 29 195 1091 460
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm pm+pt NA Perm
Protected Phases 7 4 3 8 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Actuated Green, G (s) 44.5 37.5 37.5 44.3 37.4 37.4 38.0 38.0 38.0 57.0 57.0 57.0
Effective Green, g (s) 46.5 37.5 37.5 44.3 37.4 37.4 38.0 38.0 38.0 57.0 57.0 57.0
Actuated g/C Ratio 0.39 0.31 0.31 0.37 0.31 0.31 0.32 0.32 0.32 0.48 0.48 0.48
Clearance Time (s) 4.0 7.0 7.0 4.0 7.0 7.0 7.0 7.0 7.0 4.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 194 1136 502 260 1121 501 143 1139 509 289 1708 764
v/s Ratio Prot c0.07 0.18 0.02 0.26 c0.27 0.08 c0.30
v/s Ratio Perm c0.32 0.02 0.12 0.01 0.22 0.02 0.24 0.29
v/c Ratio 1.01 0.58 0.05 0.38 0.82 0.04 0.70 0.84 0.06 0.67 0.64 0.60
Uniform Delay, d1 30.5 34.4 28.5 25.8 37.9 28.5 35.7 37.8 28.3 25.0 23.5 22.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 67.3 0.8 0.0 0.9 4.8 0.0 24.7 7.4 0.2 11.9 1.8 3.5
Delay (s) 97.8 35.1 28.6 26.7 42.6 28.5 60.4 45.2 28.5 37.0 25.3 26.4
Level of Service F D C C D C E D C D C C
Approach Delay (s) 47.7 40.4 45.2 26.9
Approach LOS D D D C

Intersection Summary
HCM 2000 Control Delay 37.9 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 119.4 Sum of lost time (s) 22.0
Intersection Capacity Utilization 123.3% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
2: Ellesmere Rd. & Grangeway Ave. 11/12/2020

2019 AM Base  11/12/2020 Existing (2019) Current Conditions - AM Peak Period Synchro 10 Report
Page 2

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 115 616 990 68 15 105
Future Volume (vph) 115 616 990 68 15 105
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1789 3579 3544 1789 1601
Flt Permitted 0.22 1.00 1.00 0.95 1.00
Satd. Flow (perm) 408 3579 3544 1789 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 125 670 1076 74 16 114
RTOR Reduction (vph) 0 0 4 0 0 94
Lane Group Flow (vph) 125 670 1146 0 16 20
Turn Type Perm NA NA Prot Perm
Protected Phases 2 6 8
Permitted Phases 2 8
Actuated Green, G (s) 87.0 87.0 87.0 21.0 21.0
Effective Green, g (s) 87.0 87.0 87.0 21.0 21.0
Actuated g/C Ratio 0.72 0.72 0.72 0.18 0.18
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0
Lane Grp Cap (vph) 295 2594 2569 313 280
v/s Ratio Prot 0.19 c0.32 0.01
v/s Ratio Perm 0.31 c0.01
v/c Ratio 0.42 0.26 0.45 0.05 0.07
Uniform Delay, d1 6.5 5.6 6.7 41.2 41.4
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.4 0.2 0.6 0.3 0.5
Delay (s) 11.0 5.8 7.3 41.5 41.8
Level of Service B A A D D
Approach Delay (s) 6.6 7.3 41.8
Approach LOS A A D

Intersection Summary
HCM 2000 Control Delay 9.2 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.37
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 65.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
3: Parkington Cres. & Ellesmere Rd./Ellesmere Rd 11/12/2020

2019 AM Base  11/12/2020 Existing (2019) Current Conditions - AM Peak Period Synchro 10 Report
Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 4 708 16 6 1243 1 24 14 0 1 0 1
Future Volume (vph) 4 708 16 6 1243 1 24 14 0 1 0 1
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.93
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.97 0.98
Satd. Flow (prot) 1789 3579 1601 1789 3578 1826 1713
Flt Permitted 0.19 1.00 1.00 0.36 1.00 0.81 0.82
Satd. Flow (perm) 354 3579 1601 678 3578 1519 1441
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 4 770 17 7 1351 1 26 15 0 1 0 1
RTOR Reduction (vph) 0 0 3 0 0 0 0 0 0 0 2 0
Lane Group Flow (vph) 4 770 14 7 1352 0 0 41 0 0 0 0
Turn Type Perm NA Perm Perm NA Perm NA Perm NA
Protected Phases 2 6 4 8
Permitted Phases 2 2 6 4 8
Actuated Green, G (s) 95.0 95.0 95.0 95.0 95.0 5.7 5.7
Effective Green, g (s) 95.0 95.0 95.0 95.0 95.0 5.7 5.7
Actuated g/C Ratio 0.84 0.84 0.84 0.84 0.84 0.05 0.05
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 295 2990 1337 566 2989 76 72
v/s Ratio Prot 0.22 c0.38
v/s Ratio Perm 0.01 0.01 0.01 c0.03 0.00
v/c Ratio 0.01 0.26 0.01 0.01 0.45 0.54 0.00
Uniform Delay, d1 1.6 2.0 1.6 1.6 2.5 52.7 51.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.2 0.0 0.0 0.1 7.2 0.0
Delay (s) 1.6 2.2 1.6 1.6 2.6 59.9 51.3
Level of Service A A A A A E D
Approach Delay (s) 2.2 2.6 59.9 51.3
Approach LOS A A E D

Intersection Summary
HCM 2000 Control Delay 3.5 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.46
Actuated Cycle Length (s) 113.7 Sum of lost time (s) 13.0
Intersection Capacity Utilization 51.1% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
4: Bellamy Rd. & Ellesmere Rd/Ellesmere Rd. 11/12/2020

2019 AM Base  11/12/2020 Existing (2019) Current Conditions - AM Peak Period Synchro 10 Report
Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 81 547 83 106 798 152 151 494 96 79 302 56
Future Volume (vph) 81 547 83 106 798 152 151 494 96 79 302 56
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.98 1.00 0.98
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1789 3579 1601 1789 3579 1601 1789 3491 1789 3494
Flt Permitted 0.29 1.00 1.00 0.41 1.00 1.00 0.46 1.00 0.25 1.00
Satd. Flow (perm) 540 3579 1601 773 3579 1601 859 3491 465 3494
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 88 595 90 115 867 165 164 537 104 86 328 61
RTOR Reduction (vph) 0 0 35 0 0 32 0 13 0 0 13 0
Lane Group Flow (vph) 88 595 55 115 867 133 164 628 0 86 376 0
Turn Type Perm NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 2 6 4 8
Permitted Phases 2 2 6 6 4 8
Actuated Green, G (s) 73.0 73.0 73.0 73.0 73.0 73.0 33.0 33.0 33.0 33.0
Effective Green, g (s) 73.0 73.0 73.0 73.0 73.0 73.0 33.0 33.0 33.0 33.0
Actuated g/C Ratio 0.61 0.61 0.61 0.61 0.61 0.61 0.28 0.28 0.28 0.28
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Grp Cap (vph) 328 2177 973 470 2177 973 236 960 127 960
v/s Ratio Prot 0.17 c0.24 0.18 0.11
v/s Ratio Perm 0.16 0.03 0.15 0.08 c0.19 0.19
v/c Ratio 0.27 0.27 0.06 0.24 0.40 0.14 0.69 0.65 0.68 0.39
Uniform Delay, d1 11.0 11.0 9.5 10.8 12.1 10.0 39.0 38.5 38.8 35.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.0 0.3 0.1 1.2 0.5 0.3 15.6 3.5 25.3 1.2
Delay (s) 13.0 11.4 9.6 12.0 12.7 10.3 54.6 41.9 64.1 36.5
Level of Service B B A B B B D D E D
Approach Delay (s) 11.3 12.3 44.5 41.5
Approach LOS B B D D

Intersection Summary
HCM 2000 Control Delay 24.5 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.49
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 128.3% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
5: Dolly Varden Blvd. & Ellesmere Rd. 11/12/2020

2019 AM Base  11/12/2020 Existing (2019) Current Conditions - AM Peak Period Synchro 10 Report
Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 24 555 37 31 1150 7 65 8 38 5 3 22
Future Volume (vph) 24 555 37 31 1150 7 65 8 38 5 3 22
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.95 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.97 0.97 1.00
Satd. Flow (prot) 1789 3579 1601 1789 3575 1746 1826 1601
Flt Permitted 0.20 1.00 1.00 0.42 1.00 0.81 0.84 1.00
Satd. Flow (perm) 372 3579 1601 798 3575 1465 1584 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 26 603 40 34 1250 8 71 9 41 5 3 24
RTOR Reduction (vph) 0 0 9 0 0 0 0 18 0 0 0 21
Lane Group Flow (vph) 26 603 31 34 1258 0 0 103 0 0 8 3
Turn Type Perm NA Perm Perm NA Perm NA Perm NA Perm
Protected Phases 2 6 4 8
Permitted Phases 2 2 6 4 8 8
Actuated Green, G (s) 84.6 84.6 84.6 84.6 84.6 13.0 13.0 13.0
Effective Green, g (s) 84.6 84.6 84.6 84.6 84.6 13.0 13.0 13.0
Actuated g/C Ratio 0.76 0.76 0.76 0.76 0.76 0.12 0.12 0.12
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 284 2737 1224 610 2734 172 186 188
v/s Ratio Prot 0.17 c0.35
v/s Ratio Perm 0.07 0.02 0.04 c0.07 0.01 0.00
v/c Ratio 0.09 0.22 0.02 0.06 0.46 0.60 0.04 0.02
Uniform Delay, d1 3.3 3.7 3.1 3.2 4.7 46.3 43.3 43.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 0.2 0.0 0.2 0.6 5.8 0.1 0.0
Delay (s) 3.9 3.9 3.2 3.4 5.3 52.1 43.4 43.2
Level of Service A A A A A D D D
Approach Delay (s) 3.8 5.2 52.1 43.2
Approach LOS A A D D

Intersection Summary
HCM 2000 Control Delay 8.0 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 110.6 Sum of lost time (s) 13.0
Intersection Capacity Utilization 60.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
6: Ellesmere Rd. & Markham Rd. 11/12/2020

2019 AM Base  11/12/2020 Existing (2019) Current Conditions - AM Peak Period Synchro 10 Report
Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 148 350 50 77 879 254 124 837 25 169 766 246
Future Volume (vph) 148 350 50 77 879 254 124 837 25 169 766 246
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 7.0 7.0 7.0 7.0 7.0 4.0 7.0 4.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.91 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1789 3579 1601 1789 3579 1601 1789 5120 1789 3579 1601
Flt Permitted 0.12 1.00 1.00 0.53 1.00 1.00 0.19 1.00 0.20 1.00 1.00
Satd. Flow (perm) 221 3579 1601 992 3579 1601 360 5120 380 3579 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 161 380 54 84 955 276 135 910 27 184 833 267
RTOR Reduction (vph) 0 0 30 0 0 72 0 3 0 0 0 124
Lane Group Flow (vph) 161 380 24 84 955 204 135 934 0 184 833 143
Turn Type pm+pt NA Perm Perm NA Perm pm+pt NA pm+pt NA Perm
Protected Phases 7 4 8 5 2 1 6
Permitted Phases 4 4 8 8 2 6 6
Actuated Green, G (s) 48.6 48.6 48.6 37.6 37.6 37.6 43.1 36.1 45.1 37.1 37.1
Effective Green, g (s) 48.6 48.6 48.6 37.6 37.6 37.6 43.1 36.1 45.1 37.1 37.1
Actuated g/C Ratio 0.44 0.44 0.44 0.34 0.34 0.34 0.39 0.33 0.41 0.34 0.34
Clearance Time (s) 4.0 7.0 7.0 7.0 7.0 7.0 4.0 7.0 4.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 196 1571 702 336 1215 543 230 1669 256 1199 536
v/s Ratio Prot c0.05 0.11 0.27 0.04 0.18 c0.05 0.23
v/s Ratio Perm c0.31 0.01 0.08 0.13 0.19 c0.24 0.09
v/c Ratio 0.82 0.24 0.03 0.25 0.79 0.38 0.59 0.56 0.72 0.69 0.27
Uniform Delay, d1 23.2 19.5 17.7 26.4 32.9 27.7 23.7 30.7 22.6 31.9 26.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 23.3 0.1 0.0 0.4 3.4 0.4 3.8 1.4 9.3 3.3 1.2
Delay (s) 46.5 19.6 17.7 26.8 36.4 28.1 27.5 32.1 31.8 35.2 28.1
Level of Service D B B C D C C C C D C
Approach Delay (s) 26.7 34.0 31.5 33.3
Approach LOS C C C C

Intersection Summary
HCM 2000 Control Delay 32.1 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 110.7 Sum of lost time (s) 22.0
Intersection Capacity Utilization 115.2% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 115 472 28 19 1319 51 28 93 41 60 41 119
Future Volume (vph) 115 472 28 19 1319 51 28 93 41 60 41 119
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.0 6.0 6.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00
Frt 1.00 0.99 1.00 0.99 0.97 0.93
Flt Protected 0.95 1.00 0.95 1.00 0.99 0.99
Satd. Flow (prot) 1789 3549 1789 3559 1803 1723
Flt Permitted 0.09 1.00 0.45 1.00 0.85 0.84
Satd. Flow (perm) 165 3549 846 3559 1552 1462
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 125 513 30 21 1434 55 30 101 45 65 45 129
RTOR Reduction (vph) 0 4 0 0 2 0 0 16 0 0 55 0
Lane Group Flow (vph) 125 539 0 21 1487 0 0 160 0 0 184 0
Turn Type pm+pt NA Perm NA Perm NA Perm NA
Protected Phases 5 2 6 4 8
Permitted Phases 2 6 4 8
Actuated Green, G (s) 51.1 51.1 41.7 41.7 14.4 14.4
Effective Green, g (s) 51.1 51.1 41.7 41.7 14.4 14.4
Actuated g/C Ratio 0.65 0.65 0.53 0.53 0.18 0.18
Clearance Time (s) 4.0 6.0 6.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 219 2310 449 1890 284 268
v/s Ratio Prot c0.04 0.15 c0.42
v/s Ratio Perm 0.33 0.02 0.10 c0.13
v/c Ratio 0.57 0.23 0.05 0.79 0.56 0.69
Uniform Delay, d1 11.7 5.6 8.8 14.8 29.2 29.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.6 0.2 0.2 3.4 2.5 7.1
Delay (s) 15.2 5.9 9.0 18.2 31.7 37.1
Level of Service B A A B C D
Approach Delay (s) 7.6 18.1 31.7 37.1
Approach LOS A B C D

Intersection Summary
HCM 2000 Control Delay 18.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 78.5 Sum of lost time (s) 17.0
Intersection Capacity Utilization 79.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 9 444 142 302 1320 71 231 32 180 63 52 36
Future Volume (vph) 9 444 142 302 1320 71 231 32 180 63 52 36
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 8.0 8.0 8.0 8.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.99 1.00 1.00 0.85 0.97
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.98
Satd. Flow (prot) 1789 3579 1601 1789 3551 1789 1883 1601 1786
Flt Permitted 0.10 1.00 1.00 0.48 1.00 0.71 1.00 1.00 0.85
Satd. Flow (perm) 182 3579 1601 897 3551 1330 1883 1601 1548
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 10 483 154 328 1435 77 251 35 196 68 57 39
RTOR Reduction (vph) 0 0 70 0 4 0 0 0 144 0 11 0
Lane Group Flow (vph) 10 483 84 328 1508 0 251 35 52 0 153 0
Turn Type Perm NA Perm Perm NA Perm NA Perm Perm NA
Protected Phases 2 6 4 8
Permitted Phases 2 2 6 4 4 8
Actuated Green, G (s) 41.3 41.3 41.3 41.3 41.3 20.1 20.1 20.1 20.1
Effective Green, g (s) 41.3 41.3 41.3 41.3 41.3 20.1 20.1 20.1 20.1
Actuated g/C Ratio 0.55 0.55 0.55 0.55 0.55 0.27 0.27 0.27 0.27
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 8.0 8.0 8.0 8.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 99 1960 876 491 1945 354 501 426 412
v/s Ratio Prot 0.13 c0.42 0.02
v/s Ratio Perm 0.05 0.05 0.37 c0.19 0.03 0.10
v/c Ratio 0.10 0.25 0.10 0.67 0.78 0.71 0.07 0.12 0.37
Uniform Delay, d1 8.2 8.9 8.1 12.2 13.4 25.0 20.7 21.0 22.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.0 0.3 0.2 7.0 3.1 6.4 0.1 0.1 0.6
Delay (s) 10.2 9.2 8.4 19.2 16.5 31.4 20.7 21.1 23.1
Level of Service B A A B B C C C C
Approach Delay (s) 9.0 17.0 26.4 23.1
Approach LOS A B C C

Intersection Summary
HCM 2000 Control Delay 17.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 75.4 Sum of lost time (s) 14.0
Intersection Capacity Utilization 99.9% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 2 425 54 190 1358 0 153 7 171 0 14 23
Future Volume (vph) 2 425 54 190 1358 0 153 7 171 0 14 23
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.86 0.92
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1789 3579 1601 1789 3579 1789 1613 1725
Flt Permitted 0.12 1.00 1.00 0.49 1.00 0.73 1.00 1.00
Satd. Flow (perm) 234 3579 1601 916 3579 1377 1613 1725
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 2 462 59 207 1476 0 166 8 186 0 15 25
RTOR Reduction (vph) 0 0 21 0 0 0 0 151 0 0 20 0
Lane Group Flow (vph) 2 462 38 207 1476 0 166 43 0 0 20 0
Turn Type Perm NA Perm Perm NA Perm Perm NA NA
Protected Phases 2 6 4 8
Permitted Phases 2 2 6 6 4 8
Actuated Green, G (s) 50.2 50.2 50.2 50.2 50.2 14.7 14.7 14.7
Effective Green, g (s) 50.2 50.2 50.2 50.2 50.2 14.7 14.7 14.7
Actuated g/C Ratio 0.64 0.64 0.64 0.64 0.64 0.19 0.19 0.19
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 150 2306 1031 590 2306 259 304 325
v/s Ratio Prot 0.13 c0.41 0.03 0.01
v/s Ratio Perm 0.01 0.02 0.23 c0.12
v/c Ratio 0.01 0.20 0.04 0.35 0.64 0.64 0.14 0.06
Uniform Delay, d1 5.0 5.7 5.0 6.4 8.4 29.2 26.3 25.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.2 0.1 0.4 0.6 5.3 0.2 0.1
Delay (s) 5.1 5.9 5.1 6.7 9.0 34.5 26.6 26.0
Level of Service A A A A A C C C
Approach Delay (s) 5.8 8.7 30.2 26.0
Approach LOS A A C C

Intersection Summary
HCM 2000 Control Delay 11.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 77.9 Sum of lost time (s) 13.0
Intersection Capacity Utilization 86.8% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 275 264 108 173 1035 57 56 110 28 62 266 426
Future Volume (vph) 275 264 108 173 1035 57 56 110 28 62 266 426
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1789 3579 1601 1789 3579 1601 1789 1827 1789 1883 1601
Flt Permitted 0.11 1.00 1.00 0.58 1.00 1.00 0.43 1.00 0.66 1.00 1.00
Satd. Flow (perm) 201 3579 1601 1085 3579 1601 817 1827 1246 1883 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 299 287 117 188 1125 62 61 120 30 67 289 463
RTOR Reduction (vph) 0 0 48 0 0 38 0 11 0 0 0 239
Lane Group Flow (vph) 299 287 69 188 1125 24 61 139 0 67 289 224
Turn Type pm+pt NA Perm Perm NA Perm Perm NA Perm NA Perm
Protected Phases 5 2 6 4 8
Permitted Phases 2 2 6 6 4 8 8
Actuated Green, G (s) 50.4 50.4 50.4 33.4 33.4 33.4 20.8 20.8 20.8 20.8 20.8
Effective Green, g (s) 50.4 50.4 50.4 33.4 33.4 33.4 20.8 20.8 20.8 20.8 20.8
Actuated g/C Ratio 0.59 0.59 0.59 0.39 0.39 0.39 0.24 0.24 0.24 0.24 0.24
Clearance Time (s) 4.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 361 2117 947 425 1403 627 199 446 304 459 390
v/s Ratio Prot c0.13 0.08 0.31 0.08 c0.15
v/s Ratio Perm c0.36 0.04 0.17 0.02 0.07 0.05 0.14
v/c Ratio 0.83 0.14 0.07 0.44 0.80 0.04 0.31 0.31 0.22 0.63 0.57
Uniform Delay, d1 20.7 7.7 7.4 19.1 23.0 16.0 26.3 26.3 25.7 28.8 28.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 14.4 0.1 0.1 3.3 4.9 0.1 0.9 0.4 0.4 2.7 2.0
Delay (s) 35.1 7.9 7.6 22.4 27.9 16.1 27.2 26.8 26.1 31.5 30.4
Level of Service D A A C C B C C C C C
Approach Delay (s) 19.4 26.6 26.9 30.4
Approach LOS B C C C

Intersection Summary
HCM 2000 Control Delay 26.0 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 85.2 Sum of lost time (s) 18.0
Intersection Capacity Utilization 98.2% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 81 317 81 128 928 36 150 581 78 39 561 158
Future Volume (vph) 81 317 81 128 928 36 150 581 78 39 561 158
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 4.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95
Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.97
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1789 3469 1789 3579 1601 1789 3579 1601 1789 3460
Flt Permitted 0.16 1.00 0.49 1.00 1.00 0.20 1.00 1.00 0.41 1.00
Satd. Flow (perm) 295 3469 919 3579 1601 371 3579 1601 776 3460
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 88 345 88 139 1009 39 163 632 85 42 610 172
RTOR Reduction (vph) 0 25 0 0 0 24 0 0 43 0 29 0
Lane Group Flow (vph) 88 408 0 139 1009 15 163 632 42 42 753 0
Turn Type Perm NA Perm NA Perm pm+pt NA Perm Perm NA
Protected Phases 2 6 7 4 8
Permitted Phases 2 6 6 4 4 8
Actuated Green, G (s) 35.0 35.0 35.0 35.0 35.0 40.2 40.2 40.2 29.2 29.2
Effective Green, g (s) 35.0 35.0 35.0 35.0 35.0 40.2 40.2 40.2 29.2 29.2
Actuated g/C Ratio 0.39 0.39 0.39 0.39 0.39 0.45 0.45 0.45 0.33 0.33
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 4.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 115 1361 360 1404 628 278 1612 721 254 1132
v/s Ratio Prot 0.12 0.28 c0.05 0.18 c0.22
v/s Ratio Perm c0.30 0.15 0.01 0.22 0.03 0.05
v/c Ratio 0.77 0.30 0.39 0.72 0.02 0.59 0.39 0.06 0.17 0.67
Uniform Delay, d1 23.5 18.7 19.4 22.9 16.6 16.4 16.3 13.8 21.3 25.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 37.6 0.6 0.7 1.8 0.0 3.1 0.2 0.0 0.3 1.5
Delay (s) 61.2 19.2 20.1 24.7 16.6 19.6 16.5 13.9 21.6 27.3
Level of Service E B C C B B B B C C
Approach Delay (s) 26.3 23.9 16.8 27.0
Approach LOS C C B C

Intersection Summary
HCM 2000 Control Delay 23.2 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 89.2 Sum of lost time (s) 18.0
Intersection Capacity Utilization 125.0% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Traffic Volume (vph) 27 273 134 41 799 171 75 321 51 242 425 24
Future Volume (vph) 27 273 134 41 799 171 75 321 51 242 425 24
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.95 0.97 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3402 3481 1789 1883 1601 1789 1883 1601
Flt Permitted 0.82 0.91 0.32 1.00 1.00 0.45 1.00 1.00
Satd. Flow (perm) 2799 3170 597 1883 1601 841 1883 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 29 297 146 45 868 186 82 349 55 263 462 26
RTOR Reduction (vph) 0 57 0 0 19 0 0 0 34 0 0 16
Lane Group Flow (vph) 0 415 0 0 1080 0 82 349 21 263 462 10
Turn Type Perm NA Perm NA Perm NA Perm Perm NA Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 8 4 4
Actuated Green, G (s) 42.0 42.0 34.0 34.0 34.0 34.0 34.0 34.0
Effective Green, g (s) 42.0 42.0 34.0 34.0 34.0 34.0 34.0 34.0
Actuated g/C Ratio 0.47 0.47 0.38 0.38 0.38 0.38 0.38 0.38
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Grp Cap (vph) 1306 1479 225 711 604 317 711 604
v/s Ratio Prot 0.19 0.25
v/s Ratio Perm 0.15 c0.34 0.14 0.01 c0.31 0.01
v/c Ratio 0.32 0.73 0.36 0.49 0.03 0.83 0.65 0.02
Uniform Delay, d1 15.0 19.4 20.2 21.4 17.7 25.4 23.1 17.5
Progression Factor 1.00 1.93 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 2.6 4.5 2.4 0.1 21.6 4.6 0.0
Delay (s) 15.7 40.0 24.7 23.8 17.8 47.0 27.7 17.6
Level of Service B D C C B D C B
Approach Delay (s) 15.7 40.0 23.3 34.1
Approach LOS B D C C

Intersection Summary
HCM 2000 Control Delay 31.4 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 114.4% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 91 171 6 9 937 115 8 68 10 32 26 194
Future Volume (vph) 91 171 6 9 937 115 8 68 10 32 26 194
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.98 1.00 0.98 1.00 0.87
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1789 3559 1789 3520 1789 1847 1789 1634
Flt Permitted 0.16 1.00 0.63 1.00 0.57 1.00 0.70 1.00
Satd. Flow (perm) 297 3559 1187 3520 1082 1847 1322 1634
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 99 186 7 10 1018 125 9 74 11 35 28 211
RTOR Reduction (vph) 0 3 0 0 11 0 0 6 0 0 44 0
Lane Group Flow (vph) 99 190 0 10 1132 0 9 79 0 35 195 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 6 4 8
Permitted Phases 2 6 4 8
Actuated Green, G (s) 44.0 44.0 44.0 44.0 32.0 32.0 32.0 32.0
Effective Green, g (s) 44.0 44.0 44.0 44.0 32.0 32.0 32.0 32.0
Actuated g/C Ratio 0.49 0.49 0.49 0.49 0.36 0.36 0.36 0.36
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Grp Cap (vph) 145 1739 580 1720 384 656 470 580
v/s Ratio Prot 0.05 0.32 0.04 c0.12
v/s Ratio Perm c0.33 0.01 0.01 0.03
v/c Ratio 0.68 0.11 0.02 0.66 0.02 0.12 0.07 0.34
Uniform Delay, d1 17.6 12.4 11.9 17.3 18.8 19.5 19.2 21.2
Progression Factor 0.72 0.77 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 22.2 0.1 0.1 2.0 0.1 0.4 0.3 1.6
Delay (s) 34.9 9.7 11.9 19.3 19.0 19.9 19.5 22.8
Level of Service C A B B B B B C
Approach Delay (s) 18.2 19.3 19.8 22.4
Approach LOS B B B C

Intersection Summary
HCM 2000 Control Delay 19.6 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 84.6% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 45 156 32 47 803 30 41 39 19 22 68 92
Future Volume (vph) 45 156 32 47 803 30 41 39 19 22 68 92
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00
Frt 1.00 0.97 1.00 0.99 0.97 0.93
Flt Protected 0.95 1.00 0.95 1.00 0.98 0.99
Satd. Flow (prot) 1789 3487 1789 3559 1797 1744
Flt Permitted 0.30 1.00 0.62 1.00 0.67 0.95
Satd. Flow (perm) 570 3487 1174 3559 1232 1671
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 49 170 35 51 873 33 45 42 21 24 74 100
RTOR Reduction (vph) 0 11 0 0 2 0 0 12 0 0 48 0
Lane Group Flow (vph) 49 194 0 51 904 0 0 96 0 0 150 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 6 4 8
Permitted Phases 2 6 4 8
Actuated Green, G (s) 51.1 51.1 51.1 51.1 11.9 11.9
Effective Green, g (s) 51.1 51.1 51.1 51.1 11.9 11.9
Actuated g/C Ratio 0.67 0.67 0.67 0.67 0.16 0.16
Clearance Time (s) 7.0 7.0 7.0 7.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 383 2344 789 2392 192 261
v/s Ratio Prot 0.06 c0.25
v/s Ratio Perm 0.09 0.04 0.08 c0.09
v/c Ratio 0.13 0.08 0.06 0.38 0.50 0.57
Uniform Delay, d1 4.5 4.3 4.3 5.5 29.3 29.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 0.1 0.0 0.1 2.1 3.0
Delay (s) 5.2 4.4 4.3 5.6 31.4 32.7
Level of Service A A A A C C
Approach Delay (s) 4.5 5.5 31.4 32.7
Approach LOS A A C C

Intersection Summary
HCM 2000 Control Delay 10.7 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.41
Actuated Cycle Length (s) 76.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 63.6% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
15: Ellesmere Rd. & Meadowvale Rd. 11/12/2020
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 73 113 10 9 252 31 27 151 8 30 218 516
Future Volume (vph) 73 113 10 9 252 31 27 151 8 30 218 516
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.98 1.00 0.99 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1789 3534 1789 3519 1789 3551 1789 1883 1601
Flt Permitted 0.56 1.00 0.67 1.00 0.57 1.00 0.64 1.00 1.00
Satd. Flow (perm) 1063 3534 1256 3519 1079 3551 1210 1883 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 79 123 11 10 274 34 29 164 9 33 237 561
RTOR Reduction (vph) 0 6 0 0 11 0 0 5 0 0 0 354
Lane Group Flow (vph) 79 129 0 10 298 0 29 168 0 33 237 207
Turn Type Perm NA Perm NA Perm NA Perm NA Perm
Protected Phases 2 6 4 8
Permitted Phases 2 6 4 8 8
Actuated Green, G (s) 45.0 45.0 45.0 45.0 31.0 31.0 31.0 31.0 31.0
Effective Green, g (s) 45.0 45.0 45.0 45.0 31.0 31.0 31.0 31.0 31.0
Actuated g/C Ratio 0.50 0.50 0.50 0.50 0.34 0.34 0.34 0.34 0.34
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Grp Cap (vph) 531 1767 628 1759 371 1223 416 648 551
v/s Ratio Prot 0.04 c0.08 0.05 0.13
v/s Ratio Perm 0.07 0.01 0.03 0.03 c0.13
v/c Ratio 0.15 0.07 0.02 0.17 0.08 0.14 0.08 0.37 0.38
Uniform Delay, d1 12.2 11.7 11.3 12.3 19.9 20.3 19.9 22.1 22.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 0.1 0.0 0.2 0.4 0.2 0.4 1.6 2.0
Delay (s) 12.7 11.8 11.4 12.5 20.3 20.5 20.3 23.7 24.2
Level of Service B B B B C C C C C
Approach Delay (s) 12.1 12.5 20.5 23.9
Approach LOS B B C C

Intersection Summary
HCM 2000 Control Delay 19.5 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.25
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 100.3% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
16: Kingston Rd. & Ellesmere Rd. 11/12/2020
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Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 134 0 14 0 0 0 7 155 0 0 296 270
Future Volume (vph) 134 0 14 0 0 0 7 155 0 0 296 270
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1789 1601 1789 1883 1883 1601
Flt Permitted 0.95 1.00 0.57 1.00 1.00 1.00
Satd. Flow (perm) 1789 1601 1065 1883 1883 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 146 0 15 0 0 0 8 168 0 0 322 293
RTOR Reduction (vph) 0 0 13 0 0 0 0 0 0 0 0 99
Lane Group Flow (vph) 146 0 2 0 0 0 8 168 0 0 322 194
Turn Type Prot Perm Prot Perm NA NA Perm
Protected Phases 8 8 2 6
Permitted Phases 8 2 6 6
Actuated Green, G (s) 9.0 9.0 42.8 42.8 42.8 42.8
Effective Green, g (s) 9.0 9.0 42.8 42.8 42.8 42.8
Actuated g/C Ratio 0.14 0.14 0.66 0.66 0.66 0.66
Clearance Time (s) 6.0 6.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 248 222 703 1243 1243 1057
v/s Ratio Prot c0.08 0.09 c0.17
v/s Ratio Perm 0.00 0.01 0.12
v/c Ratio 0.59 0.01 0.01 0.14 0.26 0.18
Uniform Delay, d1 26.2 24.1 3.8 4.1 4.5 4.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.5 0.0 0.0 0.2 0.5 0.4
Delay (s) 29.7 24.1 3.8 4.3 5.0 4.6
Level of Service C C A A A A
Approach Delay (s) 29.2 0.0 4.3 4.8
Approach LOS C A A A

Intersection Summary
HCM 2000 Control Delay 8.9 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.32
Actuated Cycle Length (s) 64.8 Sum of lost time (s) 13.0
Intersection Capacity Utilization 50.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement WBL WBR SEL2 SEL SER NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 0 0 388 11 43 0 262 4 334 533 0
Future Volume (vph) 0 0 388 11 43 0 262 4 334 533 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 6.0 6.0 6.0
Lane Util. Factor 0.95 0.95 0.95 1.00 0.95
Frt 1.00 0.97 1.00 1.00 1.00
Flt Protected 0.95 0.96 1.00 0.95 1.00
Satd. Flow (prot) 1700 1669 3571 1789 3579
Flt Permitted 0.95 0.96 1.00 0.57 1.00
Satd. Flow (perm) 1700 1669 3571 1083 3579
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 422 12 47 0 285 4 363 579 0
RTOR Reduction (vph) 0 0 0 36 0 0 1 0 0 0 0
Lane Group Flow (vph) 0 0 245 200 0 0 288 0 363 579 0
Turn Type Prot Prot NA Perm NA
Protected Phases 8 8 2 6
Permitted Phases 6
Actuated Green, G (s) 12.8 12.8 27.1 27.1 27.1
Effective Green, g (s) 12.8 12.8 27.1 27.1 27.1
Actuated g/C Ratio 0.24 0.24 0.51 0.51 0.51
Clearance Time (s) 7.0 7.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 411 403 1829 554 1833
v/s Ratio Prot c0.14 0.12 0.08 0.16
v/s Ratio Perm c0.34
v/c Ratio 0.60 0.50 0.16 0.66 0.32
Uniform Delay, d1 17.8 17.3 6.8 9.5 7.5
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.3 1.0 0.2 5.9 0.5
Delay (s) 20.1 18.2 7.0 15.4 8.0
Level of Service C B A B A
Approach Delay (s) 0.0 19.2 7.0 10.8
Approach LOS A B A B

Intersection Summary
HCM 2000 Control Delay 12.5 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 52.9 Sum of lost time (s) 13.0
Intersection Capacity Utilization 61.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 74 3 190 12 2 3 113 484 24 16 1140 98
Future Volume (vph) 74 3 190 12 2 3 113 484 24 16 1140 98
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 0.91 1.00 0.91
Frt 1.00 1.00 0.85 0.98 1.00 0.99 1.00 0.99
Flt Protected 0.95 0.96 1.00 0.97 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1700 1710 1601 1777 1789 5105 1789 5080
Flt Permitted 0.95 0.96 1.00 1.00 0.17 1.00 0.44 1.00
Satd. Flow (perm) 1700 1710 1601 1841 317 5105 819 5080
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 80 3 207 13 2 3 123 526 26 17 1239 107
RTOR Reduction (vph) 0 0 107 0 3 0 0 3 0 0 6 0
Lane Group Flow (vph) 42 41 100 0 15 0 123 549 0 17 1340 0
Turn Type Split NA Prot Perm NA Perm NA Perm NA
Protected Phases 8 8 8 4 2 6
Permitted Phases 4 2 6
Actuated Green, G (s) 11.9 11.9 11.9 2.2 52.9 52.9 52.9 52.9
Effective Green, g (s) 11.9 11.9 11.9 2.2 52.9 52.9 52.9 52.9
Actuated g/C Ratio 0.14 0.14 0.14 0.03 0.60 0.60 0.60 0.60
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 229 231 216 46 190 3068 492 3053
v/s Ratio Prot 0.02 0.02 c0.06 0.11 0.26
v/s Ratio Perm c0.01 c0.39 0.02
v/c Ratio 0.18 0.18 0.46 0.33 0.65 0.18 0.03 0.44
Uniform Delay, d1 33.7 33.7 35.1 42.2 11.5 7.8 7.1 9.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.4 1.6 4.1 7.4 0.0 0.0 0.1
Delay (s) 34.1 34.1 36.7 46.3 18.8 7.9 7.2 9.6
Level of Service C C D D B A A A
Approach Delay (s) 35.9 46.3 9.9 9.6
Approach LOS D D A A

Intersection Summary
HCM 2000 Control Delay 13.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 88.0 Sum of lost time (s) 21.0
Intersection Capacity Utilization 85.1% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 76 291 65 148 270 259 14 210 262 425 1056 288
Future Volume (vph) 76 291 65 148 270 259 14 210 262 425 1056 288
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 8.0 8.0 4.0 8.0 6.0 7.0 7.0 4.0 6.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.91 1.00 0.97 0.91 1.00
Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1789 3480 1789 3579 1601 1789 5142 1601 3471 5142 1601
Flt Permitted 0.57 1.00 0.43 1.00 1.00 0.24 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1078 3480 819 3579 1601 443 5142 1601 3471 5142 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 83 316 71 161 293 282 15 228 285 462 1148 313
RTOR Reduction (vph) 0 14 0 0 0 117 0 0 137 0 0 166
Lane Group Flow (vph) 83 373 0 161 293 165 15 228 148 462 1148 147
Turn Type Perm NA pm+pt NA pm+ov Perm NA pm+ov Prot NA Perm
Protected Phases 8 7 4 1 2 7 1 6
Permitted Phases 8 4 4 2 2 6
Actuated Green, G (s) 44.0 44.0 58.7 58.7 81.0 36.7 36.7 47.4 22.3 65.0 65.0
Effective Green, g (s) 44.0 44.0 58.7 58.7 81.0 36.7 36.7 47.4 22.3 65.0 65.0
Actuated g/C Ratio 0.32 0.32 0.42 0.42 0.58 0.26 0.26 0.34 0.16 0.47 0.47
Clearance Time (s) 8.0 8.0 4.0 8.0 6.0 7.0 7.0 4.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 341 1103 421 1514 934 117 1360 547 558 2409 750
v/s Ratio Prot 0.11 c0.03 0.08 0.03 0.04 0.02 c0.13 c0.22
v/s Ratio Perm 0.08 c0.13 0.07 0.03 0.07 0.09
v/c Ratio 0.24 0.34 0.38 0.19 0.18 0.13 0.17 0.27 0.83 0.48 0.20
Uniform Delay, d1 35.0 36.2 25.6 25.1 13.4 38.8 39.2 33.1 56.3 25.2 21.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.2 0.6 0.1 0.1 2.2 0.3 0.3 9.8 0.7 0.6
Delay (s) 35.4 36.4 26.2 25.2 13.5 41.1 39.5 33.4 66.2 25.9 22.1
Level of Service D D C C B D D C E C C
Approach Delay (s) 36.2 20.9 36.2 35.0
Approach LOS D C D C

Intersection Summary
HCM 2000 Control Delay 32.5 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.52
Actuated Cycle Length (s) 138.7 Sum of lost time (s) 25.0
Intersection Capacity Utilization 155.0% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Movement NWL NWR NET NER SWL SWT
Lane Configurations
Traffic Volume (vph) 490 45 610 0 0 1539
Future Volume (vph) 490 45 610 0 0 1539
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 7.0 7.0
Lane Util. Factor 0.97 1.00 0.91 0.91
Frt 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3471 1601 5142 5142
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3471 1601 5142 5142
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 533 49 663 0 0 1673
RTOR Reduction (vph) 0 36 0 0 0 0
Lane Group Flow (vph) 533 13 663 0 0 1673
Turn Type Prot Perm NA NA
Protected Phases 4 2 2
Permitted Phases 4 2 2
Actuated Green, G (s) 12.8 12.8 24.1 24.1
Effective Green, g (s) 12.8 12.8 24.1 24.1
Actuated g/C Ratio 0.26 0.26 0.48 0.48
Clearance Time (s) 6.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 890 410 2483 2483
v/s Ratio Prot c0.15 0.13 c0.33
v/s Ratio Perm 0.01
v/c Ratio 0.60 0.03 0.27 0.67
Uniform Delay, d1 16.3 13.9 7.7 9.9
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.1 0.0 0.3 1.5
Delay (s) 17.4 13.9 7.9 11.4
Level of Service B B A B
Approach Delay (s) 17.1 7.9 11.4
Approach LOS B A B

Intersection Summary
HCM 2000 Control Delay 11.7 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 49.9 Sum of lost time (s) 13.0
Intersection Capacity Utilization 54.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings AM Peak Hour
13: RR 53 (STEVENSON RD) & KING ST Whitby Oshawa - 2019 Existing AM

Synchro 9 12-18-2020
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 65 847 112 0 0 0 0 547 213 110 920 0
Future Volume (vph) 65 847 112 0 0 0 0 547 213 110 920 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 40.0 0.0 0.0 0.0 0.0 30.0 25.0 0.0
Storage Lanes 1 0 0 0 0 1 1 0
Taper Length (m) 25.0 0.0 0.0 13.0
Lane Util. Factor 0.86 0.86 0.86 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Ped Bike Factor 1.00 0.95 0.99
Frt 0.984 0.850
Flt Protected 0.997 0.950
Satd. Flow (prot) 0 5544 0 0 0 0 0 3089 1369 1591 3089 0
Flt Permitted 0.997 0.406
Satd. Flow (perm) 0 5541 0 0 0 0 0 3089 1306 670 3089 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 47 45
Link Speed (k/h) 50 50 50 50
Link Distance (m) 209.8 58.6 363.1 98.9
Travel Time (s) 15.1 4.2 26.1 7.1
Confl. Peds. (#/hr) 8 12 30 30
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 7% 2% 5% 0% 0% 0% 0% 4% 5% 1% 4% 0%
Adj. Flow (vph) 71 921 122 0 0 0 0 595 232 120 1000 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 1114 0 0 0 0 0 595 232 120 1000 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left R NA Right Left Left Right Left Left Right L NA Left Right
Median Width(m) 0.0 0.0 3.5 3.5
Link Offset(m) 0.0 3.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA NA Perm Perm NA
Protected Phases 2 8 4
Permitted Phases 2 8 4
Minimum Split (s) 26.0 26.0 25.0 25.0 25.0 25.0
Total Split (s) 30.1 30.1 39.9 39.9 39.9 39.9
Total Split (%) 43.0% 43.0% 57.0% 57.0% 57.0% 57.0%
Maximum Green (s) 24.2 24.2 34.0 34.0 34.0 34.0
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.2 2.2 2.2 2.2 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.9 5.9 5.9 5.9 5.9
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 14.0 14.0 13.0 13.0 13.0 13.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 24.2 34.0 34.0 34.0 34.0
Actuated g/C Ratio 0.35 0.49 0.49 0.49 0.49
v/c Ratio 0.57 0.40 0.35 0.37 0.67
Control Delay 19.2 12.5 10.7 5.1 5.7



Lanes, Volumes, Timings AM Peak Hour
13: RR 53 (STEVENSON RD) & KING ST Whitby Oshawa - 2019 Existing AM
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0 1.1
Total Delay 19.2 12.5 10.7 5.1 6.7
LOS B B B A A
Approach Delay 19.2 12.0 6.6
Approach LOS B B A

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 14.7 (21%), Referenced to phase 2:EBTL, Start of Green
Natural Cycle: 55
Control Type: Pretimed
Maximum v/c Ratio: 0.67
Intersection Signal Delay: 12.6 Intersection LOS: B
Intersection Capacity Utilization 74.9% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     13: RR 53 (STEVENSON RD) & KING ST



Queues AM Peak Hour
13: RR 53 (STEVENSON RD) & KING ST Whitby Oshawa - 2019 Existing AM

Synchro 9 12-18-2020
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Lane Group EBT NBT NBR SBL SBT
Lane Group Flow (vph) 1114 595 232 120 1000
v/c Ratio 0.57 0.40 0.35 0.37 0.67
Control Delay 19.2 12.5 10.7 5.1 5.7
Queue Delay 0.0 0.0 0.0 0.0 1.1
Total Delay 19.2 12.5 10.7 5.1 6.7
Queue Length 50th (m) 29.8 22.6 12.8 0.0 8.1
Queue Length 95th (m) 38.8 32.8 25.9 m0.0 m9.8
Internal Link Dist (m) 185.8 339.1 74.9
Turn Bay Length (m) 30.0 25.0
Base Capacity (vph) 1946 1500 657 325 1500
Starvation Cap Reductn 0 0 0 0 260
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.57 0.40 0.35 0.37 0.81

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



HCM Signalized Intersection Capacity Analysis AM Peak Hour
13: RR 53 (STEVENSON RD) & KING ST Whitby Oshawa - 2019 Existing AM
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 65 847 112 0 0 0 0 547 213 110 920 0
Future Volume (vph) 65 847 112 0 0 0 0 547 213 110 920 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.9 5.9 5.9 5.9 5.9
Lane Util. Factor 0.86 0.95 1.00 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.95 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 0.99 1.00
Frt 0.98 1.00 0.85 1.00 1.00
Flt Protected 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 5538 3089 1306 1567 3089
Flt Permitted 1.00 1.00 1.00 0.41 1.00
Satd. Flow (perm) 5538 3089 1306 670 3089
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 71 921 122 0 0 0 0 595 232 120 1000 0
RTOR Reduction (vph) 0 31 0 0 0 0 0 0 23 0 0 0
Lane Group Flow (vph) 0 1083 0 0 0 0 0 595 209 120 1000 0
Confl. Peds. (#/hr) 8 12 30 30
Heavy Vehicles (%) 7% 2% 5% 0% 0% 0% 0% 4% 5% 1% 4% 0%
Turn Type Perm NA NA Perm Perm NA
Protected Phases 2 8 4
Permitted Phases 2 8 4
Actuated Green, G (s) 24.2 34.0 34.0 34.0 34.0
Effective Green, g (s) 24.2 34.0 34.0 34.0 34.0
Actuated g/C Ratio 0.35 0.49 0.49 0.49 0.49
Clearance Time (s) 5.9 5.9 5.9 5.9 5.9
Lane Grp Cap (vph) 1914 1500 634 325 1500
v/s Ratio Prot 0.19 c0.32
v/s Ratio Perm 0.20 0.16 0.18
v/c Ratio 0.57 0.40 0.33 0.37 0.67
Uniform Delay, d1 18.6 11.5 11.0 11.3 13.7
Progression Factor 1.00 1.00 1.00 0.26 0.30
Incremental Delay, d2 1.2 0.8 1.4 1.9 1.4
Delay (s) 19.8 12.3 12.4 4.8 5.6
Level of Service B B B A A
Approach Delay (s) 19.8 0.0 12.3 5.5
Approach LOS B A B A

Intersection Summary
HCM 2000 Control Delay 12.5 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 11.8
Intersection Capacity Utilization 74.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 24 1210 0 0 0 0 0 55 27 112 163 0
Future Volume (vph) 24 1210 0 0 0 0 0 55 27 112 163 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 0.86 0.86 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 1.00
Ped Bike Factor 1.00 0.98 1.00
Frt 0.850
Flt Protected 0.999 0.980
Satd. Flow (prot) 0 5645 0 0 0 0 0 1691 1437 0 3117 0
Flt Permitted 0.999 0.808
Satd. Flow (perm) 0 5644 0 0 0 0 0 1691 1407 0 2561 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 47
Link Speed (k/h) 50 50 50 50
Link Distance (m) 351.8 421.5 125.0 101.7
Travel Time (s) 25.3 30.3 9.0 7.3
Confl. Peds. (#/hr) 4 13 8 8
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 3% 0% 0% 0% 0% 0% 0% 0% 1% 1% 0%
Adj. Flow (vph) 26 1315 0 0 0 0 0 60 29 122 177 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 1341 0 0 0 0 0 60 29 0 299 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.5 3.5
Link Offset(m) 0.0 0.0 6.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 24 15 25 14
Turn Type Perm NA NA Perm Perm NA
Protected Phases 2 4 4
Permitted Phases 2 4 4
Minimum Split (s) 28.0 28.0 25.0 25.0 25.0 25.0
Total Split (s) 37.8 37.8 32.2 32.2 32.2 32.2
Total Split (%) 54.0% 54.0% 46.0% 46.0% 46.0% 46.0%
Maximum Green (s) 31.8 31.8 26.4 26.4 26.4 26.4
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.3 2.3 2.1 2.1 2.1 2.1
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 5.8 5.8 5.8
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 15.0 15.0 13.0 13.0 13.0 13.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 31.8 26.4 26.4 26.4
Actuated g/C Ratio 0.45 0.38 0.38 0.38
v/c Ratio 0.52 0.09 0.05 0.31
Control Delay 8.4 14.7 3.0 11.7
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 8.4 14.7 3.0 11.7
LOS A B A B
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Approach Delay 8.4 10.9 11.7
Approach LOS A B B

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 39.9 (57%), Referenced to phase 2:EBTL, Start of Green
Natural Cycle: 55
Control Type: Pretimed
Maximum v/c Ratio: 0.52
Intersection Signal Delay: 9.1 Intersection LOS: A
Intersection Capacity Utilization 58.2% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     15: OSHAWA CENTRE ENT/GIBBONS ST & KING ST
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Lane Group EBT NBT NBR SBT
Lane Group Flow (vph) 1341 60 29 299
v/c Ratio 0.52 0.09 0.05 0.31
Control Delay 8.4 14.7 3.0 11.7
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 8.4 14.7 3.0 11.7
Queue Length 50th (m) 15.3 4.6 0.0 9.2
Queue Length 95th (m) 18.5 10.8 2.8 13.8
Internal Link Dist (m) 327.8 101.0 77.7
Turn Bay Length (m)
Base Capacity (vph) 2563 637 559 965
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.52 0.09 0.05 0.31

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 24 1210 0 0 0 0 0 55 27 112 163 0
Future Volume (vph) 24 1210 0 0 0 0 0 55 27 112 163 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 5.8 5.8 5.8
Lane Util. Factor 0.86 1.00 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.98 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00
Flt Protected 1.00 1.00 1.00 0.98
Satd. Flow (prot) 5645 1691 1407 3107
Flt Permitted 1.00 1.00 1.00 0.81
Satd. Flow (perm) 5645 1691 1407 2562
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 26 1315 0 0 0 0 0 60 29 122 177 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 18 0 0 0
Lane Group Flow (vph) 0 1341 0 0 0 0 0 60 11 0 299 0
Confl. Peds. (#/hr) 4 13 8 8
Heavy Vehicles (%) 0% 3% 0% 0% 0% 0% 0% 0% 0% 1% 1% 0%
Turn Type Perm NA NA Perm Perm NA
Protected Phases 2 4 4
Permitted Phases 2 4 4
Actuated Green, G (s) 31.8 26.4 26.4 26.4
Effective Green, g (s) 31.8 26.4 26.4 26.4
Actuated g/C Ratio 0.45 0.38 0.38 0.38
Clearance Time (s) 6.0 5.8 5.8 5.8
Lane Grp Cap (vph) 2564 637 530 966
v/s Ratio Prot 0.04
v/s Ratio Perm 0.24 0.01 c0.12
v/c Ratio 0.52 0.09 0.02 0.31
Uniform Delay, d1 13.7 14.1 13.7 15.4
Progression Factor 0.56 1.00 1.00 0.70
Incremental Delay, d2 0.7 0.3 0.1 0.8
Delay (s) 8.3 14.4 13.8 11.5
Level of Service A B B B
Approach Delay (s) 8.3 0.0 14.2 11.5
Approach LOS A A B B

Intersection Summary
HCM 2000 Control Delay 9.2 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.43
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 11.8
Intersection Capacity Utilization 58.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 80 1080 70 0 0 0 0 311 162 86 552 0
Future Volume (vph) 80 1080 70 0 0 0 0 311 162 86 552 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 37.0 0.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 0 1 0 0 0 0 0 0
Taper Length (m) 0.0 0.0 0.0 0.0
Lane Util. Factor 0.86 0.86 1.00 1.00 1.00 1.00 1.00 0.95 0.95 0.95 0.95 1.00
Ped Bike Factor 1.00 0.95 0.99 1.00
Frt 0.850 0.949
Flt Protected 0.997 0.993
Satd. Flow (prot) 0 5623 1437 0 0 0 0 2943 0 0 3132 0
Flt Permitted 0.997 0.800
Satd. Flow (perm) 0 5619 1370 0 0 0 0 2943 0 0 2521 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 76 19
Link Speed (k/h) 50 50 50 50
Link Distance (m) 421.5 358.7 429.1 115.6
Travel Time (s) 30.3 25.8 30.9 8.3
Confl. Peds. (#/hr) 9 32 8 8
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 5% 3% 0% 0% 0% 0% 0% 2% 4% 1% 2% 0%
Adj. Flow (vph) 87 1174 76 0 0 0 0 338 176 93 600 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 1261 76 0 0 0 0 514 0 0 693 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 0.0 0.0
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 14 24 15 24 14 25 15
Turn Type Perm NA Perm NA Perm NA
Protected Phases 2 4 4
Permitted Phases 2 2 4
Minimum Split (s) 26.0 26.0 26.0 26.0 26.0 26.0
Total Split (s) 35.0 35.0 35.0 35.0 35.0 35.0
Total Split (%) 50.0% 50.0% 50.0% 50.0% 50.0% 50.0%
Maximum Green (s) 29.2 29.2 29.2 29.4 29.4 29.4
Yellow Time (s) 4.2 4.2 4.2 3.7 3.7 3.7
All-Red Time (s) 1.6 1.6 1.6 1.9 1.9 1.9
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.8 5.8 5.6 5.6
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 12.0 12.0 12.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 29.2 29.2 29.4 29.4
Actuated g/C Ratio 0.42 0.42 0.42 0.42
v/c Ratio 0.54 0.12 0.41 0.66
Control Delay 9.3 1.5 14.9 12.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 9.3 1.5 14.9 12.0
LOS A A B B
Approach Delay 8.9 14.9 12.0
Approach LOS A B B

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 7 (10%), Referenced to phase 2:EBTL, Start of Green
Natural Cycle: 55
Control Type: Pretimed
Maximum v/c Ratio: 0.66
Intersection Signal Delay: 10.9 Intersection LOS: B
Intersection Capacity Utilization 68.2% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     17: RR 54 (PARK RD) & KING ST
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Lane Group EBT EBR NBT SBT
Lane Group Flow (vph) 1261 76 514 693
v/c Ratio 0.54 0.12 0.41 0.66
Control Delay 9.3 1.5 14.9 12.0
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 9.3 1.5 14.9 12.0
Queue Length 50th (m) 35.3 0.5 21.1 18.9
Queue Length 95th (m) 42.9 m0.8 31.6 24.0
Internal Link Dist (m) 397.5 405.1 91.6
Turn Bay Length (m) 37.0
Base Capacity (vph) 2343 615 1247 1058
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.54 0.12 0.41 0.66

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 80 1080 70 0 0 0 0 311 162 86 552 0
Future Volume (vph) 80 1080 70 0 0 0 0 311 162 86 552 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.8 5.8 5.6 5.6
Lane Util. Factor 0.86 1.00 0.95 0.95
Frpb, ped/bikes 1.00 0.95 0.99 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 0.85 0.95 1.00
Flt Protected 1.00 1.00 1.00 0.99
Satd. Flow (prot) 5617 1370 2942 3130
Flt Permitted 1.00 1.00 1.00 0.80
Satd. Flow (perm) 5617 1370 2942 2522
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 87 1174 76 0 0 0 0 338 176 93 600 0
RTOR Reduction (vph) 0 0 44 0 0 0 0 11 0 0 0 0
Lane Group Flow (vph) 0 1261 32 0 0 0 0 503 0 0 693 0
Confl. Peds. (#/hr) 9 32 8 8
Heavy Vehicles (%) 5% 3% 0% 0% 0% 0% 0% 2% 4% 1% 2% 0%
Turn Type Perm NA Perm NA Perm NA
Protected Phases 2 4 4
Permitted Phases 2 2 4
Actuated Green, G (s) 29.2 29.2 29.4 29.4
Effective Green, g (s) 29.2 29.2 29.4 29.4
Actuated g/C Ratio 0.42 0.42 0.42 0.42
Clearance Time (s) 5.8 5.8 5.6 5.6
Lane Grp Cap (vph) 2343 571 1235 1059
v/s Ratio Prot 0.17
v/s Ratio Perm 0.22 0.02 c0.27
v/c Ratio 0.54 0.06 0.41 0.65
Uniform Delay, d1 15.3 12.2 14.2 16.2
Progression Factor 0.55 0.31 1.00 0.54
Incremental Delay, d2 0.8 0.2 1.0 2.9
Delay (s) 9.2 4.0 15.2 11.7
Level of Service A A B B
Approach Delay (s) 8.9 0.0 15.2 11.7
Approach LOS A A B B

Intersection Summary
HCM 2000 Control Delay 10.9 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 11.4
Intersection Capacity Utilization 68.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 152 848 55 0 0 0 0 15 0 28 75 0
Future Volume (vph) 152 848 55 0 0 0 0 15 0 28 75 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 0.91 0.91 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.88 0.99 1.00
Frt 0.991
Flt Protected 0.950 0.987
Satd. Flow (prot) 1591 4363 0 0 0 0 0 1691 0 0 1669 0
Flt Permitted 0.950 0.951
Satd. Flow (perm) 1401 4363 0 0 0 0 0 1691 0 0 1600 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 16
Link Speed (k/h) 50 50 50 50
Link Distance (m) 158.5 137.8 101.8 101.3
Travel Time (s) 11.4 9.9 7.3 7.3
Confl. Peds. (#/hr) 58 75 31 15 15
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 4% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Adj. Flow (vph) 165 922 60 0 0 0 0 16 0 30 82 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 165 982 0 0 0 0 0 16 0 0 112 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA NA pm+pt NA
Protected Phases 2 4 3 4
Permitted Phases 2 4
Minimum Split (s) 28.0 28.0 23.0 10.0 23.0
Total Split (s) 31.5 31.5 25.9 12.6 25.9
Total Split (%) 45.0% 45.0% 37.0% 18.0% 37.0%
Maximum Green (s) 25.9 25.9 20.3 8.6 20.3
Yellow Time (s) 3.7 3.7 3.7 3.0 3.7
All-Red Time (s) 1.9 1.9 1.9 1.0 1.9
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.6 5.6 5.6 5.6
Lead/Lag Lag Lead Lag
Lead-Lag Optimize?
Walk Time (s) 12.0 12.0 12.0 12.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 25.9 25.9 20.3 27.3
Actuated g/C Ratio 0.37 0.37 0.29 0.39
v/c Ratio 0.32 0.60 0.03 0.18
Control Delay 6.0 6.4 18.2 7.9
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 6.0 6.4 18.2 7.9
LOS A A B A
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Approach Delay 6.3 18.2 7.9
Approach LOS A B A

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 42.7 (61%), Referenced to phase 2:EBTL, Start of Green
Natural Cycle: 65
Control Type: Pretimed
Maximum v/c Ratio: 0.60
Intersection Signal Delay: 6.6 Intersection LOS: A
Intersection Capacity Utilization 43.4% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     19: QUEEN ST/MCMILLAN DR & KING ST



Queues AM Peak Hour
19: QUEEN ST/MCMILLAN DR & KING ST Whitby Oshawa - 2019 Existing AM

Synchro 9 12-18-2020
IBI Group Page 15

Lane Group EBL EBT NBT SBT
Lane Group Flow (vph) 165 982 16 112
v/c Ratio 0.32 0.60 0.03 0.18
Control Delay 6.0 6.4 18.2 7.9
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 6.0 6.4 18.2 7.9
Queue Length 50th (m) 4.5 9.3 1.4 5.9
Queue Length 95th (m) 7.8 11.7 5.0 9.9
Internal Link Dist (m) 134.5 77.8 77.3
Turn Bay Length (m)
Base Capacity (vph) 518 1624 490 630
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.32 0.60 0.03 0.18

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 152 848 55 0 0 0 0 15 0 28 75 0
Future Volume (vph) 152 848 55 0 0 0 0 15 0 28 75 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.6 5.6 5.6 5.6
Lane Util. Factor 1.00 0.91 1.00 1.00
Frpb, ped/bikes 1.00 0.99 1.00 1.00
Flpb, ped/bikes 0.88 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.99
Satd. Flow (prot) 1401 4362 1691 1661
Flt Permitted 0.95 1.00 1.00 0.95
Satd. Flow (perm) 1401 4362 1691 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 165 922 60 0 0 0 0 16 0 30 82 0
RTOR Reduction (vph) 0 10 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 165 972 0 0 0 0 0 16 0 0 112 0
Confl. Peds. (#/hr) 58 75 31 15 15
Heavy Vehicles (%) 1% 4% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Turn Type Perm NA NA pm+pt NA
Protected Phases 2 4 3 4
Permitted Phases 2 4
Actuated Green, G (s) 25.9 25.9 20.3 28.9
Effective Green, g (s) 25.9 25.9 20.3 28.9
Actuated g/C Ratio 0.37 0.37 0.29 0.41
Clearance Time (s) 5.6 5.6 5.6 5.6
Lane Grp Cap (vph) 518 1613 490 668
v/s Ratio Prot c0.22 0.01 c0.02
v/s Ratio Perm 0.12 c0.05
v/c Ratio 0.32 0.60 0.03 0.17
Uniform Delay, d1 15.7 17.9 17.8 13.0
Progression Factor 0.27 0.26 1.00 0.66
Incremental Delay, d2 1.6 1.7 0.1 0.5
Delay (s) 5.8 6.4 17.9 9.1
Level of Service A A B A
Approach Delay (s) 6.3 0.0 17.9 9.1
Approach LOS A A B A

Intersection Summary
HCM 2000 Control Delay 6.7 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.37
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 15.2
Intersection Capacity Utilization 43.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 713 166 0 0 0 0 0 0 135 560 0
Future Volume (vph) 0 713 166 0 0 0 0 0 0 135 560 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 30.0
Storage Lanes 0 1 0 0 0 0 1 0
Taper Length (m) 0.0 0.0 0.0 0.0
Lane Util. Factor 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.91 1.00
Ped Bike Factor 0.87 0.86
Frt 0.850
Flt Protected 0.950
Satd. Flow (prot) 0 3060 1281 0 0 0 0 0 0 1501 4439 0
Flt Permitted 0.950
Satd. Flow (perm) 0 3060 1112 0 0 0 0 0 0 1294 4439 0
Right Turn on Red Yes Yes Yes Yes Yes
Satd. Flow (RTOR) 157 97
Link Speed (k/h) 50 50 50 50
Link Distance (m) 137.8 176.7 122.6 100.6
Travel Time (s) 9.9 12.7 8.8 7.2
Confl. Peds. (#/hr) 99 105
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 5% 1% 0% 0% 0% 0% 0% 0% 7% 4% 0%
Parking  (#/hr) 0
Adj. Flow (vph) 0 775 180 0 0 0 0 0 0 147 609 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 775 180 0 0 0 0 0 0 147 609 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 3.5 -3.5
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.32 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type NA Perm Perm NA
Protected Phases 2 4
Permitted Phases 2 4
Minimum Split (s) 27.0 27.0 23.0 23.0
Total Split (s) 35.7 35.7 34.3 34.3
Total Split (%) 51.0% 51.0% 49.0% 49.0%
Maximum Green (s) 29.8 29.8 28.9 28.9
Yellow Time (s) 3.7 3.7 3.7 3.7
All-Red Time (s) 2.2 2.2 1.7 1.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.9 5.9 5.4 5.4
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 12.0 12.0 11.0 11.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 29.8 29.8 28.9 28.9
Actuated g/C Ratio 0.43 0.43 0.41 0.41
v/c Ratio 0.60 0.32 0.25 0.33
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Control Delay 6.9 2.8 7.1 14.6
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 6.9 2.8 7.1 14.6
LOS A A A B
Approach Delay 6.1 13.2
Approach LOS A B

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 56.7 (81%), Referenced to phase 2:EBT, Start of Green
Natural Cycle: 50
Control Type: Pretimed
Maximum v/c Ratio: 0.60
Intersection Signal Delay: 9.2 Intersection LOS: A
Intersection Capacity Utilization 49.7% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     21: RR 2A (CENTRE ST) & KING ST
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Lane Group EBT EBR SBL SBT
Lane Group Flow (vph) 775 180 147 609
v/c Ratio 0.60 0.32 0.25 0.33
Control Delay 6.9 2.8 7.1 14.6
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 6.9 2.8 7.1 14.6
Queue Length 50th (m) 1.4 0.0 8.1 22.7
Queue Length 95th (m) 58.3 m0.0 m17.9 32.0
Internal Link Dist (m) 113.8 76.6
Turn Bay Length (m)
Base Capacity (vph) 1302 563 591 1832
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.60 0.32 0.25 0.33

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 713 166 0 0 0 0 0 0 135 560 0
Future Volume (vph) 0 713 166 0 0 0 0 0 0 135 560 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.9 5.9 5.4 5.4
Lane Util. Factor 0.95 1.00 1.00 0.91
Frpb, ped/bikes 1.00 0.87 1.00 1.00
Flpb, ped/bikes 1.00 1.00 0.86 1.00
Frt 1.00 0.85 1.00 1.00
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3060 1112 1294 4439
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3060 1112 1294 4439
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 775 180 0 0 0 0 0 0 147 609 0
RTOR Reduction (vph) 0 0 90 0 0 0 0 0 0 57 0 0
Lane Group Flow (vph) 0 775 90 0 0 0 0 0 0 90 609 0
Confl. Peds. (#/hr) 99 105
Heavy Vehicles (%) 0% 5% 1% 0% 0% 0% 0% 0% 0% 7% 4% 0%
Parking  (#/hr) 0
Turn Type NA Perm Perm NA
Protected Phases 2 4
Permitted Phases 2 4
Actuated Green, G (s) 29.8 29.8 28.9 28.9
Effective Green, g (s) 29.8 29.8 28.9 28.9
Actuated g/C Ratio 0.43 0.43 0.41 0.41
Clearance Time (s) 5.9 5.9 5.4 5.4
Lane Grp Cap (vph) 1302 473 534 1832
v/s Ratio Prot c0.25 c0.14
v/s Ratio Perm 0.08 0.07
v/c Ratio 0.60 0.19 0.17 0.33
Uniform Delay, d1 15.5 12.6 13.0 14.0
Progression Factor 0.33 0.43 1.09 1.00
Incremental Delay, d2 1.6 0.7 0.6 0.5
Delay (s) 6.7 6.2 14.7 14.5
Level of Service A A B B
Approach Delay (s) 6.6 0.0 0.0 14.5
Approach LOS A A A B

Intersection Summary
HCM 2000 Control Delay 10.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.47
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 11.3
Intersection Capacity Utilization 49.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 104 670 0 0 0 0 0 723 141 0 0 0
Future Volume (vph) 104 670 0 0 0 0 0 723 141 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 85.0 0.0 0.0 0.0 0.0 20.0 0.0 0.0
Storage Lanes 1 0 0 0 0 1 0 0
Taper Length (m) 25.0 0.0 0.0 0.0
Lane Util. Factor 1.00 0.95 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 1.00 1.00
Ped Bike Factor 0.89 0.85
Frt 0.850
Flt Protected 0.950
Satd. Flow (prot) 1447 3089 0 0 0 0 0 3089 1382 0 0 0
Flt Permitted 0.950
Satd. Flow (perm) 1289 3089 0 0 0 0 0 3089 1171 0 0 0
Right Turn on Red Yes Yes Yes Yes Yes
Satd. Flow (RTOR) 92 111
Link Speed (k/h) 50 50 50 50
Link Distance (m) 176.7 255.8 119.5 100.7
Travel Time (s) 12.7 18.4 8.6 7.3
Confl. Peds. (#/hr) 94 123
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 11% 4% 0% 0% 0% 0% 0% 4% 4% 0% 0% 0%
Adj. Flow (vph) 113 728 0 0 0 0 0 786 153 0 0 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 113 728 0 0 0 0 0 786 153 0 0 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment L NA Left Right Left Left Right Left R NA Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA NA Perm
Protected Phases 2 4
Permitted Phases 2 4
Minimum Split (s) 26.0 26.0 25.0 25.0
Total Split (s) 35.0 35.0 35.0 35.0
Total Split (%) 50.0% 50.0% 50.0% 50.0%
Maximum Green (s) 29.5 29.5 29.5 29.5
Yellow Time (s) 3.3 3.3 3.3 3.3
All-Red Time (s) 2.2 2.2 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 13.0 13.0 13.0 13.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 29.5 29.5 29.5 29.5
Actuated g/C Ratio 0.42 0.42 0.42 0.42
v/c Ratio 0.19 0.56 0.60 0.27
Control Delay 2.3 10.6 18.2 6.2
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 2.3 10.6 18.2 6.2
LOS A B B A
Approach Delay 9.5 16.2
Approach LOS A B

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 7.7 (11%), Referenced to phase 2:EBTL, Start of Green
Natural Cycle: 55
Control Type: Pretimed
Maximum v/c Ratio: 0.60
Intersection Signal Delay: 13.0 Intersection LOS: B
Intersection Capacity Utilization 58.2% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     23: RR 2 (SIMCOE ST) & KING ST
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Lane Group EBL EBT NBT NBR
Lane Group Flow (vph) 113 728 786 153
v/c Ratio 0.19 0.56 0.60 0.27
Control Delay 2.3 10.6 18.2 6.2
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 2.3 10.6 18.2 6.2
Queue Length 50th (m) 1.8 45.8 37.3 2.9
Queue Length 95th (m) m2.7 58.4 52.7 12.3
Internal Link Dist (m) 152.7 95.5
Turn Bay Length (m) 85.0 20.0
Base Capacity (vph) 596 1301 1301 557
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.19 0.56 0.60 0.27

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 104 670 0 0 0 0 0 723 141 0 0 0
Future Volume (vph) 104 670 0 0 0 0 0 723 141 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5 5.5 5.5
Lane Util. Factor 1.00 0.95 0.95 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.85
Flpb, ped/bikes 0.89 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1289 3089 3089 1171
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1289 3089 3089 1171
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 113 728 0 0 0 0 0 786 153 0 0 0
RTOR Reduction (vph) 53 0 0 0 0 0 0 0 64 0 0 0
Lane Group Flow (vph) 60 728 0 0 0 0 0 786 89 0 0 0
Confl. Peds. (#/hr) 94 123
Heavy Vehicles (%) 11% 4% 0% 0% 0% 0% 0% 4% 4% 0% 0% 0%
Turn Type Perm NA NA Perm
Protected Phases 2 4
Permitted Phases 2 4
Actuated Green, G (s) 29.5 29.5 29.5 29.5
Effective Green, g (s) 29.5 29.5 29.5 29.5
Actuated g/C Ratio 0.42 0.42 0.42 0.42
Clearance Time (s) 5.5 5.5 5.5 5.5
Lane Grp Cap (vph) 543 1301 1301 493
v/s Ratio Prot c0.24 c0.25
v/s Ratio Perm 0.05 0.08
v/c Ratio 0.11 0.56 0.60 0.18
Uniform Delay, d1 12.3 15.3 15.7 12.7
Progression Factor 0.39 0.58 1.00 1.00
Incremental Delay, d2 0.3 1.5 2.1 0.8
Delay (s) 5.1 10.4 17.8 13.5
Level of Service A B B B
Approach Delay (s) 9.7 0.0 17.1 0.0
Approach LOS A A B A

Intersection Summary
HCM 2000 Control Delay 13.6 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 58.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1105 106 0 0 0 36
Future Volume (vph) 1105 106 0 0 0 36
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 0.86 0.86 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.99
Frt 0.987 0.865
Flt Protected
Satd. Flow (prot) 6178 0 0 0 0 1578
Flt Permitted
Satd. Flow (perm) 6178 0 0 0 0 1556
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 48 49
Link Speed (k/h) 50 50 50
Link Distance (m) 358.7 158.5 86.2
Travel Time (s) 25.8 11.4 6.2
Confl. Peds. (#/hr) 19 2
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 3% 0% 0% 0% 0% 3%
Adj. Flow (vph) 1201 115 0 0 0 39
Shared Lane Traffic (%)
Lane Group Flow (vph) 1316 0 0 0 0 39
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(m) 0.0 0.0 0.0
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 15 25 25 15
Number of Detectors 0 1
Detector Template 
Leading Detector (m) 0.0 15.0
Trailing Detector (m) 0.0 0.0
Detector 1 Position(m) 0.0 0.0
Detector 1 Size(m) 0.0 15.0
Detector 1 Type Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0
Detector 1 Queue (s) 0.0 0.0
Detector 1 Delay (s) 0.0 0.0
Turn Type NA Perm
Protected Phases 2
Permitted Phases 8
Detector Phase 8
Switch Phase
Minimum Initial (s) 15.0 8.0
Minimum Split (s) 28.0 25.0
Total Split (s) 42.7 27.3
Total Split (%) 61.0% 39.0%
Maximum Green (s) 37.6 22.1
Yellow Time (s) 3.7 3.3
All-Red Time (s) 1.4 1.9
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Lane Group EBT EBR WBL WBT NBL NBR
Lost Time Adjust (s) 0.0 0.0
Total Lost Time (s) 5.1 5.2
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0
Recall Mode C-Max None
Walk Time (s) 12.0 14.0
Flash Dont Walk (s) 5.0 5.0
Pedestrian Calls (#/hr) 0 0
Act Effct Green (s) 62.7 8.0
Actuated g/C Ratio 0.90 0.11
v/c Ratio 0.24 0.18
Control Delay 0.6 9.8
Queue Delay 0.0 0.0
Total Delay 0.6 9.8
LOS A A
Approach Delay 0.6 9.8
Approach LOS A A

Intersection Summary
Area Type: Other
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 25.9 (37%), Referenced to phase 2:EBT, Start of Green
Natural Cycle: 55
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.24
Intersection Signal Delay: 0.9 Intersection LOS: A
Intersection Capacity Utilization 33.8% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     130: MIDTOWN DR & KING ST
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Lane Group EBT NBR
Lane Group Flow (vph) 1316 39
v/c Ratio 0.24 0.18
Control Delay 0.6 9.8
Queue Delay 0.0 0.0
Total Delay 0.6 9.8
Queue Length 50th (m) 0.0 0.0
Queue Length 95th (m) 5.4 6.0
Internal Link Dist (m) 334.7
Turn Bay Length (m)
Base Capacity (vph) 5537 524
Starvation Cap Reductn 0 0
Spillback Cap Reductn 0 0
Storage Cap Reductn 0 0
Reduced v/c Ratio 0.24 0.07

Intersection Summary
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1105 106 0 0 0 36
Future Volume (vph) 1105 106 0 0 0 36
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.1 5.2
Lane Util. Factor 0.86 1.00
Frpb, ped/bikes 0.99 0.99
Flpb, ped/bikes 1.00 1.00
Frt 0.99 0.86
Flt Protected 1.00 1.00
Satd. Flow (prot) 6177 1556
Flt Permitted 1.00 1.00
Satd. Flow (perm) 6177 1556
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1201 115 0 0 0 39
RTOR Reduction (vph) 9 0 0 0 0 37
Lane Group Flow (vph) 1307 0 0 0 0 2
Confl. Peds. (#/hr) 19 2
Heavy Vehicles (%) 3% 0% 0% 0% 0% 3%
Turn Type NA Perm
Protected Phases 2
Permitted Phases 8
Actuated Green, G (s) 56.5 3.2
Effective Green, g (s) 56.5 3.2
Actuated g/C Ratio 0.81 0.05
Clearance Time (s) 5.1 5.2
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 4985 71
v/s Ratio Prot c0.21
v/s Ratio Perm c0.00
v/c Ratio 0.26 0.03
Uniform Delay, d1 1.7 31.9
Progression Factor 0.35 1.00
Incremental Delay, d2 0.1 0.1
Delay (s) 0.7 32.1
Level of Service A C
Approach Delay (s) 0.7 0.0 32.1
Approach LOS A A C

Intersection Summary
HCM 2000 Control Delay 1.6 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.25
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.3
Intersection Capacity Utilization 33.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 79 390 183 399 668 199 92 501 162 250 1503 189
Future Volume (vph) 79 390 183 399 668 199 92 501 162 250 1503 189
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 120.0 65.0 115.0 100.0 115.0 85.0 135.0 150.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.91 1.00 1.00 0.91 1.00
Ped Bike Factor 1.00 0.97 0.99 0.98 1.00 0.98 0.99 0.97
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1722 3510 1570 1807 3544 1484 1789 4725 1541 1722 5043 1526
Flt Permitted 0.250 0.468 0.121 0.420
Satd. Flow (perm) 452 3510 1519 880 3544 1452 228 4725 1504 757 5043 1475
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 182 216 176 205
Link Speed (k/h) 60 60 60 60
Link Distance (m) 948.6 371.9 333.8 249.1
Travel Time (s) 56.9 22.3 20.0 14.9
Confl. Peds. (#/hr) 10 21 21 10 22 12 12 22
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 6% 4% 4% 1% 3% 10% 2% 11% 6% 6% 4% 7%
Adj. Flow (vph) 86 424 199 434 726 216 100 545 176 272 1634 205
Shared Lane Traffic (%)
Lane Group Flow (vph) 86 424 199 434 726 216 100 545 176 272 1634 205
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Minimum Split (s) 9.0 39.0 39.0 9.0 39.0 39.0 9.0 40.0 40.0 9.0 40.0 40.0
Total Split (s) 10.0 40.0 40.0 10.0 40.0 40.0 10.0 40.0 40.0 10.0 40.0 40.0
Total Split (%) 10.0% 40.0% 40.0% 10.0% 40.0% 40.0% 10.0% 40.0% 40.0% 10.0% 40.0% 40.0%
Maximum Green (s) 7.0 33.0 33.0 7.0 33.0 33.0 7.0 33.0 33.0 7.0 33.0 33.0
Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.2 4.2
All-Red Time (s) 0.0 2.8 2.8 0.0 2.8 2.8 0.0 2.8 2.8 0.0 2.8 2.8
Lost Time Adjust (s) 0.0 0.0 0.0 -1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 7.0 7.0 2.0 7.0 7.0 3.0 7.0 7.0 3.0 7.0 7.0
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize?
Walk Time (s) 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0
Flash Dont Walk (s) 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 44.0 33.0 33.0 46.0 33.0 33.0 44.0 33.0 33.0 44.0 33.0 33.0
Actuated g/C Ratio 0.44 0.33 0.33 0.46 0.33 0.33 0.44 0.33 0.33 0.44 0.33 0.33
v/c Ratio 0.30 0.37 0.32 0.91 0.62 0.35 0.48 0.35 0.29 0.68 0.98 0.33



Lanes, Volumes, Timings AM Peak Hour
234: RR 1 (BROCK RD) & HIGHWAY 2 Pickering Ajax - 2019 Existing AM

Synchro 9 12-18-2020
IBI Group Page 2

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Control Delay 12.7 22.8 9.7 45.0 28.8 7.2 22.9 26.2 5.1 28.6 52.1 5.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 12.7 22.8 9.7 45.0 28.8 7.2 22.9 26.2 5.1 28.6 52.1 5.1
LOS B C A D C A C C A C D A
Approach Delay 17.9 30.5 21.3 44.5
Approach LOS B C C D

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 72 (72%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 100
Control Type: Pretimed
Maximum v/c Ratio: 0.98
Intersection Signal Delay: 33.1 Intersection LOS: C
Intersection Capacity Utilization 104.3% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     234: RR 1 (BROCK RD) & HIGHWAY 2
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 86 424 199 434 726 216 100 545 176 272 1634 205
v/c Ratio 0.30 0.37 0.32 0.91 0.62 0.35 0.48 0.35 0.29 0.68 0.98 0.33
Control Delay 12.7 22.8 9.7 45.0 28.8 7.2 22.9 26.2 5.1 28.6 52.1 5.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 12.7 22.8 9.7 45.0 28.8 7.2 22.9 26.2 5.1 28.6 52.1 5.1
Queue Length 50th (m) 10.0 43.4 20.9 71.8 66.6 14.5 10.5 29.0 0.0 32.1 114.0 0.0
Queue Length 95th (m) 6.0 55.9 39.2 #118.0 81.3 22.5 19.7 38.6 13.8 50.5 #148.2 14.7
Internal Link Dist (m) 924.6 347.9 309.8 225.1
Turn Bay Length (m) 120.0 65.0 115.0 100.0 115.0 85.0 135.0 150.0
Base Capacity (vph) 287 1158 623 478 1169 623 209 1559 614 400 1664 624
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.30 0.37 0.32 0.91 0.62 0.35 0.48 0.35 0.29 0.68 0.98 0.33

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 79 390 183 399 668 199 92 501 162 250 1503 189
Future Volume (vph) 79 390 183 399 668 199 92 501 162 250 1503 189
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 7.0 7.0 2.0 7.0 7.0 3.0 7.0 7.0 3.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.91 1.00 1.00 0.91 1.00
Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1721 3510 1519 1798 3544 1452 1789 4725 1504 1718 5043 1475
Flt Permitted 0.25 1.00 1.00 0.47 1.00 1.00 0.12 1.00 1.00 0.42 1.00 1.00
Satd. Flow (perm) 453 3510 1519 885 3544 1452 228 4725 1504 760 5043 1475
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 86 424 199 434 726 216 100 545 176 272 1634 205
RTOR Reduction (vph) 0 0 122 0 0 145 0 0 118 0 0 137
Lane Group Flow (vph) 86 424 77 434 726 71 100 545 58 272 1634 68
Confl. Peds. (#/hr) 10 21 21 10 22 12 12 22
Heavy Vehicles (%) 6% 4% 4% 1% 3% 10% 2% 11% 6% 6% 4% 7%
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Actuated Green, G (s) 40.0 33.0 33.0 40.0 33.0 33.0 40.0 33.0 33.0 40.0 33.0 33.0
Effective Green, g (s) 40.0 33.0 33.0 42.0 33.0 33.0 40.0 33.0 33.0 40.0 33.0 33.0
Actuated g/C Ratio 0.40 0.33 0.33 0.42 0.33 0.33 0.40 0.33 0.33 0.40 0.33 0.33
Clearance Time (s) 3.0 7.0 7.0 3.0 7.0 7.0 3.0 7.0 7.0 3.0 7.0 7.0
Lane Grp Cap (vph) 269 1158 501 444 1169 479 200 1559 496 371 1664 486
v/s Ratio Prot 0.02 0.12 c0.08 c0.20 0.03 0.12 c0.05 c0.32
v/s Ratio Perm 0.11 0.05 0.33 0.05 0.16 0.04 0.24 0.05
v/c Ratio 0.32 0.37 0.15 0.98 0.62 0.15 0.50 0.35 0.12 0.73 0.98 0.14
Uniform Delay, d1 19.6 25.5 23.6 26.5 28.2 23.6 22.9 25.4 23.3 22.7 33.2 23.5
Progression Factor 0.67 0.85 1.68 0.98 0.93 1.63 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.0 0.9 0.6 35.1 2.2 0.6 8.7 0.6 0.5 12.1 18.2 0.6
Delay (s) 16.2 22.6 40.3 61.2 28.5 39.1 31.5 26.0 23.8 34.8 51.4 24.1
Level of Service B C D E C D C C C C D C
Approach Delay (s) 26.8 40.4 26.2 46.6
Approach LOS C D C D

Intersection Summary
HCM 2000 Control Delay 38.8 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 104.3% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 1 943 56 374 1469 0 24 0 120 0 3 1
Future Volume (vph) 1 943 56 374 1469 0 24 0 120 0 3 1
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 25.0 20.0 60.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 1 1 1 0 0 0 0 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.94 0.98 1.00
Frt 0.850 0.887 0.966
Flt Protected 0.950 0.950 0.992
Satd. Flow (prot) 1825 3444 1219 1772 3544 0 0 1441 0 0 1848 0
Flt Permitted 0.157 0.193 0.940
Satd. Flow (perm) 301 3444 1144 360 3544 0 0 1365 0 0 1848 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 65 130 1
Link Speed (k/h) 60 50 50 50
Link Distance (m) 467.6 390.9 722.6 110.1
Travel Time (s) 28.1 28.1 52.0 7.9
Confl. Peds. (#/hr) 14 15 15 14 3 10 10 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 6% 34% 3% 3% 0% 33% 0% 11% 0% 0% 0%
Adj. Flow (vph) 1 1025 61 407 1597 0 26 0 130 0 3 1
Shared Lane Traffic (%)
Lane Group Flow (vph) 1 1025 61 407 1597 0 0 156 0 0 4 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 0.0 0.0
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 0 0 0 1 0 2 2 2 1
Detector Template Left
Leading Detector (m) 0.0 0.0 0.0 24.0 0.0 15.2 24.0 15.2 6.5
Trailing Detector (m) 0.0 0.0 0.0 15.0 0.0 0.0 -1.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 15.0 0.0 0.0 -1.0 0.0 0.0
Detector 1 Size(m) 1.8 1.8 1.8 9.0 1.8 1.8 15.0 1.8 6.5
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 13.4 15.0 13.4
Detector 2 Size(m) 1.8 9.0 1.8
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0
Turn Type Perm NA Perm pm+pt NA Perm NA NA
Protected Phases 2 1 6 8 4
Permitted Phases 2 2 6 8 4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector Phase 2 2 2 1 6 8 8 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 5.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 28.0 28.0 28.0 9.0 28.0 27.0 27.0 27.0 27.0
Total Split (s) 54.0 54.0 54.0 14.0 68.0 32.0 32.0 32.0 32.0
Total Split (%) 54.0% 54.0% 54.0% 14.0% 68.0% 32.0% 32.0% 32.0% 32.0%
Maximum Green (s) 48.2 48.2 48.2 11.0 62.2 26.0 26.0 26.0 26.0
Yellow Time (s) 4.0 4.0 4.0 3.0 4.0 3.3 3.3 3.3 3.3
All-Red Time (s) 1.8 1.8 1.8 0.0 1.8 2.7 2.7 2.7 2.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.8 5.8 5.8 3.0 5.8 6.0 6.0
Lead/Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max None C-Max None None None None
Walk Time (s) 13.0 13.0 13.0 13.0 15.0 15.0 15.0 15.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 52.9 52.9 52.9 81.1 78.3 9.9 9.9
Actuated g/C Ratio 0.53 0.53 0.53 0.81 0.78 0.10 0.10
v/c Ratio 0.01 0.56 0.10 0.67 0.58 0.62 0.02
Control Delay 10.0 10.3 1.4 19.3 6.9 22.1 34.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 10.0 10.3 1.4 19.3 6.9 22.1 34.8
LOS A B A B A C C
Approach Delay 9.8 9.5 22.1 34.8
Approach LOS A A C C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 30 (30%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.67
Intersection Signal Delay: 10.2 Intersection LOS: B
Intersection Capacity Utilization 88.3% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     237: NOTION RD & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT NBT SBT
Lane Group Flow (vph) 1 1025 61 407 1597 156 4
v/c Ratio 0.01 0.56 0.10 0.67 0.58 0.62 0.02
Control Delay 10.0 10.3 1.4 19.3 6.9 22.1 34.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 10.0 10.3 1.4 19.3 6.9 22.1 34.8
Queue Length 50th (m) 0.0 30.7 0.0 36.1 61.8 4.8 0.6
Queue Length 95th (m) m0.2 46.3 1.9 77.7 93.2 22.7 3.5
Internal Link Dist (m) 443.6 366.9 698.6 86.1
Turn Bay Length (m) 25.0 20.0 60.0
Base Capacity (vph) 159 1822 635 607 2773 451 481
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.01 0.56 0.10 0.67 0.58 0.35 0.01

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 1 943 56 374 1469 0 24 0 120 0 3 1
Future Volume (vph) 1 943 56 374 1469 0 24 0 120 0 3 1
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 5.8 5.8 5.8 3.0 5.8 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.94 1.00 1.00 0.98 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.89 0.97
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.99 1.00
Satd. Flow (prot) 1817 3444 1144 1771 3544 1441 1849
Flt Permitted 0.16 1.00 1.00 0.19 1.00 0.94 1.00
Satd. Flow (perm) 300 3444 1144 360 3544 1366 1849
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1 1025 61 407 1597 0 26 0 130 0 3 1
RTOR Reduction (vph) 0 0 29 0 0 0 0 117 0 0 1 0
Lane Group Flow (vph) 1 1025 32 407 1597 0 0 39 0 0 3 0
Confl. Peds. (#/hr) 14 15 15 14 3 10 10 3
Heavy Vehicles (%) 0% 6% 34% 3% 3% 0% 33% 0% 11% 0% 0% 0%
Turn Type Perm NA Perm pm+pt NA Perm NA NA
Protected Phases 2 1 6 8 4
Permitted Phases 2 2 6 8 4
Actuated Green, G (s) 53.0 53.0 53.0 78.3 78.3 9.9 9.9
Effective Green, g (s) 53.0 53.0 53.0 78.3 78.3 9.9 9.9
Actuated g/C Ratio 0.53 0.53 0.53 0.78 0.78 0.10 0.10
Clearance Time (s) 5.8 5.8 5.8 3.0 5.8 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 159 1825 606 596 2774 135 183
v/s Ratio Prot 0.30 c0.15 0.45 0.00
v/s Ratio Perm 0.00 0.03 c0.38 c0.03
v/c Ratio 0.01 0.56 0.05 0.68 0.58 0.29 0.02
Uniform Delay, d1 11.1 15.7 11.4 11.0 4.3 41.8 40.7
Progression Factor 0.82 0.56 0.33 1.54 1.29 1.00 1.00
Incremental Delay, d2 0.1 1.2 0.2 3.1 0.8 1.2 0.0
Delay (s) 9.1 10.0 3.9 20.1 6.4 43.0 40.7
Level of Service A A A C A D D
Approach Delay (s) 9.6 9.2 43.0 40.7
Approach LOS A A D D

Intersection Summary
HCM 2000 Control Delay 11.0 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 14.8
Intersection Capacity Utilization 88.3% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings AM Peak Hour
245: DIXIE RD & HWY 2 (KINGSTON RD) Pickering Ajax - 2019 Existing AM

Synchro 9 12-18-2020
IBI Group Page 9

Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Traffic Volume (vph) 55 732 122 75 550 81 113 36 119 34 15 18
Future Volume (vph) 55 732 122 75 550 81 113 36 119 34 15 18
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 150.0 60.0 60.0 30.0 14.6 0.0 9.4 0.0
Storage Lanes 1 1 1 1 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.98 1.00 0.98 0.99 0.99
Frt 0.850 0.850 0.885 0.917
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1706 3510 1617 1807 3544 1555 1738 1700 0 1722 1742 0
Flt Permitted 0.420 0.325 0.734 0.580
Satd. Flow (perm) 753 3510 1577 617 3544 1517 1333 1700 0 1051 1742 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 133 88 129 20
Link Speed (k/h) 60 60 50 50
Link Distance (m) 380.5 309.8 54.5 63.9
Travel Time (s) 22.8 18.6 3.9 4.6
Confl. Peds. (#/hr) 2 2 2 2 8 8
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 7% 4% 1% 1% 3% 5% 5% 0% 0% 6% 0% 0%
Adj. Flow (vph) 60 796 133 82 598 88 123 39 129 37 16 20
Shared Lane Traffic (%)
Lane Group Flow (vph) 60 796 133 82 598 88 123 168 0 37 36 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 1 0 0 1 1 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 24.0 0.0 0.0 15.0 15.0 15.0 15.0
Trailing Detector (m) 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 9.0 1.8 1.8 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm NA
Protected Phases 5 2 1 6 4 8
Permitted Phases 2 2 6 6 4 8
Detector Phase 5 2 2 1 6 6 4 4 8 8
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 5.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 9.0 31.0 31.0 9.0 31.0 31.0 38.0 38.0 38.0 38.0
Total Split (s) 10.0 52.0 52.0 10.0 52.0 52.0 38.0 38.0 38.0 38.0
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Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Total Split (%) 10.0% 52.0% 52.0% 10.0% 52.0% 52.0% 38.0% 38.0% 38.0% 38.0%
Maximum Green (s) 7.0 45.5 45.5 7.0 45.5 45.5 30.8 30.8 30.8 30.8
Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 4.2 3.5 3.5 3.5 3.5
All-Red Time (s) 0.0 2.3 2.3 0.0 2.3 2.3 3.7 3.7 3.7 3.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.5 6.5 3.0 6.5 6.5 7.2 7.2 7.2 7.2
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Min C-Min None C-Min C-Min None None None None
Walk Time (s) 16.0 16.0 16.0 16.0 21.0 21.0 21.0 21.0
Flash Dont Walk (s) 6.0 6.0 6.0 6.0 9.0 9.0 9.0 9.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 72.6 64.4 64.4 73.1 64.6 64.6 14.6 14.6 14.6 14.6
Actuated g/C Ratio 0.73 0.64 0.64 0.73 0.65 0.65 0.15 0.15 0.15 0.15
v/c Ratio 0.10 0.35 0.13 0.16 0.26 0.09 0.63 0.47 0.24 0.13
Control Delay 3.6 7.3 0.8 3.6 6.3 1.7 54.0 15.2 39.6 21.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 3.6 7.3 0.8 3.6 6.3 1.7 54.0 15.2 39.6 21.2
LOS A A A A A A D B D C
Approach Delay 6.2 5.5 31.6 30.5
Approach LOS A A C C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 27 (27%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.63
Intersection Signal Delay: 10.3 Intersection LOS: B
Intersection Capacity Utilization 62.8% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     245: DIXIE RD & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR SEL SET NWL NWT
Lane Group Flow (vph) 60 796 133 82 598 88 123 168 37 36
v/c Ratio 0.10 0.35 0.13 0.16 0.26 0.09 0.63 0.47 0.24 0.13
Control Delay 3.6 7.3 0.8 3.6 6.3 1.7 54.0 15.2 39.6 21.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 3.6 7.3 0.8 3.6 6.3 1.7 54.0 15.2 39.6 21.2
Queue Length 50th (m) 2.0 26.6 0.0 3.0 18.5 0.4 22.7 6.7 6.4 2.7
Queue Length 95th (m) 5.5 41.1 2.8 7.5 28.7 1.4 38.3 23.1 14.6 10.6
Internal Link Dist (m) 356.5 285.8 30.5 39.9
Turn Bay Length (m) 150.0 60.0 60.0 30.0 14.6 9.4
Base Capacity (vph) 620 2260 1062 539 2290 1011 410 612 323 550
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.10 0.35 0.13 0.15 0.26 0.09 0.30 0.27 0.11 0.07

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Traffic Volume (vph) 55 732 122 75 550 81 113 36 119 34 15 18
Future Volume (vph) 55 732 122 75 550 81 113 36 119 34 15 18
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 6.5 6.5 3.0 6.5 6.5 7.2 7.2 7.2 7.2
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.88 1.00 0.92
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1704 3510 1577 1806 3544 1517 1725 1700 1722 1742
Flt Permitted 0.42 1.00 1.00 0.33 1.00 1.00 0.73 1.00 0.58 1.00
Satd. Flow (perm) 753 3510 1577 618 3544 1517 1332 1700 1051 1742
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 60 796 133 82 598 88 123 39 129 37 16 20
RTOR Reduction (vph) 0 0 48 0 0 32 0 110 0 0 17 0
Lane Group Flow (vph) 60 796 85 82 598 56 123 58 0 37 19 0
Confl. Peds. (#/hr) 2 2 2 2 8 8
Heavy Vehicles (%) 7% 4% 1% 1% 3% 5% 5% 0% 0% 6% 0% 0%
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm NA
Protected Phases 5 2 1 6 4 8
Permitted Phases 2 2 6 6 4 8
Actuated Green, G (s) 68.5 63.8 63.8 68.9 64.0 64.0 14.6 14.6 14.6 14.6
Effective Green, g (s) 68.5 63.8 63.8 68.9 64.0 64.0 14.6 14.6 14.6 14.6
Actuated g/C Ratio 0.68 0.64 0.64 0.69 0.64 0.64 0.15 0.15 0.15 0.15
Clearance Time (s) 3.0 6.5 6.5 3.0 6.5 6.5 7.2 7.2 7.2 7.2
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 560 2239 1006 484 2268 970 194 248 153 254
v/s Ratio Prot 0.01 c0.23 c0.01 0.17 0.03 0.01
v/s Ratio Perm 0.07 0.05 0.11 0.04 c0.09 0.04
v/c Ratio 0.11 0.36 0.08 0.17 0.26 0.06 0.63 0.23 0.24 0.07
Uniform Delay, d1 5.1 8.5 6.9 5.2 7.8 6.7 40.2 37.8 37.8 36.9
Progression Factor 0.79 0.73 0.31 0.73 0.69 0.68 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.4 0.2 0.2 0.3 0.1 6.6 0.5 0.8 0.1
Delay (s) 4.2 6.6 2.3 4.0 5.7 4.7 46.8 38.2 38.6 37.0
Level of Service A A A A A A D D D D
Approach Delay (s) 5.9 5.4 41.9 37.8
Approach LOS A A D D

Intersection Summary
HCM 2000 Control Delay 11.7 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.39
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.7
Intersection Capacity Utilization 62.8% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 97 425 259 189 495 47 222 410 137 82 731 104
Future Volume (vph) 97 425 259 189 495 47 222 410 137 82 731 104
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.5 3.7 3.5 3.5 3.5 3.7 3.7 3.5 3.5 3.7 3.7
Storage Length (m) 115.0 200.0 210.0 45.0 185.0 55.0 110.0 65.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Ped Bike Factor 0.99 0.97 0.99 0.97 0.99 0.96 0.99 0.97
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1755 3368 1617 1700 3400 1597 1789 3579 1452 1750 3579 1570
Flt Permitted 0.354 0.418 0.198 0.439
Satd. Flow (perm) 649 3368 1563 740 3400 1551 371 3579 1399 798 3579 1517
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 282 108 149 113
Link Speed (k/h) 60 60 50 50
Link Distance (m) 709.3 416.3 262.8 362.1
Travel Time (s) 42.6 25.0 18.9 26.1
Confl. Peds. (#/hr) 15 19 19 15 22 25 25 22
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 4% 6% 1% 5% 5% 0% 2% 2% 10% 2% 2% 4%
Adj. Flow (vph) 105 462 282 205 538 51 241 446 149 89 795 113
Shared Lane Traffic (%)
Lane Group Flow (vph) 105 462 282 205 538 51 241 446 149 89 795 113
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 1.01 0.99 1.01 1.01 1.01 0.99 0.99 1.01 1.01 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Minimum Split (s) 9.0 35.0 35.0 9.0 35.0 35.0 9.0 38.0 38.0 9.0 38.0 38.0
Total Split (s) 14.0 36.0 36.0 14.0 36.0 36.0 12.0 38.0 38.0 12.0 38.0 38.0
Total Split (%) 14.0% 36.0% 36.0% 14.0% 36.0% 36.0% 12.0% 38.0% 38.0% 12.0% 38.0% 38.0%
Maximum Green (s) 11.0 29.0 29.0 11.0 29.0 29.0 9.0 31.1 31.1 9.0 31.1 31.1
Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 4.2 3.0 3.7 3.7 3.0 3.7 3.7
All-Red Time (s) 0.0 2.8 2.8 0.0 2.8 2.8 0.0 3.2 3.2 0.0 3.2 3.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 -1.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 7.0 7.0 3.0 7.0 7.0 2.0 6.9 6.9 3.0 6.9 6.9
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Walk Time (s) 19.0 19.0 19.0 19.0 21.0 21.0 21.0 21.0
Flash Dont Walk (s) 7.0 7.0 7.0 7.0 9.0 9.0 9.0 9.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 44.0 29.0 29.0 44.0 29.0 29.0 46.0 31.1 31.1 44.0 31.1 31.1
Actuated g/C Ratio 0.44 0.29 0.29 0.44 0.29 0.29 0.46 0.31 0.31 0.44 0.31 0.31
v/c Ratio 0.26 0.47 0.43 0.48 0.55 0.10 0.77 0.40 0.28 0.20 0.71 0.21
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Control Delay 9.3 22.5 7.2 7.9 17.6 1.3 34.7 28.5 5.8 16.2 34.8 5.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 9.3 22.5 7.2 7.9 17.6 1.3 34.7 28.5 5.8 16.2 34.8 5.9
LOS A C A A B A C C A B C A
Approach Delay 15.8 14.0 26.2 29.9
Approach LOS B B C C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 67 (67%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 95
Control Type: Pretimed
Maximum v/c Ratio: 0.77
Intersection Signal Delay: 21.9 Intersection LOS: C
Intersection Capacity Utilization 87.7% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     246: RR 29 (LIVERPOOL RD) & HIGHWAY 2
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 105 462 282 205 538 51 241 446 149 89 795 113
v/c Ratio 0.26 0.47 0.43 0.48 0.55 0.10 0.77 0.40 0.28 0.20 0.71 0.21
Control Delay 9.3 22.5 7.2 7.9 17.6 1.3 34.7 28.5 5.8 16.2 34.8 5.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 9.3 22.5 7.2 7.9 17.6 1.3 34.7 28.5 5.8 16.2 34.8 5.9
Queue Length 50th (m) 8.6 35.7 15.3 3.7 42.3 0.5 27.0 35.6 0.0 9.3 71.4 0.0
Queue Length 95th (m) 11.4 49.7 20.9 11.4 59.5 m1.2 #52.2 49.2 13.3 18.0 92.4 11.7
Internal Link Dist (m) 685.3 392.3 238.8 338.1
Turn Bay Length (m) 115.0 200.0 210.0 45.0 185.0 55.0 110.0 65.0
Base Capacity (vph) 407 976 653 431 986 526 312 1113 537 436 1113 549
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.26 0.47 0.43 0.48 0.55 0.10 0.77 0.40 0.28 0.20 0.71 0.21

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 97 425 259 189 495 47 222 410 137 82 731 104
Future Volume (vph) 97 425 259 189 495 47 222 410 137 82 731 104
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.5 3.7 3.5 3.5 3.5 3.7 3.7 3.5 3.5 3.7 3.7
Total Lost time (s) 3.0 7.0 7.0 3.0 7.0 7.0 2.0 6.9 6.9 3.0 6.9 6.9
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 0.97 1.00 1.00 0.96 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1751 3368 1563 1693 3400 1551 1788 3579 1399 1741 3579 1517
Flt Permitted 0.35 1.00 1.00 0.42 1.00 1.00 0.20 1.00 1.00 0.44 1.00 1.00
Satd. Flow (perm) 653 3368 1563 744 3400 1551 373 3579 1399 805 3579 1517
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 105 462 282 205 538 51 241 446 149 89 795 113
RTOR Reduction (vph) 0 0 200 0 0 36 0 0 103 0 0 78
Lane Group Flow (vph) 105 462 82 205 538 15 241 446 46 89 795 35
Confl. Peds. (#/hr) 15 19 19 15 22 25 25 22
Heavy Vehicles (%) 4% 6% 1% 5% 5% 0% 2% 2% 10% 2% 2% 4%
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Actuated Green, G (s) 40.0 29.0 29.0 40.0 29.0 29.0 40.1 31.1 31.1 40.1 31.1 31.1
Effective Green, g (s) 40.0 29.0 29.0 40.0 29.0 29.0 42.1 31.1 31.1 40.1 31.1 31.1
Actuated g/C Ratio 0.40 0.29 0.29 0.40 0.29 0.29 0.42 0.31 0.31 0.40 0.31 0.31
Clearance Time (s) 3.0 7.0 7.0 3.0 7.0 7.0 3.0 6.9 6.9 3.0 6.9 6.9
Lane Grp Cap (vph) 381 976 453 401 986 449 298 1113 435 407 1113 471
v/s Ratio Prot 0.03 0.14 c0.06 c0.16 c0.08 0.12 0.02 c0.22
v/s Ratio Perm 0.08 0.05 0.15 0.01 0.26 0.03 0.07 0.02
v/c Ratio 0.28 0.47 0.18 0.51 0.55 0.03 0.81 0.40 0.11 0.22 0.71 0.07
Uniform Delay, d1 19.4 29.2 26.6 20.6 29.9 25.4 20.9 27.1 24.5 19.0 30.5 24.3
Progression Factor 0.51 0.71 1.47 0.28 0.51 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.7 1.6 0.8 4.2 2.0 0.1 20.6 1.1 0.5 1.2 3.9 0.3
Delay (s) 11.7 22.3 39.9 9.9 17.4 25.6 41.5 28.2 25.0 20.2 34.4 24.6
Level of Service B C D A B C D C C C C C
Approach Delay (s) 26.8 16.0 31.5 32.1
Approach LOS C B C C

Intersection Summary
HCM 2000 Control Delay 27.0 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 19.9
Intersection Capacity Utilization 87.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 48 56 51 169 129 21 13 490 84 116 642 118
Future Volume (vph) 48 56 51 169 129 21 13 490 84 116 642 118
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Storage Length (m) 26.0 26.0 29.0 25.0 50.0 46.0 40.0 25.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Ped Bike Factor 0.99 0.97 0.98 0.98 0.98 0.92 0.98 0.92
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1716 1807 1566 1767 1807 1597 1653 3368 1493 1684 3433 1581
Flt Permitted 0.668 0.695 0.386 0.331
Satd. Flow (perm) 1200 1807 1515 1268 1807 1567 656 3368 1377 573 3433 1456
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 105 105 109 90
Link Speed (k/h) 50 50 60 60
Link Distance (m) 313.3 66.1 416.3 549.2
Travel Time (s) 22.6 4.8 25.0 33.0
Confl. Peds. (#/hr) 8 25 25 8 35 34 34 35
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 4% 4% 2% 1% 4% 0% 8% 6% 7% 6% 4% 1%
Adj. Flow (vph) 52 61 55 184 140 23 14 533 91 126 698 128
Shared Lane Traffic (%)
Lane Group Flow (vph) 52 61 55 184 140 23 14 533 91 126 698 128
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 1 1 1 1 2 1 0 0 1 0 0
Detector Template 
Leading Detector (m) 15.0 15.0 15.0 15.0 15.0 15.2 15.0 0.0 0.0 15.0 0.0 0.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 15.0 15.0 15.0 15.0 15.0 1.8 15.0 1.8 1.8 15.0 1.8 1.8
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 13.4
Detector 2 Size(m) 1.8
Detector 2 Type Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm pm+pt NA Perm
Protected Phases 3 8 7 4 2 1 6
Permitted Phases 8 8 4 4 2 2 6 6
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Lane Group NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Detector Phase 3 8 8 7 4 4 2 2 2 1 6 6
Switch Phase
Minimum Initial (s) 5.0 8.0 8.0 5.0 8.0 8.0 20.0 20.0 20.0 5.0 20.0 20.0
Minimum Split (s) 9.0 44.0 44.0 9.0 44.0 44.0 38.0 38.0 38.0 9.0 38.0 38.0
Total Split (s) 9.0 44.0 44.0 9.0 44.0 44.0 38.0 38.0 38.0 9.0 47.0 47.0
Total Split (%) 9.0% 44.0% 44.0% 9.0% 44.0% 44.0% 38.0% 38.0% 38.0% 9.0% 47.0% 47.0%
Maximum Green (s) 6.0 37.0 37.0 6.0 37.0 37.0 31.4 31.4 31.4 6.0 40.4 40.4
Yellow Time (s) 3.0 3.3 3.3 3.0 3.3 3.3 4.3 4.3 4.3 3.0 4.3 4.3
All-Red Time (s) 0.0 3.7 3.7 0.0 3.7 3.7 2.3 2.3 2.3 0.0 2.3 2.3
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 7.0 7.0 3.0 7.0 7.0 6.6 6.6 6.6 3.0 6.6 6.6
Lead/Lag Lead Lag Lag Lead Lag Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None Max Max None Max Max C-Max C-Max C-Max None C-Max C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 29.0 29.0 29.0 29.0 22.0 22.0 22.0 22.0 22.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 46.9 37.0 37.0 47.6 38.8 38.8 31.4 31.4 31.4 44.0 40.4 40.4
Actuated g/C Ratio 0.47 0.37 0.37 0.48 0.39 0.39 0.31 0.31 0.31 0.44 0.40 0.40
v/c Ratio 0.09 0.09 0.09 0.29 0.20 0.03 0.07 0.50 0.18 0.40 0.50 0.20
Control Delay 13.4 21.1 0.8 15.8 22.1 0.1 35.2 41.8 18.7 17.9 22.6 9.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 13.4 21.1 0.8 15.8 22.1 0.1 35.2 41.8 18.7 17.9 22.6 9.1
LOS B C A B C A D D B B C A
Approach Delay 12.1 17.3 38.4 20.2
Approach LOS B B D C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 43 (43%), Referenced to phase 2:NETL and 6:SWTL, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.50
Intersection Signal Delay: 24.6 Intersection LOS: C
Intersection Capacity Utilization 97.6% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     247: HIGHWAY 2 & GLENANNA RD
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Lane Group NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Group Flow (vph) 52 61 55 184 140 23 14 533 91 126 698 128
v/c Ratio 0.09 0.09 0.09 0.29 0.20 0.03 0.07 0.50 0.18 0.40 0.50 0.20
Control Delay 13.4 21.1 0.8 15.8 22.1 0.1 35.2 41.8 18.7 17.9 22.6 9.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 13.4 21.1 0.8 15.8 22.1 0.1 35.2 41.8 18.7 17.9 22.6 9.1
Queue Length 50th (m) 5.0 7.6 0.0 19.1 18.3 0.0 2.6 54.6 3.6 11.1 43.0 3.4
Queue Length 95th (m) 11.0 16.0 1.2 31.7 31.9 0.0 m6.6 71.7 18.4 15.9 64.0 12.1
Internal Link Dist (m) 289.3 42.1 392.3 525.2
Turn Bay Length (m) 26.0 26.0 29.0 25.0 50.0 46.0 40.0 25.0
Base Capacity (vph) 594 668 626 633 701 671 205 1057 507 318 1386 641
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.09 0.09 0.09 0.29 0.20 0.03 0.07 0.50 0.18 0.40 0.50 0.20

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 48 56 51 169 129 21 13 490 84 116 642 118
Future Volume (vph) 48 56 51 169 129 21 13 490 84 116 642 118
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Total Lost time (s) 3.0 7.0 7.0 3.0 7.0 7.0 6.6 6.6 6.6 3.0 6.6 6.6
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 0.98 1.00 1.00 0.92 1.00 1.00 0.92
Flpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00 0.99 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1710 1807 1515 1745 1807 1567 1615 3368 1377 1672 3433 1456
Flt Permitted 0.67 1.00 1.00 0.70 1.00 1.00 0.39 1.00 1.00 0.33 1.00 1.00
Satd. Flow (perm) 1202 1807 1515 1276 1807 1567 657 3368 1377 582 3433 1456
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 52 61 55 184 140 23 14 533 91 126 698 128
RTOR Reduction (vph) 0 0 34 0 0 14 0 0 63 0 0 54
Lane Group Flow (vph) 52 61 21 184 140 9 14 533 28 126 698 74
Confl. Peds. (#/hr) 8 25 25 8 35 34 34 35
Heavy Vehicles (%) 4% 4% 2% 1% 4% 0% 8% 6% 7% 6% 4% 1%
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm pm+pt NA Perm
Protected Phases 3 8 7 4 2 1 6
Permitted Phases 8 8 4 4 2 2 6 6
Actuated Green, G (s) 42.4 37.6 37.6 44.8 38.8 38.8 30.8 30.8 30.8 39.8 39.8 39.8
Effective Green, g (s) 42.4 37.6 37.6 44.8 38.8 38.8 30.8 30.8 30.8 39.8 39.8 39.8
Actuated g/C Ratio 0.42 0.38 0.38 0.45 0.39 0.39 0.31 0.31 0.31 0.40 0.40 0.40
Clearance Time (s) 3.0 7.0 7.0 3.0 7.0 7.0 6.6 6.6 6.6 3.0 6.6 6.6
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 534 679 569 599 701 607 202 1037 424 297 1366 579
v/s Ratio Prot 0.00 0.03 c0.02 0.08 0.16 0.03 c0.20
v/s Ratio Perm 0.04 0.01 c0.12 0.01 0.02 0.02 0.14 0.05
v/c Ratio 0.10 0.09 0.04 0.31 0.20 0.01 0.07 0.51 0.07 0.42 0.51 0.13
Uniform Delay, d1 17.1 20.1 19.7 17.1 20.3 18.8 24.5 28.4 24.4 20.1 22.7 19.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.40 1.42 4.98 0.82 0.95 1.18
Incremental Delay, d2 0.1 0.3 0.1 0.3 0.6 0.0 0.6 1.7 0.3 0.9 1.3 0.4
Delay (s) 17.2 20.4 19.9 17.4 20.9 18.9 34.8 42.2 122.1 17.5 22.9 23.1
Level of Service B C B B C B C D F B C C
Approach Delay (s) 19.2 18.9 53.4 22.2
Approach LOS B B D C

Intersection Summary
HCM 2000 Control Delay 30.9 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.42
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 19.6
Intersection Capacity Utilization 97.6% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings AM Peak Hour
249: ROUGEMOUNT DR & HWY 2 (KINGSTON RD) Pickering Ajax - 2019 Existing AM

Synchro 9 12-18-2020
IBI Group Page 21

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 15 458 187 125 714 48 275 33 114 66 27 44
Future Volume (vph) 15 458 187 125 714 48 275 33 114 66 27 44
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 96.0 0.0 50.0 0.0 30.0 0.0 20.0 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.99 1.00 1.00 0.99 0.98 0.99 0.99
Frt 0.957 0.991 0.884 0.906
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1825 3327 0 1772 3463 0 1807 1629 0 1789 1670 0
Flt Permitted 0.309 0.365 0.707 0.619
Satd. Flow (perm) 590 3327 0 679 3463 0 1337 1629 0 1152 1670 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 112 12 124 48
Link Speed (k/h) 60 60 40 40
Link Distance (m) 306.1 605.7 166.5 788.7
Travel Time (s) 18.4 36.3 15.0 71.0
Confl. Peds. (#/hr) 10 4 4 10 5 11 11 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 5% 2% 3% 4% 7% 1% 6% 1% 2% 8% 0%
Adj. Flow (vph) 16 498 203 136 776 52 299 36 124 72 29 48
Shared Lane Traffic (%)
Lane Group Flow (vph) 16 701 0 136 828 0 299 160 0 72 77 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 0 0 0 0 1 1 1 1
Detector Template 
Leading Detector (m) 0.0 0.0 0.0 0.0 15.0 15.0 15.0 15.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 1.8 1.8 1.8 1.8 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Detector Phase 2 2 6 6 8 8 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 31.0 31.0 31.0 31.0 28.0 28.0 28.0 28.0
Total Split (s) 67.0 67.0 67.0 67.0 33.0 33.0 33.0 33.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 67.0% 67.0% 67.0% 67.0% 33.0% 33.0% 33.0% 33.0%
Maximum Green (s) 60.7 60.7 60.7 60.7 27.1 27.1 27.1 27.1
Yellow Time (s) 3.7 3.7 3.7 3.7 3.3 3.3 3.3 3.3
All-Red Time (s) 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.3 6.3 6.3 6.3 5.9 5.9 5.9 5.9
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 16.0 16.0 16.0 16.0 15.0 15.0 15.0 15.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 62.7 62.7 62.7 62.7 25.1 25.1 25.1 25.1
Actuated g/C Ratio 0.63 0.63 0.63 0.63 0.25 0.25 0.25 0.25
v/c Ratio 0.04 0.33 0.32 0.38 0.89 0.32 0.25 0.17
Control Delay 5.5 5.0 8.9 7.0 65.1 10.4 31.5 14.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 5.5 5.0 8.9 7.0 65.1 10.4 31.5 14.0
LOS A A A A E B C B
Approach Delay 5.0 7.3 46.0 22.5
Approach LOS A A D C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 95 (95%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.89
Intersection Signal Delay: 15.3 Intersection LOS: B
Intersection Capacity Utilization 82.0% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     249: ROUGEMOUNT DR & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 16 701 136 828 299 160 72 77
v/c Ratio 0.04 0.33 0.32 0.38 0.89 0.32 0.25 0.17
Control Delay 5.5 5.0 8.9 7.0 65.1 10.4 31.5 14.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 5.5 5.0 8.9 7.0 65.1 10.4 31.5 14.0
Queue Length 50th (m) 0.8 22.5 11.9 39.4 54.4 5.2 10.9 4.2
Queue Length 95th (m) m2.0 23.0 25.9 55.5 #98.1 20.5 22.5 15.0
Internal Link Dist (m) 282.1 581.7 142.5 764.7
Turn Bay Length (m) 96.0 50.0 30.0 20.0
Base Capacity (vph) 370 2128 426 2176 362 531 312 487
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.04 0.33 0.32 0.38 0.83 0.30 0.23 0.16

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 15 458 187 125 714 48 275 33 114 66 27 44
Future Volume (vph) 15 458 187 125 714 48 275 33 114 66 27 44
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.3 6.3 6.3 6.3 5.9 5.9 5.9 5.9
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 0.98 1.00 0.99
Flpb, ped/bikes 0.99 1.00 1.00 1.00 0.99 1.00 0.99 1.00
Frt 1.00 0.96 1.00 0.99 1.00 0.88 1.00 0.91
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1814 3325 1766 3461 1796 1628 1768 1671
Flt Permitted 0.31 1.00 0.36 1.00 0.71 1.00 0.62 1.00
Satd. Flow (perm) 591 3325 678 3461 1336 1628 1152 1671
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 16 498 203 136 776 52 299 36 124 72 29 48
RTOR Reduction (vph) 0 42 0 0 4 0 0 93 0 0 36 0
Lane Group Flow (vph) 16 659 0 136 824 0 299 67 0 72 41 0
Confl. Peds. (#/hr) 10 4 4 10 5 11 11 5
Heavy Vehicles (%) 0% 5% 2% 3% 4% 7% 1% 6% 1% 2% 8% 0%
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 62.7 62.7 62.7 62.7 25.1 25.1 25.1 25.1
Effective Green, g (s) 62.7 62.7 62.7 62.7 25.1 25.1 25.1 25.1
Actuated g/C Ratio 0.63 0.63 0.63 0.63 0.25 0.25 0.25 0.25
Clearance Time (s) 6.3 6.3 6.3 6.3 5.9 5.9 5.9 5.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 370 2084 425 2170 335 408 289 419
v/s Ratio Prot 0.20 c0.24 0.04 0.02
v/s Ratio Perm 0.03 0.20 c0.22 0.06
v/c Ratio 0.04 0.32 0.32 0.38 0.89 0.16 0.25 0.10
Uniform Delay, d1 7.2 8.7 8.7 9.1 36.1 29.3 29.9 28.8
Progression Factor 0.64 0.61 0.70 0.69 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.4 1.9 0.5 24.4 0.2 0.5 0.1
Delay (s) 4.8 5.7 8.0 6.8 60.6 29.4 30.4 28.9
Level of Service A A A A E C C C
Approach Delay (s) 5.7 7.0 49.7 29.6
Approach LOS A A D C

Intersection Summary
HCM 2000 Control Delay 16.6 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.2
Intersection Capacity Utilization 82.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 70 325 354 262 635 275 166 466 367 93 989 127
Future Volume (vph) 70 325 354 262 635 275 166 466 367 93 989 127
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 160.0 85.0 45.0 30.0 85.0 55.0 100.0 20.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.91 1.00 1.00 0.95 1.00
Ped Bike Factor 0.99 0.97 0.99 0.95 1.00 0.95 0.98 0.96
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1755 3444 1585 1789 3510 1601 1738 5092 1585 1825 3544 1617
Flt Permitted 0.275 0.522 0.098 0.441
Satd. Flow (perm) 502 3444 1531 970 3510 1523 179 5092 1505 831 3544 1557
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 191 204 299 99
Link Speed (k/h) 60 60 80 80
Link Distance (m) 312.2 215.0 473.8 181.2
Travel Time (s) 18.7 12.9 21.3 8.2
Confl. Peds. (#/hr) 41 25 25 41 28 43 43 28
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 4% 6% 3% 2% 4% 2% 5% 3% 3% 0% 3% 1%
Adj. Flow (vph) 76 353 385 285 690 299 180 507 399 101 1075 138
Shared Lane Traffic (%)
Lane Group Flow (vph) 76 353 385 285 690 299 180 507 399 101 1075 138
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA pm+ov pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 1 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Minimum Split (s) 8.0 44.0 44.0 8.0 44.0 44.0 8.0 44.0 8.0 8.0 44.0 44.0
Total Split (s) 9.9 45.1 45.1 9.9 45.1 45.1 9.9 45.1 9.9 9.9 45.1 45.1
Total Split (%) 9.0% 41.0% 41.0% 9.0% 41.0% 41.0% 9.0% 41.0% 9.0% 9.0% 41.0% 41.0%
Maximum Green (s) 6.9 38.1 38.1 6.9 38.1 38.1 6.9 38.0 6.9 6.9 38.0 38.0
Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.3 3.0 3.0 4.3 4.3
All-Red Time (s) 0.0 2.8 2.8 0.0 2.8 2.8 0.0 2.8 0.0 0.0 2.8 2.8
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 -3.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 7.0 7.0 3.0 7.0 7.0 0.0 7.1 3.0 3.0 7.1 7.1
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lead Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 29.0 29.0 29.0 29.0 29.0 29.0 29.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 49.0 38.1 38.1 49.0 38.1 38.1 55.0 38.0 49.0 49.0 38.0 38.0
Actuated g/C Ratio 0.45 0.35 0.35 0.45 0.35 0.35 0.50 0.35 0.45 0.45 0.35 0.35
v/c Ratio 0.25 0.30 0.59 0.59 0.57 0.45 0.79 0.29 0.47 0.23 0.88 0.23
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Control Delay 14.6 21.6 12.6 14.0 19.3 6.1 44.7 26.7 6.9 17.7 43.4 9.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 14.6 21.6 12.6 14.0 19.3 6.1 44.7 26.7 6.9 17.7 43.4 9.7
LOS B C B B B A D C A B D A
Approach Delay 16.7 15.0 22.4 37.9
Approach LOS B B C D

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 1.1 (1%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 105
Control Type: Pretimed
Maximum v/c Ratio: 0.88
Intersection Signal Delay: 23.8 Intersection LOS: C
Intersection Capacity Utilization 102.1% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     250: RR 38 (WHITES ROAD) & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 76 353 385 285 690 299 180 507 399 101 1075 138
v/c Ratio 0.25 0.30 0.59 0.59 0.57 0.45 0.79 0.29 0.47 0.23 0.88 0.23
Control Delay 14.6 21.6 12.6 14.0 19.3 6.1 44.7 26.7 6.9 17.7 43.4 9.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 14.6 21.6 12.6 14.0 19.3 6.1 44.7 26.7 6.9 17.7 43.4 9.7
Queue Length 50th (m) 7.6 23.2 21.7 26.1 63.0 23.6 20.9 28.7 11.7 11.7 113.1 5.6
Queue Length 95th (m) 13.1 31.4 36.6 18.4 54.1 14.4 #55.0 37.8 32.0 21.4 #144.8 18.9
Internal Link Dist (m) 288.2 191.0 449.8 157.2
Turn Bay Length (m) 160.0 85.0 45.0 30.0 85.0 55.0 100.0 20.0
Base Capacity (vph) 302 1192 655 483 1215 660 229 1759 841 432 1224 602
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.25 0.30 0.59 0.59 0.57 0.45 0.79 0.29 0.47 0.23 0.88 0.23

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 70 325 354 262 635 275 166 466 367 93 989 127
Future Volume (vph) 70 325 354 262 635 275 166 466 367 93 989 127
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 7.0 7.0 3.0 7.0 7.0 0.0 7.1 3.0 3.0 7.1 7.1
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.91 1.00 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 0.95 1.00 1.00 0.96 1.00 1.00 0.96
Flpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1750 3444 1531 1777 3510 1523 1738 5092 1517 1811 3544 1557
Flt Permitted 0.28 1.00 1.00 0.52 1.00 1.00 0.10 1.00 1.00 0.44 1.00 1.00
Satd. Flow (perm) 507 3444 1531 977 3510 1523 179 5092 1517 841 3544 1557
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 76 353 385 285 690 299 180 507 399 101 1075 138
RTOR Reduction (vph) 0 0 125 0 0 133 0 0 177 0 0 65
Lane Group Flow (vph) 76 353 260 285 690 166 180 507 222 101 1075 73
Confl. Peds. (#/hr) 41 25 25 41 28 43 43 28
Heavy Vehicles (%) 4% 6% 3% 2% 4% 2% 5% 3% 3% 0% 3% 1%
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA pm+ov pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 1 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Actuated Green, G (s) 45.0 38.1 38.1 45.0 38.1 38.1 44.9 38.0 44.9 44.9 38.0 38.0
Effective Green, g (s) 45.0 38.1 38.1 45.0 38.1 38.1 50.9 38.0 44.9 44.9 38.0 38.0
Actuated g/C Ratio 0.41 0.35 0.35 0.41 0.35 0.35 0.46 0.35 0.41 0.41 0.35 0.35
Clearance Time (s) 3.0 7.0 7.0 3.0 7.0 7.0 3.0 7.1 3.0 3.0 7.1 7.1
Lane Grp Cap (vph) 285 1192 530 449 1215 527 223 1759 619 404 1224 537
v/s Ratio Prot 0.02 0.10 c0.04 0.20 c0.07 0.10 0.02 0.02 c0.30
v/s Ratio Perm 0.09 0.17 c0.22 0.11 0.30 0.12 0.09 0.05
v/c Ratio 0.27 0.30 0.49 0.63 0.57 0.31 0.81 0.29 0.36 0.25 0.88 0.14
Uniform Delay, d1 20.7 26.2 28.3 24.1 29.3 26.4 22.7 26.2 22.6 20.4 33.8 24.7
Progression Factor 0.78 0.79 0.61 0.46 0.60 0.46 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.2 0.6 3.2 5.7 1.6 1.3 26.0 0.4 1.6 1.5 9.1 0.5
Delay (s) 18.3 21.4 20.3 16.8 19.1 13.5 48.7 26.6 24.2 21.9 42.9 25.3
Level of Service B C C B B B D C C C D C
Approach Delay (s) 20.6 17.3 29.4 39.5
Approach LOS C B C D

Intersection Summary
HCM 2000 Control Delay 27.3 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 20.1
Intersection Capacity Utilization 102.1% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 95 748 17 37 1110 130 29 3 15 53 4 145
Future Volume (vph) 95 748 17 37 1110 130 29 3 15 53 4 145
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 32.0 80.0 75.0 40.0 28.0 0.0 28.0 0.0
Storage Lanes 1 1 1 1 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.97 1.00 0.99
Frt 0.850 0.850 0.874 0.854
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1535 2960 1089 1416 2933 1386 1357 1136 0 1550 1365 0
Flt Permitted 0.190 0.345 0.467 0.745
Satd. Flow (perm) 307 2960 1089 514 2933 1347 667 1136 0 1215 1365 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 65 95 16 158
Link Speed (k/h) 60 60 50 50
Link Distance (m) 215.0 277.4 84.0 121.4
Travel Time (s) 12.9 16.6 6.0 8.7
Confl. Peds. (#/hr) 4 4 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 7% 11% 35% 16% 12% 6% 21% 33% 33% 6% 0% 7%
Adj. Flow (vph) 103 813 18 40 1207 141 32 3 16 58 4 158
Shared Lane Traffic (%)
Lane Group Flow (vph) 103 813 18 40 1207 141 32 19 0 58 162 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 1 0 2 1 1 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 30.0 0.0 15.2 15.0 15.0 15.0 15.0
Trailing Detector (m) 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 15.0 1.8 1.8 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 13.4
Detector 2 Size(m) 1.8
Detector 2 Type Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm NA
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 2 6 6 8 4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector Phase 5 2 2 1 6 6 8 8 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 5.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 8.0 33.0 33.0 8.0 33.0 33.0 38.0 38.0 38.0 38.0
Total Split (s) 14.3 58.3 58.3 9.9 53.9 53.9 41.8 41.8 41.8 41.8
Total Split (%) 13.0% 53.0% 53.0% 9.0% 49.0% 49.0% 38.0% 38.0% 38.0% 38.0%
Maximum Green (s) 11.3 51.4 51.4 6.9 47.0 47.0 35.2 35.2 35.2 35.2
Yellow Time (s) 3.0 4.7 4.7 3.0 4.7 4.7 3.8 3.8 3.8 3.8
All-Red Time (s) 0.0 2.2 2.2 0.0 2.2 2.2 2.8 2.8 2.8 2.8
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.9 6.9 3.0 6.9 6.9 6.6 6.6 6.6 6.6
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max None C-Max C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 18.0 18.0 18.0 18.0 24.0 24.0 24.0 24.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 88.5 80.2 80.2 85.1 75.9 75.9 11.1 11.1 11.1 11.1
Actuated g/C Ratio 0.80 0.73 0.73 0.77 0.69 0.69 0.10 0.10 0.10 0.10
v/c Ratio 0.32 0.38 0.02 0.09 0.60 0.15 0.48 0.15 0.48 0.58
Control Delay 4.9 6.3 0.1 1.8 9.5 1.0 68.7 23.6 58.6 16.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 4.9 6.3 0.1 1.8 9.5 1.0 68.7 23.6 58.6 16.3
LOS A A A A A A E C E B
Approach Delay 6.0 8.4 51.9 27.5
Approach LOS A A D C

Intersection Summary
Area Type: CBD
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 105.6 (96%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.60
Intersection Signal Delay: 10.0 Intersection LOS: B
Intersection Capacity Utilization 77.5% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     254: BOYER PLAZA/DELTA BV & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 103 813 18 40 1207 141 32 19 58 162
v/c Ratio 0.32 0.38 0.02 0.09 0.60 0.15 0.48 0.15 0.48 0.58
Control Delay 4.9 6.3 0.1 1.8 9.5 1.0 68.7 23.6 58.6 16.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 4.9 6.3 0.1 1.8 9.5 1.0 68.7 23.6 58.6 16.3
Queue Length 50th (m) 2.8 29.4 0.0 0.7 85.0 0.0 6.6 0.6 12.0 0.8
Queue Length 95th (m) 6.6 53.0 m0.1 m1.4 145.5 m5.4 16.3 7.3 24.2 19.6
Internal Link Dist (m) 191.0 253.4 60.0 97.4
Turn Bay Length (m) 32.0 80.0 75.0 40.0 28.0 28.0
Base Capacity (vph) 375 2159 811 461 2022 958 213 374 388 544
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.27 0.38 0.02 0.09 0.60 0.15 0.15 0.05 0.15 0.30

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 95 748 17 37 1110 130 29 3 15 53 4 145
Future Volume (vph) 95 748 17 37 1110 130 29 3 15 53 4 145
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 6.9 6.9 3.0 6.9 6.9 6.6 6.6 6.6 6.6
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.97 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.87 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1535 2960 1089 1416 2933 1347 1356 1136 1550 1364
Flt Permitted 0.19 1.00 1.00 0.34 1.00 1.00 0.47 1.00 0.75 1.00
Satd. Flow (perm) 306 2960 1089 514 2933 1347 667 1136 1215 1364
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 103 813 18 40 1207 141 32 3 16 58 4 158
RTOR Reduction (vph) 0 0 5 0 0 29 0 14 0 0 142 0
Lane Group Flow (vph) 103 813 13 40 1207 112 32 5 0 58 20 0
Confl. Peds. (#/hr) 4 4 1 1
Heavy Vehicles (%) 7% 11% 35% 16% 12% 6% 21% 33% 33% 6% 0% 7%
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm NA
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 2 6 6 8 4
Actuated Green, G (s) 85.4 79.0 79.0 79.3 75.9 75.9 11.1 11.1 11.1 11.1
Effective Green, g (s) 85.4 79.0 79.0 79.3 75.9 75.9 11.1 11.1 11.1 11.1
Actuated g/C Ratio 0.78 0.72 0.72 0.72 0.69 0.69 0.10 0.10 0.10 0.10
Clearance Time (s) 3.0 6.9 6.9 3.0 6.9 6.9 6.6 6.6 6.6 6.6
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 310 2125 782 398 2023 929 67 114 122 137
v/s Ratio Prot c0.02 0.27 0.00 c0.41 0.00 0.01
v/s Ratio Perm 0.24 0.01 0.07 0.08 c0.05 0.05
v/c Ratio 0.33 0.38 0.02 0.10 0.60 0.12 0.48 0.04 0.48 0.15
Uniform Delay, d1 4.3 6.0 4.4 4.4 9.0 5.8 46.7 44.6 46.7 45.1
Progression Factor 0.96 0.89 1.00 0.57 0.84 0.27 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 0.5 0.0 0.1 1.0 0.2 5.3 0.1 2.9 0.5
Delay (s) 4.8 5.9 4.5 2.6 8.6 1.7 52.0 44.8 49.6 45.6
Level of Service A A A A A A D D D D
Approach Delay (s) 5.7 7.8 49.3 46.7
Approach LOS A A D D

Intersection Summary
HCM 2000 Control Delay 11.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 16.5
Intersection Capacity Utilization 77.5% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 734 12 379 664 627 83
Future Volume (vph) 734 12 379 664 627 83
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 0.0 30.0 100.0 0.0
Storage Lanes 0 1 2 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 0.95 0.95 1.00 0.95 0.97 1.00
Frt 0.998 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3279 0 1706 3017 3219 1471
Flt Permitted 0.251 0.950
Satd. Flow (perm) 3279 0 451 3017 3219 1471
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 2 90
Link Speed (k/h) 60 60 50
Link Distance (m) 277.4 415.3 142.6
Travel Time (s) 16.6 24.9 10.3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 11% 17% 7% 21% 10% 11%
Adj. Flow (vph) 798 13 412 722 682 90
Shared Lane Traffic (%)
Lane Group Flow (vph) 811 0 412 722 682 90
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(m) 3.7 3.7 7.4
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 14 24 24 14
Number of Detectors 0 0 0 1 0
Detector Template 
Leading Detector (m) 0.0 0.0 0.0 15.0 0.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 1.8 1.8 1.8 15.0 1.8
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Turn Type NA pm+pt NA Prot Perm
Protected Phases 2 1 6 8
Permitted Phases 6 8
Detector Phase 2 1 6 8 8
Switch Phase
Minimum Initial (s) 20.0 5.0 20.0 8.0 8.0
Minimum Split (s) 50.0 8.0 50.0 32.0 32.0
Total Split (s) 51.7 25.3 77.0 33.0 33.0
Total Split (%) 47.0% 23.0% 70.0% 30.0% 30.0%
Maximum Green (s) 44.6 22.3 69.9 27.0 27.0
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Lane Group EBT EBR WBL WBT NBL NBR
Yellow Time (s) 4.2 3.0 4.2 4.6 4.6
All-Red Time (s) 2.9 0.0 2.9 1.4 1.4
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.1 3.0 7.1 6.0 6.0
Lead/Lag Lag Lead
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max None C-Max None None
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 35.0 35.0 19.0 19.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 50.0 74.9 70.8 26.1 26.1
Actuated g/C Ratio 0.45 0.68 0.64 0.24 0.24
v/c Ratio 0.54 0.81 0.37 0.89 0.22
Control Delay 19.5 23.2 10.0 55.8 8.3
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 19.5 23.2 10.0 55.8 8.3
LOS B C B E A
Approach Delay 19.5 14.8 50.3
Approach LOS B B D

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 3.3 (3%), Referenced to phase 2:EBT and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.89
Intersection Signal Delay: 26.3 Intersection LOS: C
Intersection Capacity Utilization 73.8% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     256: 401 WB RAMP & HWY 2 (KINGSTON RD)
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Lane Group EBT WBL WBT NBL NBR
Lane Group Flow (vph) 811 412 722 682 90
v/c Ratio 0.54 0.81 0.37 0.89 0.22
Control Delay 19.5 23.2 10.0 55.8 8.3
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 19.5 23.2 10.0 55.8 8.3
Queue Length 50th (m) 55.7 34.4 36.0 72.5 0.0
Queue Length 95th (m) 85.7 65.3 46.9 #101.5 12.1
Internal Link Dist (m) 253.4 391.3 118.6
Turn Bay Length (m) 30.0 100.0
Base Capacity (vph) 1491 561 1941 790 428
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.54 0.73 0.37 0.86 0.21

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 734 12 379 664 627 83
Future Volume (vph) 734 12 379 664 627 83
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 7.1 3.0 7.1 6.0 6.0
Lane Util. Factor 0.95 1.00 0.95 0.97 1.00
Frt 1.00 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3278 1706 3017 3219 1471
Flt Permitted 1.00 0.25 1.00 0.95 1.00
Satd. Flow (perm) 3278 450 3017 3219 1471
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 798 13 412 722 682 90
RTOR Reduction (vph) 1 0 0 0 0 69
Lane Group Flow (vph) 810 0 412 722 682 21
Heavy Vehicles (%) 11% 17% 7% 21% 10% 11%
Turn Type NA pm+pt NA Prot Perm
Protected Phases 2 1 6 8
Permitted Phases 6 8
Actuated Green, G (s) 50.0 70.8 70.8 26.1 26.1
Effective Green, g (s) 50.0 70.8 70.8 26.1 26.1
Actuated g/C Ratio 0.45 0.64 0.64 0.24 0.24
Clearance Time (s) 7.1 3.0 7.1 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1490 492 1941 763 349
v/s Ratio Prot 0.25 c0.14 0.24 c0.21
v/s Ratio Perm c0.40 0.01
v/c Ratio 0.54 0.84 0.37 0.89 0.06
Uniform Delay, d1 21.7 12.1 9.2 40.6 32.5
Progression Factor 0.79 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.4 11.8 0.5 12.9 0.1
Delay (s) 18.5 23.9 9.7 53.5 32.5
Level of Service B C A D C
Approach Delay (s) 18.5 14.9 51.1
Approach LOS B B D

Intersection Summary
HCM 2000 Control Delay 26.2 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 16.1
Intersection Capacity Utilization 73.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 2 0 2 244 0 621 266 355 0 2 774 253
Future Volume (vph) 2 0 2 244 0 621 266 355 0 2 774 253
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 0.0 0.0 154.0 0.0 18.0 0.0 91.0 16.0
Storage Lanes 0 0 1 2 1 0 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.88 1.00 0.95 0.95 1.00 0.95 1.00
Ped Bike Factor 0.99 1.00 1.00 0.98
Frt 0.932 0.850 0.850
Flt Protected 0.976 0.950 0.950 0.950
Satd. Flow (prot) 0 1736 0 0 1674 2737 1706 3318 0 1825 3411 1498
Flt Permitted 0.883 0.755 0.256 0.523
Satd. Flow (perm) 0 1570 0 0 1329 2737 459 3318 0 1005 3411 1465
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 79 455 128
Link Speed (k/h) 50 50 70 60
Link Distance (m) 143.8 302.0 224.5 306.1
Travel Time (s) 10.4 21.7 11.5 18.4
Confl. Peds. (#/hr) 1 1 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 0% 9% 0% 5% 7% 10% 0% 0% 7% 9%
Adj. Flow (vph) 2 0 2 265 0 675 289 386 0 2 841 275
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 4 0 0 265 675 289 386 0 2 841 275
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 2 1 2 1 1 1 0 0 0 0
Detector Template 
Leading Detector (m) 15.2 9.0 15.2 9.0 15.0 18.0 0.0 0.0 0.0 0.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 9.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 9.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 1.8 9.0 1.8 9.0 15.0 9.0 1.8 1.8 1.8 1.8
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 13.4 13.4
Detector 2 Size(m) 1.8 1.8
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type Perm NA Perm NA Perm pm+pt NA Perm NA Perm
Protected Phases 8 4 5 2 6
Permitted Phases 8 4 4 2 6 6
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Lane Group NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Detector Phase 8 8 4 4 4 5 2 6 6 6
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 5.0 20.0 20.0 20.0 20.0
Minimum Split (s) 30.0 30.0 30.0 30.0 30.0 8.0 34.0 34.0 34.0 34.0
Total Split (s) 35.0 35.0 35.0 35.0 35.0 12.0 65.0 53.0 53.0 53.0
Total Split (%) 35.0% 35.0% 35.0% 35.0% 35.0% 12.0% 65.0% 53.0% 53.0% 53.0%
Maximum Green (s) 28.3 28.3 28.3 28.3 28.3 9.0 57.8 45.8 45.8 45.8
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 3.0 4.4 4.4 4.4 4.4
All-Red Time (s) 2.7 2.7 2.7 2.7 2.7 0.0 2.8 2.8 2.8 2.8
Lost Time Adjust (s) 0.0 -2.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.7 4.7 6.7 3.0 7.2 7.2 7.2 7.2
Lead/Lag Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None C-Max C-Max C-Max C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 15.0 15.0 15.0 15.0 15.0 18.0 18.0 18.0 18.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 24.4 26.4 24.4 65.9 61.7 49.2 49.2 49.2
Actuated g/C Ratio 0.24 0.26 0.24 0.66 0.62 0.49 0.49 0.49
v/c Ratio 0.01 0.76 0.67 0.69 0.19 0.00 0.50 0.35
Control Delay 0.0 47.7 13.5 18.0 9.2 12.0 16.2 6.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 0.0 47.7 13.5 18.0 9.2 12.0 16.2 6.7
LOS A D B B A B B A
Approach Delay 23.2 13.0 13.9
Approach LOS C B B

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 13 (13%), Referenced to phase 2:NETL and 6:SWTL, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.76
Intersection Signal Delay: 16.8 Intersection LOS: B
Intersection Capacity Utilization 69.6% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     257: HWY 2 (KINGSTON RD) & RR 27 (ALTONA RD)
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Lane Group NBT SBT SBR NEL NET SWL SWT SWR
Lane Group Flow (vph) 4 265 675 289 386 2 841 275
v/c Ratio 0.01 0.76 0.67 0.69 0.19 0.00 0.50 0.35
Control Delay 0.0 47.7 13.5 18.0 9.2 12.0 16.2 6.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 0.0 47.7 13.5 18.0 9.2 12.0 16.2 6.7
Queue Length 50th (m) 0.0 45.8 19.3 22.2 16.6 0.1 71.3 9.6
Queue Length 95th (m) 0.0 72.4 38.8 #40.0 24.9 m0.5 91.9 m19.3
Internal Link Dist (m) 119.8 278.0 200.5 282.1
Turn Bay Length (m) 18.0 91.0 16.0
Base Capacity (vph) 500 402 1100 423 2047 494 1676 785
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.01 0.66 0.61 0.68 0.19 0.00 0.50 0.35

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 2 0 2 244 0 621 266 355 0 2 774 253
Future Volume (vph) 2 0 2 244 0 621 266 355 0 2 774 253
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.7 4.7 6.7 3.0 7.2 7.2 7.2 7.2
Lane Util. Factor 1.00 1.00 0.88 1.00 0.95 1.00 0.95 1.00
Frpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.93 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.98 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1736 1672 2737 1705 3318 1825 3411 1465
Flt Permitted 0.88 0.76 1.00 0.26 1.00 0.52 1.00 1.00
Satd. Flow (perm) 1571 1329 2737 459 3318 1006 3411 1465
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 2 0 2 265 0 675 289 386 0 2 841 275
RTOR Reduction (vph) 0 3 0 0 0 344 0 0 0 0 0 65
Lane Group Flow (vph) 0 1 0 0 265 331 289 386 0 2 841 210
Confl. Peds. (#/hr) 1 1 1 1
Heavy Vehicles (%) 0% 0% 0% 9% 0% 5% 7% 10% 0% 0% 7% 9%
Turn Type Perm NA Perm NA Perm pm+pt NA Perm NA Perm
Protected Phases 8 4 5 2 6
Permitted Phases 8 4 4 2 6 6
Actuated Green, G (s) 24.4 24.4 24.4 61.7 61.7 49.1 49.1 49.1
Effective Green, g (s) 24.4 26.4 24.4 61.7 61.7 49.1 49.1 49.1
Actuated g/C Ratio 0.24 0.26 0.24 0.62 0.62 0.49 0.49 0.49
Clearance Time (s) 6.7 6.7 6.7 3.0 7.2 7.2 7.2 7.2
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 383 350 667 402 2047 493 1674 719
v/s Ratio Prot c0.07 0.12 0.25
v/s Ratio Perm 0.00 c0.20 0.12 c0.37 0.00 0.14
v/c Ratio 0.00 0.76 0.50 0.72 0.19 0.00 0.50 0.29
Uniform Delay, d1 28.6 33.9 32.5 10.3 8.3 13.0 17.2 15.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.81 0.84 0.62
Incremental Delay, d2 0.0 9.0 0.6 6.1 0.2 0.0 1.0 0.9
Delay (s) 28.6 42.9 33.1 16.4 8.5 10.5 15.4 10.3
Level of Service C D C B A B B B
Approach Delay (s) 28.6 35.9 11.9 14.2
Approach LOS C D B B

Intersection Summary
HCM 2000 Control Delay 21.1 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.9
Intersection Capacity Utilization 69.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 134 680 740 116 187 283
Future Volume (vph) 134 680 740 116 187 283
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 70.0 20.0 0.0 20.0
Storage Lanes 1 1 1 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Ped Bike Factor 1.00 0.98 0.98
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1615 3318 3259 1458 1755 1526
Flt Permitted 0.300 0.950
Satd. Flow (perm) 510 3318 3259 1426 1755 1496
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 84 260
Link Speed (k/h) 60 60 40
Link Distance (m) 415.3 508.9 1079.1
Travel Time (s) 24.9 30.5 97.1
Confl. Peds. (#/hr) 1 1 6
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 13% 10% 12% 12% 4% 7%
Adj. Flow (vph) 146 739 804 126 203 308
Shared Lane Traffic (%)
Lane Group Flow (vph) 146 739 804 126 203 308
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14
Number of Detectors 1 0 0 0 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 0.0 9.0 15.0
Trailing Detector (m) 15.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 1.8 9.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA NA Perm Prot Perm
Protected Phases 5 2 6 4
Permitted Phases 2 6 4
Detector Phase 5 2 6 6 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 20.0 8.0 8.0
Minimum Split (s) 8.0 34.0 34.0 34.0 29.0 29.0
Total Split (s) 10.0 70.0 60.0 60.0 30.0 30.0
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Lane Group EBL EBT WBT WBR SBL SBR
Total Split (%) 10.0% 70.0% 60.0% 60.0% 30.0% 30.0%
Maximum Green (s) 7.0 63.7 53.7 53.7 24.0 24.0
Yellow Time (s) 3.0 4.3 4.3 4.3 3.3 3.3
All-Red Time (s) 0.0 2.0 2.0 2.0 2.7 2.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.3 6.3 6.3 6.0 6.0
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max C-Max None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 19.0 19.0 19.0 16.0 16.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 73.9 70.6 60.8 60.8 17.1 17.1
Actuated g/C Ratio 0.74 0.71 0.61 0.61 0.17 0.17
v/c Ratio 0.32 0.32 0.41 0.14 0.68 0.65
Control Delay 6.4 6.5 13.4 6.4 49.7 14.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 6.4 6.5 13.4 6.4 49.7 14.5
LOS A A B A D B
Approach Delay 6.5 12.5 28.5
Approach LOS A B C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 80 (80%), Referenced to phase 2:EBTL and 6:WBT, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.68
Intersection Signal Delay: 13.7 Intersection LOS: B
Intersection Capacity Utilization 54.6% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     258: HWY 2 (KINGSTON RD) & FAIRPORT RD



Queues AM Peak Hour
258: HWY 2 (KINGSTON RD) & FAIRPORT RD Pickering Ajax - 2019 Existing AM

Synchro 9 12-18-2020
IBI Group Page 43

Lane Group EBL EBT WBT WBR SBL SBR
Lane Group Flow (vph) 146 739 804 126 203 308
v/c Ratio 0.32 0.32 0.41 0.14 0.68 0.65
Control Delay 6.4 6.5 13.4 6.4 49.7 14.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 6.4 6.5 13.4 6.4 49.7 14.5
Queue Length 50th (m) 6.7 24.4 39.4 0.0 37.4 8.1
Queue Length 95th (m) 15.8 41.4 71.1 3.8 55.9 31.6
Internal Link Dist (m) 391.3 484.9 1055.1
Turn Bay Length (m) 70.0 20.0 20.0
Base Capacity (vph) 458 2343 1980 899 421 556
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.32 0.32 0.41 0.14 0.48 0.55

Intersection Summary
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 134 680 740 116 187 283
Future Volume (vph) 134 680 740 116 187 283
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 6.3 6.3 6.3 6.0 6.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.98 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1615 3318 3259 1426 1755 1496
Flt Permitted 0.30 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 510 3318 3259 1426 1755 1496
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 146 739 804 126 203 308
RTOR Reduction (vph) 0 0 0 33 0 216
Lane Group Flow (vph) 146 739 804 93 203 92
Confl. Peds. (#/hr) 1 1 6
Heavy Vehicles (%) 13% 10% 12% 12% 4% 7%
Turn Type pm+pt NA NA Perm Prot Perm
Protected Phases 5 2 6 4
Permitted Phases 2 6 4
Actuated Green, G (s) 70.6 70.6 60.8 60.8 17.1 17.1
Effective Green, g (s) 70.6 70.6 60.8 60.8 17.1 17.1
Actuated g/C Ratio 0.71 0.71 0.61 0.61 0.17 0.17
Clearance Time (s) 3.0 6.3 6.3 6.3 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 435 2342 1981 867 300 255
v/s Ratio Prot c0.02 0.22 c0.25 c0.12
v/s Ratio Perm 0.21 0.07 0.06
v/c Ratio 0.34 0.32 0.41 0.11 0.68 0.36
Uniform Delay, d1 5.3 5.6 10.2 8.2 38.9 36.6
Progression Factor 1.00 1.00 1.14 1.44 1.00 1.00
Incremental Delay, d2 0.5 0.4 0.6 0.2 5.9 0.9
Delay (s) 5.7 5.9 12.3 12.1 44.8 37.5
Level of Service A A B B D D
Approach Delay (s) 5.9 12.2 40.4
Approach LOS A B D

Intersection Summary
HCM 2000 Control Delay 16.0 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.46
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 15.3
Intersection Capacity Utilization 54.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 42 570 38 102 717 59 38 50 50 70 127 54
Future Volume (vph) 42 570 38 102 717 59 38 50 50 70 127 54
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.7 3.5 3.7 3.5 3.7 3.7 3.7 3.7 3.5
Storage Length (m) 92.0 15.0 60.0 15.0 15.0 0.0 15.0 0.0
Storage Lanes 1 1 1 1 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.97 0.99 0.92 0.99 0.98 0.98 0.99
Frt 0.850 0.850 0.925 0.955
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1700 3433 1597 1789 3433 1484 1580 1732 0 1755 1811 0
Flt Permitted 0.350 0.385 0.460 0.687
Satd. Flow (perm) 617 3433 1542 721 3433 1365 760 1732 0 1248 1811 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 69 69 52 22
Link Speed (k/h) 60 60 50 50
Link Distance (m) 549.2 948.6 446.5 347.3
Travel Time (s) 33.0 56.9 32.1 25.0
Confl. Peds. (#/hr) 21 5 5 21 7 17 17 7
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 5% 4% 0% 2% 4% 10% 13% 0% 2% 4% 1% 0%
Adj. Flow (vph) 46 620 41 111 779 64 41 54 54 76 138 59
Shared Lane Traffic (%)
Lane Group Flow (vph) 46 620 41 111 779 64 41 108 0 76 197 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 0.99 1.01 0.99 1.01 0.99 0.99 0.99 0.99 1.01
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 1 0 0 1 1 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 23.0 0.0 0.0 15.0 15.0 15.0 15.0
Trailing Detector (m) 15.0 0.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 9.0 1.8 1.8 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm NA
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 2 6 6 8 4
Detector Phase 5 2 2 1 6 6 8 8 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 5.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 9.0 28.0 28.0 9.0 28.0 28.0 35.0 35.0 35.0 35.0
Total Split (s) 11.0 52.0 52.0 11.0 52.0 52.0 37.0 37.0 37.0 37.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 11.0% 52.0% 52.0% 11.0% 52.0% 52.0% 37.0% 37.0% 37.0% 37.0%
Maximum Green (s) 8.0 46.1 46.1 8.0 46.1 46.1 30.7 30.7 30.7 30.7
Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 4.2 3.3 3.3 3.3 3.3
All-Red Time (s) 0.0 1.7 1.7 0.0 1.7 1.7 3.0 3.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 5.9 5.9 3.0 5.9 5.9 6.3 6.3 6.3 6.3
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max None C-Max C-Max None None None None
Walk Time (s) 12.0 12.0 12.0 12.0 19.0 19.0 19.0 19.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 7.0 7.0 7.0 7.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 71.6 63.3 63.3 74.6 67.4 67.4 15.1 15.1 15.1 15.1
Actuated g/C Ratio 0.72 0.63 0.63 0.75 0.67 0.67 0.15 0.15 0.15 0.15
v/c Ratio 0.09 0.29 0.04 0.18 0.34 0.07 0.36 0.35 0.40 0.67
Control Delay 4.0 13.7 6.6 2.9 4.9 0.7 45.1 23.1 43.3 46.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 4.0 13.7 6.6 2.9 4.9 0.7 45.1 23.1 43.3 46.4
LOS A B A A A A D C D D
Approach Delay 12.7 4.4 29.2 45.6
Approach LOS B A C D

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 11 (11%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.67
Intersection Signal Delay: 14.4 Intersection LOS: B
Intersection Capacity Utilization 62.6% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     264: VALLEY FARM RD & HIGHWAY 2
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 46 620 41 111 779 64 41 108 76 197
v/c Ratio 0.09 0.29 0.04 0.18 0.34 0.07 0.36 0.35 0.40 0.67
Control Delay 4.0 13.7 6.6 2.9 4.9 0.7 45.1 23.1 43.3 46.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 4.0 13.7 6.6 2.9 4.9 0.7 45.1 23.1 43.3 46.4
Queue Length 50th (m) 1.4 49.8 2.3 2.6 14.6 0.0 7.2 9.6 13.5 32.4
Queue Length 95th (m) m7.4 64.4 m7.6 m6.7 26.6 m0.1 16.5 23.1 25.4 51.3
Internal Link Dist (m) 525.2 924.6 422.5 323.3
Turn Bay Length (m) 92.0 15.0 60.0 15.0 15.0 15.0
Base Capacity (vph) 544 2172 1001 627 2313 942 233 567 383 571
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.08 0.29 0.04 0.18 0.34 0.07 0.18 0.19 0.20 0.35

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 42 570 38 102 717 59 38 50 50 70 127 54
Future Volume (vph) 42 570 38 102 717 59 38 50 50 70 127 54
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.5 3.5 3.7 3.5 3.7 3.5 3.7 3.7 3.7 3.7 3.5
Total Lost time (s) 3.0 5.9 5.9 3.0 5.9 5.9 6.3 6.3 6.3 6.3
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 0.92 1.00 0.98 1.00 0.99
Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.98 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.93 1.00 0.96
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1689 3433 1542 1786 3433 1365 1571 1732 1725 1811
Flt Permitted 0.35 1.00 1.00 0.38 1.00 1.00 0.46 1.00 0.69 1.00
Satd. Flow (perm) 622 3433 1542 723 3433 1365 761 1732 1248 1811
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 46 620 41 111 779 64 41 54 54 76 138 59
RTOR Reduction (vph) 0 0 15 0 0 22 0 44 0 0 19 0
Lane Group Flow (vph) 46 620 26 111 779 42 41 64 0 76 178 0
Confl. Peds. (#/hr) 21 5 5 21 7 17 17 7
Heavy Vehicles (%) 5% 4% 0% 2% 4% 10% 13% 0% 2% 4% 1% 0%
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm NA
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 2 6 6 8 4
Actuated Green, G (s) 66.8 63.3 63.3 72.6 66.2 66.2 15.1 15.1 15.1 15.1
Effective Green, g (s) 66.8 63.3 63.3 72.6 66.2 66.2 15.1 15.1 15.1 15.1
Actuated g/C Ratio 0.67 0.63 0.63 0.73 0.66 0.66 0.15 0.15 0.15 0.15
Clearance Time (s) 3.0 5.9 5.9 3.0 5.9 5.9 6.3 6.3 6.3 6.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 452 2173 976 592 2272 903 114 261 188 273
v/s Ratio Prot 0.00 0.18 c0.01 c0.23 0.04 c0.10
v/s Ratio Perm 0.06 0.02 0.12 0.03 0.05 0.06
v/c Ratio 0.10 0.29 0.03 0.19 0.34 0.05 0.36 0.24 0.40 0.65
Uniform Delay, d1 5.7 8.2 6.8 4.2 7.4 5.9 38.1 37.4 38.4 40.0
Progression Factor 0.90 1.47 6.59 0.59 0.56 0.25 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.3 0.0 0.1 0.3 0.1 1.9 0.5 1.4 5.5
Delay (s) 5.2 12.4 45.2 2.6 4.5 1.6 40.0 37.9 39.8 45.5
Level of Service A B D A A A D D D D
Approach Delay (s) 13.8 4.1 38.5 43.9
Approach LOS B A D D

Intersection Summary
HCM 2000 Control Delay 15.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.40
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 15.2
Intersection Capacity Utilization 62.6% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 14 780 13 127 600 20 30 2 48 29 10 37
Future Volume (vph) 14 780 13 127 600 20 30 2 48 29 10 37
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 50.0 10.0 45.0 0.0 0.0 0.0 15.0 0.0
Storage Lanes 1 1 1 0 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.96 1.00 0.99 0.99
Frt 0.850 0.995 0.856 0.882
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1825 3476 1633 1789 3491 0 1706 1613 0 1825 1669 0
Flt Permitted 0.395 0.305 0.724 0.722
Satd. Flow (perm) 759 3476 1574 572 3491 0 1292 1613 0 1387 1669 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 70 6 52 40
Link Speed (k/h) 60 60 40 40
Link Distance (m) 309.8 709.3 138.9 195.0
Travel Time (s) 18.6 42.6 12.5 17.6
Confl. Peds. (#/hr) 7 7 6 6
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 5% 0% 2% 4% 5% 7% 0% 2% 0% 0% 0%
Adj. Flow (vph) 15 848 14 138 652 22 33 2 52 32 11 40
Shared Lane Traffic (%)
Lane Group Flow (vph) 15 848 14 138 674 0 33 54 0 32 51 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 1 0 1 1 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 24.0 0.0 15.0 15.0 15.0 15.0
Trailing Detector (m) 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 9.0 1.8 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm pm+pt NA Perm NA Perm NA
Protected Phases 2 1 6 8 4
Permitted Phases 2 2 6 8 4
Detector Phase 2 2 2 1 6 8 8 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 5.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 29.0 29.0 29.0 9.0 29.0 33.0 33.0 33.0 33.0
Total Split (s) 54.0 54.0 54.0 10.0 64.0 36.0 36.0 36.0 36.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 54.0% 54.0% 54.0% 10.0% 64.0% 36.0% 36.0% 36.0% 36.0%
Maximum Green (s) 47.6 47.6 47.6 7.0 57.6 29.6 29.6 29.6 29.6
Yellow Time (s) 4.2 4.2 4.2 3.0 4.2 3.7 3.7 3.7 3.7
All-Red Time (s) 2.2 2.2 2.2 0.0 2.2 2.7 2.7 2.7 2.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.4 6.4 6.4 3.0 6.4 6.4 6.4 6.4 6.4
Lead/Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max None C-Max None None None None
Walk Time (s) 16.0 16.0 16.0 16.0 19.0 19.0 19.0 19.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 7.0 7.0 7.0 7.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 72.0 72.0 72.0 84.6 82.4 8.9 8.9 8.9 8.9
Actuated g/C Ratio 0.72 0.72 0.72 0.85 0.82 0.09 0.09 0.09 0.09
v/c Ratio 0.03 0.34 0.01 0.25 0.23 0.29 0.28 0.26 0.28
Control Delay 3.5 3.5 0.0 1.9 1.1 48.7 16.7 47.4 21.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 3.5 3.5 0.0 1.9 1.1 48.7 16.7 47.4 21.3
LOS A A A A A D B D C
Approach Delay 3.4 1.2 28.8 31.3
Approach LOS A A C C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 20 (20%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.34
Intersection Signal Delay: 4.9 Intersection LOS: A
Intersection Capacity Utilization 60.6% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     265: WALNUT LANE & HWY 2 (KINGSTON RD)/HIGHWAY 2



Queues AM Peak Hour
265: WALNUT LANE & HWY 2 (KINGSTON RD)/HIGHWAY 2 Pickering Ajax - 2019 Existing AM

Synchro 9 12-18-2020
IBI Group Page 51

Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 15 848 14 138 674 33 54 32 51
v/c Ratio 0.03 0.34 0.01 0.25 0.23 0.29 0.28 0.26 0.28
Control Delay 3.5 3.5 0.0 1.9 1.1 48.7 16.7 47.4 21.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 3.5 3.5 0.0 1.9 1.1 48.7 16.7 47.4 21.3
Queue Length 50th (m) 0.4 13.5 0.0 1.4 4.6 6.2 0.4 6.0 2.0
Queue Length 95th (m) m1.5 19.4 m0.0 m3.2 8.3 15.1 11.3 14.6 12.6
Internal Link Dist (m) 285.8 685.3 114.9 171.0
Turn Bay Length (m) 50.0 10.0 45.0 15.0
Base Capacity (vph) 546 2502 1152 570 2879 382 514 410 522
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.03 0.34 0.01 0.24 0.23 0.09 0.11 0.08 0.10

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 14 780 13 127 600 20 30 2 48 29 10 37
Future Volume (vph) 14 780 13 127 600 20 30 2 48 29 10 37
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.4 6.4 6.4 3.0 6.4 6.4 6.4 6.4 6.4
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.96 1.00 1.00 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.86 1.00 0.88
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1825 3476 1574 1787 3491 1695 1613 1825 1670
Flt Permitted 0.40 1.00 1.00 0.30 1.00 0.72 1.00 0.72 1.00
Satd. Flow (perm) 760 3476 1574 574 3491 1291 1613 1387 1670
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 15 848 14 138 652 22 33 2 52 32 11 40
RTOR Reduction (vph) 0 0 4 0 1 0 0 48 0 0 37 0
Lane Group Flow (vph) 15 848 10 138 673 0 33 6 0 32 14 0
Confl. Peds. (#/hr) 7 7 6 6
Heavy Vehicles (%) 0% 5% 0% 2% 4% 5% 7% 0% 2% 0% 0% 0%
Turn Type Perm NA Perm pm+pt NA Perm NA Perm NA
Protected Phases 2 1 6 8 4
Permitted Phases 2 2 6 8 4
Actuated Green, G (s) 70.7 70.7 70.7 79.9 79.9 7.3 7.3 7.3 7.3
Effective Green, g (s) 70.7 70.7 70.7 79.9 79.9 7.3 7.3 7.3 7.3
Actuated g/C Ratio 0.71 0.71 0.71 0.80 0.80 0.07 0.07 0.07 0.07
Clearance Time (s) 6.4 6.4 6.4 3.0 6.4 6.4 6.4 6.4 6.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 537 2457 1112 533 2789 94 117 101 121
v/s Ratio Prot c0.24 c0.02 0.19 0.00 0.01
v/s Ratio Perm 0.02 0.01 0.19 c0.03 0.02
v/c Ratio 0.03 0.35 0.01 0.26 0.24 0.35 0.05 0.32 0.12
Uniform Delay, d1 4.4 5.7 4.3 2.4 2.5 44.1 43.1 44.0 43.3
Progression Factor 0.60 0.52 1.00 0.55 0.35 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.4 0.0 0.2 0.2 2.3 0.2 1.8 0.4
Delay (s) 2.7 3.3 4.3 1.6 1.1 46.4 43.3 45.8 43.8
Level of Service A A A A A D D D D
Approach Delay (s) 3.3 1.1 44.5 44.5
Approach LOS A A D D

Intersection Summary
HCM 2000 Control Delay 6.1 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.34
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 15.8
Intersection Capacity Utilization 60.6% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 63 575 6 7 751 42 3 0 6 69 0 160
Future Volume (vph) 63 575 6 7 751 42 3 0 6 69 0 160
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 65.0 25.0 65.0 25.0 18.0 0.0 24.0 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 1.00 0.99 1.00 1.00 0.99 1.00 0.99
Frt 0.998 0.992 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1789 3503 0 1825 3479 0 1825 1609 0 1772 1579 0
Flt Permitted 0.322 0.412 0.477 0.753
Satd. Flow (perm) 602 3503 0 787 3479 0 915 1609 0 1400 1579 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 2 11 297 193
Link Speed (k/h) 60 60 40 40
Link Distance (m) 605.7 619.8 147.1 668.8
Travel Time (s) 36.3 37.2 13.2 60.2
Confl. Peds. (#/hr) 11 5 5 11 1 2 2 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 2% 4% 0% 0% 4% 0% 0% 0% 0% 3% 0% 2%
Adj. Flow (vph) 68 625 7 8 816 46 3 0 7 75 0 174
Shared Lane Traffic (%)
Lane Group Flow (vph) 68 632 0 8 862 0 3 7 0 75 174 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 1 1 0 1 1 1 1
Detector Template 
Leading Detector (m) 24.0 1.5 24.0 0.0 9.0 15.0 9.0 15.0
Trailing Detector (m) 15.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.5 9.0 1.8 9.0 15.0 9.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Detector Phase 2 2 6 6 8 8 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 28.0 28.0 28.0 28.0 28.0 28.0 28.0 28.0
Total Split (s) 70.0 70.0 70.0 70.0 30.0 30.0 30.0 30.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 70.0% 70.0% 70.0% 70.0% 30.0% 30.0% 30.0% 30.0%
Maximum Green (s) 63.4 63.4 63.4 63.4 23.4 23.4 23.4 23.4
Yellow Time (s) 4.3 4.3 4.3 4.3 3.5 3.5 3.5 3.5
All-Red Time (s) 2.3 2.3 2.3 2.3 3.1 3.1 3.1 3.1
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.6 6.6 6.6 6.6 6.6 6.6 6.6 6.6
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 10.0 10.0 10.0 10.0 14.0 14.0 14.0 14.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 75.7 75.7 75.7 75.7 11.1 11.1 11.1 11.1
Actuated g/C Ratio 0.76 0.76 0.76 0.76 0.11 0.11 0.11 0.11
v/c Ratio 0.15 0.24 0.01 0.33 0.03 0.02 0.48 0.50
Control Delay 6.0 5.8 3.9 4.5 38.0 0.0 51.5 9.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 6.0 5.8 3.9 4.5 38.0 0.0 51.5 9.7
LOS A A A A D A D A
Approach Delay 5.8 4.5 11.4 22.3
Approach LOS A A B C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 57 (57%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.50
Intersection Signal Delay: 7.5 Intersection LOS: A
Intersection Capacity Utilization 66.0% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     276: ROSEBANK RD & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 68 632 8 862 3 7 75 174
v/c Ratio 0.15 0.24 0.01 0.33 0.03 0.02 0.48 0.50
Control Delay 6.0 5.8 3.9 4.5 38.0 0.0 51.5 9.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 6.0 5.8 3.9 4.5 38.0 0.0 51.5 9.7
Queue Length 50th (m) 5.3 26.7 0.3 22.4 0.5 0.0 14.0 0.0
Queue Length 95th (m) 11.2 35.0 1.6 36.6 3.1 0.0 26.6 14.2
Internal Link Dist (m) 581.7 595.8 123.1 644.8
Turn Bay Length (m) 65.0 65.0 18.0 24.0
Base Capacity (vph) 455 2652 595 2636 214 604 327 517
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.15 0.24 0.01 0.33 0.01 0.01 0.23 0.34

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 63 575 6 7 751 42 3 0 6 69 0 160
Future Volume (vph) 63 575 6 7 751 42 3 0 6 69 0 160
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.6 6.6 6.6 6.6 6.6 6.6 6.6 6.6
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.99
Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.99 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1773 3504 1814 3479 1823 1609 1767 1579
Flt Permitted 0.32 1.00 0.41 1.00 0.48 1.00 0.75 1.00
Satd. Flow (perm) 600 3504 787 3479 916 1609 1401 1579
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 68 625 7 8 816 46 3 0 7 75 0 174
RTOR Reduction (vph) 0 0 0 0 3 0 0 6 0 0 155 0
Lane Group Flow (vph) 68 632 0 8 859 0 3 1 0 75 19 0
Confl. Peds. (#/hr) 11 5 5 11 1 2 2 1
Heavy Vehicles (%) 2% 4% 0% 0% 4% 0% 0% 0% 0% 3% 0% 2%
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 75.7 75.7 75.7 75.7 11.1 11.1 11.1 11.1
Effective Green, g (s) 75.7 75.7 75.7 75.7 11.1 11.1 11.1 11.1
Actuated g/C Ratio 0.76 0.76 0.76 0.76 0.11 0.11 0.11 0.11
Clearance Time (s) 6.6 6.6 6.6 6.6 6.6 6.6 6.6 6.6
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 454 2652 595 2633 101 178 155 175
v/s Ratio Prot 0.18 c0.25 0.00 0.01
v/s Ratio Perm 0.11 0.01 0.00 c0.05
v/c Ratio 0.15 0.24 0.01 0.33 0.03 0.00 0.48 0.11
Uniform Delay, d1 3.3 3.6 3.0 3.9 39.6 39.5 41.8 40.0
Progression Factor 1.30 1.45 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 0.2 0.0 0.3 0.1 0.0 2.4 0.3
Delay (s) 5.0 5.4 3.0 4.3 39.8 39.5 44.1 40.3
Level of Service A A A A D D D D
Approach Delay (s) 5.4 4.2 39.6 41.4
Approach LOS A A D D

Intersection Summary
HCM 2000 Control Delay 9.9 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.35
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 13.2
Intersection Capacity Utilization 66.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 43 545 4 29 783 77 4 1 25 164 6 49
Future Volume (vph) 43 545 4 29 783 77 4 1 25 164 6 49
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 65.0 25.0 47.0 0.0 20.0 0.0 15.0 0.0
Storage Lanes 1 1 1 0 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.96 0.99 1.00 1.00 0.98 1.00 0.98
Frt 0.850 0.987 0.855 0.867
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1825 3476 1306 1825 3490 0 1217 1501 0 1807 1612 0
Flt Permitted 0.306 0.400 0.718 0.739
Satd. Flow (perm) 584 3476 1259 764 3490 0 915 1501 0 1400 1612 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 66 15 27 53
Link Speed (k/h) 60 60 40 40
Link Distance (m) 619.8 312.2 97.1 82.7
Travel Time (s) 37.2 18.7 8.7 7.4
Confl. Peds. (#/hr) 9 6 6 9 5 4 4 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 5% 25% 0% 3% 1% 50% 0% 8% 1% 0% 2%
Adj. Flow (vph) 47 592 4 32 851 84 4 1 27 178 7 53
Shared Lane Traffic (%)
Lane Group Flow (vph) 47 592 4 32 935 0 4 28 0 178 60 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 1 0 1 1 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 18.0 0.0 9.0 15.0 9.0 15.0
Trailing Detector (m) 15.0 0.0 0.0 9.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 9.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 9.0 1.8 9.0 15.0 9.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm pm+pt NA Perm NA Perm NA
Protected Phases 2 1 6 8 4
Permitted Phases 2 2 6 8 4
Detector Phase 2 2 2 1 6 8 8 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 5.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 28.0 28.0 28.0 8.0 28.0 38.0 38.0 38.0 38.0
Total Split (s) 55.0 55.0 55.0 11.0 66.0 44.0 44.0 44.0 44.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 50.0% 50.0% 50.0% 10.0% 60.0% 40.0% 40.0% 40.0% 40.0%
Maximum Green (s) 48.7 48.7 48.7 8.0 59.7 37.3 37.3 37.3 37.3
Yellow Time (s) 4.2 4.2 4.2 3.0 4.2 3.3 3.3 3.3 3.3
All-Red Time (s) 2.1 2.1 2.1 0.0 2.1 3.4 3.4 3.4 3.4
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.3 6.3 6.3 3.0 6.3 6.7 6.7 6.7 6.7
Lead/Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max None C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 13.0 13.0 13.0 13.0 24.0 24.0 24.0 24.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 72.3 72.3 72.3 80.9 77.6 19.4 19.4 19.4 19.4
Actuated g/C Ratio 0.66 0.66 0.66 0.74 0.71 0.18 0.18 0.18 0.18
v/c Ratio 0.12 0.26 0.00 0.05 0.38 0.02 0.10 0.72 0.18
Control Delay 11.1 9.6 0.0 5.0 5.7 33.8 13.3 58.4 12.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 11.1 9.6 0.0 5.0 5.7 33.8 13.3 58.4 12.6
LOS B A A A A C B E B
Approach Delay 9.6 5.7 15.9 46.8
Approach LOS A A B D

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 14.3 (13%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.72
Intersection Signal Delay: 12.4 Intersection LOS: B
Intersection Capacity Utilization 63.9% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     277: STEEPLE HILL & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 47 592 4 32 935 4 28 178 60
v/c Ratio 0.12 0.26 0.00 0.05 0.38 0.02 0.10 0.72 0.18
Control Delay 11.1 9.6 0.0 5.0 5.7 33.8 13.3 58.4 12.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 11.1 9.6 0.0 5.0 5.7 33.8 13.3 58.4 12.6
Queue Length 50th (m) 3.8 27.5 0.0 1.2 22.3 0.7 0.2 36.4 1.3
Queue Length 95th (m) 11.3 45.4 0.0 m2.9 33.9 3.5 7.2 55.3 11.3
Internal Link Dist (m) 595.8 288.2 73.1 58.7
Turn Bay Length (m) 65.0 25.0 47.0 20.0 15.0
Base Capacity (vph) 383 2283 849 638 2465 310 526 474 581
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.12 0.26 0.00 0.05 0.38 0.01 0.05 0.38 0.10

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 43 545 4 29 783 77 4 1 25 164 6 49
Future Volume (vph) 43 545 4 29 783 77 4 1 25 164 6 49
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.3 6.3 6.3 3.0 6.3 6.7 6.7 6.7 6.7
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.96 1.00 1.00 1.00 0.98 1.00 0.98
Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.99 1.00 0.86 1.00 0.87
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1813 3476 1259 1821 3488 1211 1502 1800 1613
Flt Permitted 0.31 1.00 1.00 0.40 1.00 0.72 1.00 0.74 1.00
Satd. Flow (perm) 583 3476 1259 767 3488 915 1502 1400 1613
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 47 592 4 32 851 84 4 1 27 178 7 53
RTOR Reduction (vph) 0 0 1 0 4 0 0 22 0 0 44 0
Lane Group Flow (vph) 47 592 3 32 931 0 4 6 0 178 16 0
Confl. Peds. (#/hr) 9 6 6 9 5 4 4 5
Heavy Vehicles (%) 0% 5% 25% 0% 3% 1% 50% 0% 8% 1% 0% 2%
Turn Type Perm NA Perm pm+pt NA Perm NA Perm NA
Protected Phases 2 1 6 8 4
Permitted Phases 2 2 6 8 4
Actuated Green, G (s) 71.1 71.1 71.1 77.6 77.6 19.4 19.4 19.4 19.4
Effective Green, g (s) 71.1 71.1 71.1 77.6 77.6 19.4 19.4 19.4 19.4
Actuated g/C Ratio 0.65 0.65 0.65 0.71 0.71 0.18 0.18 0.18 0.18
Clearance Time (s) 6.3 6.3 6.3 3.0 6.3 6.7 6.7 6.7 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 376 2246 813 574 2460 161 264 246 284
v/s Ratio Prot 0.17 0.00 c0.27 0.00 0.01
v/s Ratio Perm 0.08 0.00 0.04 0.00 c0.13
v/c Ratio 0.12 0.26 0.00 0.06 0.38 0.02 0.02 0.72 0.06
Uniform Delay, d1 7.5 8.3 6.9 5.0 6.5 37.5 37.5 42.8 37.7
Progression Factor 1.00 1.00 1.00 0.94 0.75 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 0.3 0.0 0.0 0.4 0.1 0.0 10.1 0.1
Delay (s) 8.2 8.6 6.9 4.7 5.2 37.5 37.5 52.8 37.8
Level of Service A A A A A D D D D
Approach Delay (s) 8.5 5.2 37.5 49.0
Approach LOS A A D D

Intersection Summary
HCM 2000 Control Delay 12.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.46
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 63.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Traffic Volume (vph) 24 810 43 136 1215 9 0 0 0 124 4 102
Future Volume (vph) 24 810 43 136 1215 9 0 0 0 124 4 102
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.7 3.7 3.7 3.7 3.5 3.5 3.5 3.5 3.7 3.5 3.7
Storage Length (m) 35.0 12.0 30.0 12.0 0.0 0.0 15.0 0.0
Storage Lanes 1 1 1 1 1 1 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.97 1.00 1.00 0.99
Frt 0.850 0.850 0.855
Flt Protected 0.950 0.950 0.950
Satd. Flow (prot) 1716 3444 1458 1807 3579 1597 1879 0 1879 1722 1583 0
Flt Permitted 0.178 0.310 0.950
Satd. Flow (perm) 322 3444 1413 588 3579 1597 1879 0 1879 1717 1583 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 44 44 111
Link Speed (k/h) 60 60 40 40
Link Distance (m) 371.9 467.6 180.1 267.5
Travel Time (s) 22.3 28.1 16.2 24.1
Confl. Peds. (#/hr) 4 4 3 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 4% 6% 12% 1% 2% 0% 0% 0% 0% 6% 0% 0%
Adj. Flow (vph) 26 880 47 148 1321 10 0 0 0 135 4 111
Shared Lane Traffic (%)
Lane Group Flow (vph) 26 880 47 148 1321 10 0 0 0 135 115 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 0.99 0.99 0.99 0.99 1.01 1.01 1.01 1.01 0.99 1.01 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 0 0 1 1 1 1 2
Detector Template Left Right Left Right Thru
Leading Detector (m) 24.0 0.0 0.0 0.0 0.0 24.0 5.0 5.0 9.0 15.0
Trailing Detector (m) 15.0 0.0 0.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 1.8 1.8 9.0 5.0 5.0 9.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 9.4
Detector 2 Size(m) 0.6
Detector 2 Type Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0
Turn Type Perm NA Perm Perm NA Perm Perm Perm Perm NA
Protected Phases 2 6 8
Permitted Phases 2 2 6 6 4 4 8
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Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Detector Phase 2 2 2 6 6 6 4 4 8 8
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 29.0 29.0 29.0 29.0 29.0 29.0 38.0 38.0 38.0 38.0
Total Split (s) 60.0 60.0 60.0 60.0 60.0 60.0 40.0 40.0 40.0 40.0
Total Split (%) 60.0% 60.0% 60.0% 60.0% 60.0% 60.0% 40.0% 40.0% 40.0% 40.0%
Maximum Green (s) 53.7 53.7 53.7 53.7 53.7 53.7 33.0 33.0 33.0 33.0
Yellow Time (s) 4.2 4.2 4.2 4.2 4.2 4.2 3.3 3.3 3.3 3.3
All-Red Time (s) 2.1 2.1 2.1 2.1 2.1 2.1 3.7 3.7 3.7 3.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.3 6.3 6.3 6.3 6.3 6.3 7.0 7.0 7.0 7.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max C-Max C-Max None None None None
Walk Time (s) 13.0 13.0 13.0 13.0 13.0 13.0 21.0 21.0 21.0 21.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 9.0 9.0 9.0 9.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 73.5 73.5 73.5 73.5 73.5 73.5 13.2 13.2
Actuated g/C Ratio 0.74 0.74 0.74 0.74 0.74 0.74 0.13 0.13
v/c Ratio 0.11 0.35 0.04 0.34 0.50 0.01 0.59 0.38
Control Delay 12.9 13.4 7.6 7.3 6.1 0.1 51.0 11.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 12.9 13.4 7.6 7.3 6.1 0.1 51.0 11.5
LOS B B A A A A D B
Approach Delay 13.1 6.1 32.9
Approach LOS B A C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 39 (39%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.59
Intersection Signal Delay: 11.1 Intersection LOS: B
Intersection Capacity Utilization 75.2% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     607: BAINBRIDGE & HIGHWAY 2/HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NWL NWT
Lane Group Flow (vph) 26 880 47 148 1321 10 135 115
v/c Ratio 0.11 0.35 0.04 0.34 0.50 0.01 0.59 0.38
Control Delay 12.9 13.4 7.6 7.3 6.1 0.1 51.0 11.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 12.9 13.4 7.6 7.3 6.1 0.1 51.0 11.5
Queue Length 50th (m) 2.7 52.5 1.8 7.6 35.9 0.0 25.0 0.7
Queue Length 95th (m) m6.5 63.0 m5.6 11.1 36.5 m0.0 41.4 14.9
Internal Link Dist (m) 347.9 443.6 243.5
Turn Bay Length (m) 35.0 12.0 30.0 12.0 15.0
Base Capacity (vph) 236 2529 1049 432 2629 1184 566 596
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.11 0.35 0.04 0.34 0.50 0.01 0.24 0.19

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Traffic Volume (vph) 24 810 43 136 1215 9 0 0 0 124 4 102
Future Volume (vph) 24 810 43 136 1215 9 0 0 0 124 4 102
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.7 3.7 3.7 3.7 3.5 3.5 3.5 3.5 3.7 3.5 3.7
Total Lost time (s) 6.3 6.3 6.3 6.3 6.3 6.3 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.86
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1716 3444 1413 1802 3579 1597 1717 1584
Flt Permitted 0.18 1.00 1.00 0.31 1.00 1.00 0.95 1.00
Satd. Flow (perm) 322 3444 1413 588 3579 1597 1717 1584
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 26 880 47 148 1321 10 0 0 0 135 4 111
RTOR Reduction (vph) 0 0 12 0 0 3 0 0 0 0 96 0
Lane Group Flow (vph) 26 880 35 148 1321 7 0 0 0 135 19 0
Confl. Peds. (#/hr) 4 4 3 3
Heavy Vehicles (%) 4% 6% 12% 1% 2% 0% 0% 0% 0% 6% 0% 0%
Turn Type Perm NA Perm Perm NA Perm Perm Perm Perm NA
Protected Phases 2 6 8
Permitted Phases 2 2 6 6 4 4 8
Actuated Green, G (s) 73.5 73.5 73.5 73.5 73.5 73.5 13.2 13.2
Effective Green, g (s) 73.5 73.5 73.5 73.5 73.5 73.5 13.2 13.2
Actuated g/C Ratio 0.74 0.74 0.74 0.74 0.74 0.74 0.13 0.13
Clearance Time (s) 6.3 6.3 6.3 6.3 6.3 6.3 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 236 2531 1038 432 2630 1173 226 209
v/s Ratio Prot 0.26 c0.37 0.01
v/s Ratio Perm 0.08 0.03 0.25 0.00 c0.08
v/c Ratio 0.11 0.35 0.03 0.34 0.50 0.01 0.60 0.09
Uniform Delay, d1 3.8 4.7 3.6 4.7 5.6 3.5 40.9 38.1
Progression Factor 2.33 2.51 4.41 0.92 0.90 1.00 1.00 1.00
Incremental Delay, d2 0.9 0.4 0.1 1.8 0.6 0.0 4.2 0.2
Delay (s) 9.8 12.2 15.9 6.1 5.6 3.5 45.1 38.3
Level of Service A B B A A A D D
Approach Delay (s) 12.3 5.6 0.0 42.0
Approach LOS B A A D

Intersection Summary
HCM 2000 Control Delay 11.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.52
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 13.3
Intersection Capacity Utilization 75.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings AM Peak Hour
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Lane Group EBL EBT WBT WBR SEL SER
Lane Configurations
Traffic Volume (vph) 173 883 1289 31 0 0
Future Volume (vph) 173 883 1289 31 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 2000
Storage Length (m) 110.0 0.0 0.0 15.0
Storage Lanes 1 0 1 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 0.95 1.00 1.00
Ped Bike Factor
Frt 0.996
Flt Protected 0.950
Satd. Flow (prot) 1700 3336 3454 0 1740 1958
Flt Permitted 0.164
Satd. Flow (perm) 293 3336 3454 0 1740 1958
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 3
Link Speed (k/h) 50 50 40
Link Distance (m) 390.9 460.0 131.1
Travel Time (s) 28.1 33.1 11.8
Confl. Peds. (#/hr) 4 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 5% 7% 3% 0% 8% 1%
Adj. Flow (vph) 188 960 1401 34 0 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 188 960 1435 0 0 0
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 3.7 3.7 3.5
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 0.95
Turning Speed (k/h) 24 14 24 14
Number of Detectors 1 0 0 1 0
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 9.0 0.0
Trailing Detector (m) 15.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 9.0 1.8
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA NA Prot Perm
Protected Phases 5 2 6 4
Permitted Phases 2 4
Detector Phase 5 2 6 4 4
Switch Phase
Minimum Initial (s) 5.0 8.0 8.0 8.0 8.0
Minimum Split (s) 9.0 23.0 23.0 25.0 25.0
Total Split (s) 14.0 68.0 54.0 32.0 32.0
Total Split (%) 14.0% 68.0% 54.0% 32.0% 32.0%
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Lane Group EBL EBT WBT WBR SEL SER
Maximum Green (s) 11.0 62.3 48.3 26.7 26.7
Yellow Time (s) 3.0 3.7 3.7 3.3 3.3
All-Red Time (s) 0.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 5.7 5.7 5.3 5.3
Lead/Lag Lead Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None None None
Walk Time (s) 10.0 10.0 13.0 13.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 97.0 100.0 82.9
Actuated g/C Ratio 0.97 1.00 0.83
v/c Ratio 0.47 0.29 0.50
Control Delay 9.2 0.2 2.3
Queue Delay 0.0 0.0 0.0
Total Delay 9.2 0.2 2.3
LOS A A A
Approach Delay 1.7 2.3
Approach LOS A A

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 30 (30%), Referenced to phase 2:EBTL, Start of Green
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.50
Intersection Signal Delay: 2.0 Intersection LOS: A
Intersection Capacity Utilization 65.6% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     236: HWY 2 (KINGSTON RD)/KINGSTON RD & ELIZABETH ST
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Lane Group EBL EBT WBT
Lane Group Flow (vph) 188 960 1435
v/c Ratio 0.47 0.29 0.50
Control Delay 9.2 0.2 2.3
Queue Delay 0.0 0.0 0.0
Total Delay 9.2 0.2 2.3
Queue Length 50th (m) 6.0 0.0 21.4
Queue Length 95th (m) 26.3 0.0 35.2
Internal Link Dist (m) 366.9 436.0
Turn Bay Length (m) 110.0
Base Capacity (vph) 446 3336 2863
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.42 0.29 0.50

Intersection Summary
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Movement EBL EBT WBT WBR SEL SER
Lane Configurations
Traffic Volume (vph) 173 883 1289 31 0 0
Future Volume (vph) 173 883 1289 31 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 2000
Total Lost time (s) 3.0 5.7 5.7
Lane Util. Factor 1.00 0.95 0.95
Frpb, ped/bikes 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00
Frt 1.00 1.00 1.00
Flt Protected 0.95 1.00 1.00
Satd. Flow (prot) 1700 3336 3456
Flt Permitted 0.16 1.00 1.00
Satd. Flow (perm) 294 3336 3456
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 188 960 1401 34 0 0
RTOR Reduction (vph) 0 0 1 0 0 0
Lane Group Flow (vph) 188 960 1434 0 0 0
Confl. Peds. (#/hr) 4 1
Heavy Vehicles (%) 5% 7% 3% 0% 8% 1%
Turn Type pm+pt NA NA Prot Perm
Protected Phases 5 2 6 4
Permitted Phases 2 4
Actuated Green, G (s) 94.3 100.0 82.9
Effective Green, g (s) 94.3 100.0 82.9
Actuated g/C Ratio 0.94 1.00 0.83
Clearance Time (s) 3.0 5.7 5.7
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 395 3336 2865
v/s Ratio Prot c0.04 0.29 c0.42
v/s Ratio Perm 0.41
v/c Ratio 0.48 0.29 0.50
Uniform Delay, d1 1.3 0.0 2.5
Progression Factor 116.33 1.00 0.65
Incremental Delay, d2 0.8 0.2 0.1
Delay (s) 147.5 0.2 1.7
Level of Service F A A
Approach Delay (s) 24.3 1.7 0.0
Approach LOS C A A

Intersection Summary
HCM 2000 Control Delay 11.8 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 65.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 201 605 95 186 865 125 115 160 52 175 302 438
Future Volume (vph) 201 605 95 186 865 125 115 160 52 175 302 438
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 60.0 0.0 60.0 0.0 150.0 0.0 40.0 40.0
Storage Lanes 1 0 1 0 1 0 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.99 0.99 0.97 0.99 0.99 0.92
Frt 0.980 0.981 0.963 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1755 3389 0 1807 3410 0 1772 1720 0 1755 1883 1555
Flt Permitted 0.125 0.279 0.259 0.512
Satd. Flow (perm) 231 3389 0 526 3410 0 469 1720 0 933 1883 1436
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 20 18 16 279
Link Speed (k/h) 50 50 50 40
Link Distance (m) 460.0 827.4 114.7 380.1
Travel Time (s) 33.1 59.6 8.3 34.2
Confl. Peds. (#/hr) 15 15 15 15 44 13 13 44
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 4% 5% 3% 1% 4% 6% 3% 6% 9% 4% 2% 5%
Adj. Flow (vph) 218 658 103 202 940 136 125 174 57 190 328 476
Shared Lane Traffic (%)
Lane Group Flow (vph) 218 761 0 202 1076 0 125 231 0 190 328 476
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 1 0 1 1 1 1 0
Detector Template 
Leading Detector (m) 23.0 0.0 23.0 0.0 15.0 15.0 9.0 15.0 0.0
Trailing Detector (m) 14.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 14.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 9.0 1.8 15.0 15.0 9.0 15.0 1.8
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4 4
Detector Phase 5 2 1 6 3 8 7 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 5.0 20.0 5.0 8.0 5.0 8.0 8.0
Minimum Split (s) 8.0 26.0 8.0 26.0 8.0 28.0 8.0 28.0 28.0
Total Split (s) 13.0 43.0 13.0 43.0 12.0 34.0 10.0 32.0 32.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 13.0% 43.0% 13.0% 43.0% 12.0% 34.0% 10.0% 32.0% 32.0%
Maximum Green (s) 10.0 37.1 10.0 37.1 9.0 28.2 7.0 26.2 26.2
Yellow Time (s) 3.0 3.7 3.0 3.7 3.0 3.3 3.0 3.3 3.3
All-Red Time (s) 0.0 2.2 0.0 2.2 0.0 2.5 0.0 2.5 2.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 5.9 3.0 5.9 3.0 5.8 3.0 5.8 5.8
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max None None None None None
Walk Time (s) 15.0 15.0 15.0 15.0 15.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 55.2 42.2 52.9 41.0 35.6 24.2 32.4 22.6 22.6
Actuated g/C Ratio 0.55 0.42 0.53 0.41 0.36 0.24 0.32 0.23 0.23
v/c Ratio 0.78 0.53 0.52 0.76 0.45 0.54 0.53 0.77 0.88
Control Delay 45.0 8.3 16.5 30.4 25.5 34.7 28.2 48.7 33.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 45.0 8.3 16.5 30.4 25.5 34.7 28.2 48.7 33.9
LOS D A B C C C C D C
Approach Delay 16.5 28.2 31.5 37.7
Approach LOS B C C D

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.88
Intersection Signal Delay: 28.0 Intersection LOS: C
Intersection Capacity Utilization 78.9% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     286: CHURCH ST & KINGSTON RD
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 218 761 202 1076 125 231 190 328 476
v/c Ratio 0.78 0.53 0.52 0.76 0.45 0.54 0.53 0.77 0.88
Control Delay 45.0 8.3 16.5 30.4 25.5 34.7 28.2 48.7 33.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 45.0 8.3 16.5 30.4 25.5 34.7 28.2 48.7 33.9
Queue Length 50th (m) 20.0 30.1 19.0 97.5 15.5 35.1 24.5 58.1 37.8
Queue Length 95th (m) #55.7 44.8 32.2 124.4 27.0 56.5 39.4 86.1 #91.1
Internal Link Dist (m) 436.0 803.4 90.7 356.1
Turn Bay Length (m) 60.0 60.0 150.0 40.0 40.0
Base Capacity (vph) 286 1441 412 1410 285 496 359 493 582
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.76 0.53 0.49 0.76 0.44 0.47 0.53 0.67 0.82

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 201 605 95 186 865 125 115 160 52 175 302 438
Future Volume (vph) 201 605 95 186 865 125 115 160 52 175 302 438
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 5.9 3.0 5.9 3.0 5.8 3.0 5.8 5.8
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.99 1.00 1.00 0.92
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 0.99 1.00 1.00
Frt 1.00 0.98 1.00 0.98 1.00 0.96 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1755 3388 1803 3410 1761 1720 1744 1883 1436
Flt Permitted 0.12 1.00 0.28 1.00 0.26 1.00 0.51 1.00 1.00
Satd. Flow (perm) 230 3388 530 3410 480 1720 940 1883 1436
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 218 658 103 202 940 136 125 174 57 190 328 476
RTOR Reduction (vph) 0 12 0 0 11 0 0 12 0 0 0 216
Lane Group Flow (vph) 218 749 0 202 1065 0 125 219 0 190 328 260
Confl. Peds. (#/hr) 15 15 15 15 44 13 13 44
Heavy Vehicles (%) 4% 5% 3% 1% 4% 6% 3% 6% 9% 4% 2% 5%
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4 4
Actuated Green, G (s) 52.3 42.2 49.9 41.0 32.8 24.2 29.6 22.6 22.6
Effective Green, g (s) 52.3 42.2 49.9 41.0 32.8 24.2 29.6 22.6 22.6
Actuated g/C Ratio 0.52 0.42 0.50 0.41 0.33 0.24 0.30 0.23 0.23
Clearance Time (s) 3.0 5.9 3.0 5.9 3.0 5.8 3.0 5.8 5.8
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 274 1429 377 1398 267 416 334 425 324
v/s Ratio Prot c0.08 0.22 0.05 0.31 c0.04 0.13 c0.04 0.17
v/s Ratio Perm c0.33 0.22 0.11 0.13 c0.18
v/c Ratio 0.80 0.52 0.54 0.76 0.47 0.53 0.57 0.77 0.80
Uniform Delay, d1 17.5 21.5 14.8 25.3 25.3 32.9 28.6 36.3 36.6
Progression Factor 1.62 0.31 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 14.3 1.3 1.5 4.0 1.3 1.2 2.2 8.4 13.4
Delay (s) 42.7 8.0 16.2 29.3 26.6 34.1 30.8 44.7 49.9
Level of Service D A B C C C C D D
Approach Delay (s) 15.7 27.2 31.5 44.6
Approach LOS B C C D

Intersection Summary
HCM 2000 Control Delay 29.3 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 17.7
Intersection Capacity Utilization 78.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 42 830 22 54 1115 58 15 10 31 138 151 159
Future Volume (vph) 42 830 22 54 1115 58 15 10 31 138 151 159
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.7 3.5 3.7 3.5 3.7 3.7 3.7 3.7 3.5
Storage Length (m) 50.0 0.0 30.0 0.0 45.0 45.0 20.0 0.0
Storage Lanes 1 0 1 0 1 1 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 1.00 0.99 1.00 0.99
Frt 0.996 0.993 0.850 0.923
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1700 3355 0 1825 3437 0 1668 1478 1541 1807 1740 0
Flt Permitted 0.175 0.281 0.213 0.750
Satd. Flow (perm) 313 3355 0 540 3437 0 373 1478 1519 1424 1740 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 5 9 34 46
Link Speed (k/h) 50 60 40 40
Link Distance (m) 827.4 314.8 227.2 663.1
Travel Time (s) 59.6 18.9 20.4 59.7
Confl. Peds. (#/hr) 6 6 3 1 1 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 5% 6% 5% 0% 3% 2% 7% 30% 6% 1% 1% 1%
Adj. Flow (vph) 46 902 24 59 1212 63 16 11 34 150 164 173
Shared Lane Traffic (%)
Lane Group Flow (vph) 46 926 0 59 1275 0 16 11 34 150 337 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 0.99 1.01 0.99 1.01 0.99 0.99 0.99 0.99 1.01
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 1 0 1 1 0 1 1
Detector Template 
Leading Detector (m) 23.0 0.0 23.0 0.0 9.0 15.0 0.0 9.0 15.0
Trailing Detector (m) 14.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 14.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 9.0 1.8 9.0 15.0 1.8 9.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA Perm NA Perm Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 8 4
Detector Phase 2 2 6 6 8 8 8 4 4
Switch Phase
Minimum Initial (s) 19.7 19.7 19.7 19.7 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 26.0 26.0 26.0 26.0 25.0 25.0 25.0 25.0 25.0
Total Split (s) 77.0 77.0 77.0 77.0 33.0 33.0 33.0 33.0 33.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 70.0% 70.0% 70.0% 70.0% 30.0% 30.0% 30.0% 30.0% 30.0%
Maximum Green (s) 70.7 70.7 70.7 70.7 27.1 27.1 27.1 27.1 27.1
Yellow Time (s) 4.0 4.0 4.0 4.0 3.3 3.3 3.3 3.3 3.3
All-Red Time (s) 2.3 2.3 2.3 2.3 2.6 2.6 2.6 2.6 2.6
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.3 6.3 6.3 6.3 5.9 5.9 5.9 5.9 5.9
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max Min Min Min Min Min
Walk Time (s) 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 74.9 74.9 74.9 74.9 22.9 22.9 22.9 22.9 22.9
Actuated g/C Ratio 0.68 0.68 0.68 0.68 0.21 0.21 0.21 0.21 0.21
v/c Ratio 0.22 0.41 0.16 0.54 0.21 0.04 0.10 0.51 0.84
Control Delay 11.0 8.8 9.5 11.0 40.9 32.5 11.5 43.9 55.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 11.0 8.8 9.5 11.0 40.9 32.5 11.5 43.9 55.0
LOS B A A B D C B D D
Approach Delay 8.9 10.9 23.0 51.6
Approach LOS A B C D

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 82 (75%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.84
Intersection Signal Delay: 17.4 Intersection LOS: B
Intersection Capacity Utilization 72.9% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     288: ROTHERGLEN RD & KINGSTON RD/HWY 2 (KINGSTON RD)
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Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 46 926 59 1275 16 11 34 150 337
v/c Ratio 0.22 0.41 0.16 0.54 0.21 0.04 0.10 0.51 0.84
Control Delay 11.0 8.8 9.5 11.0 40.9 32.5 11.5 43.9 55.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 11.0 8.8 9.5 11.0 40.9 32.5 11.5 43.9 55.0
Queue Length 50th (m) 3.5 42.7 3.2 48.4 2.8 1.9 0.0 28.3 60.2
Queue Length 95th (m) 10.2 59.4 m8.2 75.3 9.2 6.4 7.7 46.7 90.4
Internal Link Dist (m) 803.4 290.8 203.2 639.1
Turn Bay Length (m) 50.0 30.0 45.0 45.0 20.0
Base Capacity (vph) 213 2285 367 2342 91 364 399 350 463
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.22 0.41 0.16 0.54 0.18 0.03 0.09 0.43 0.73

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 42 830 22 54 1115 58 15 10 31 138 151 159
Future Volume (vph) 42 830 22 54 1115 58 15 10 31 138 151 159
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.5 3.5 3.7 3.5 3.7 3.5 3.7 3.7 3.7 3.7 3.5
Total Lost time (s) 6.3 6.3 6.3 6.3 5.9 5.9 5.9 5.9 5.9
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.99 1.00 1.00 0.85 1.00 0.92
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1697 3356 1825 3435 1665 1478 1519 1804 1740
Flt Permitted 0.18 1.00 0.28 1.00 0.21 1.00 1.00 0.75 1.00
Satd. Flow (perm) 313 3356 539 3435 373 1478 1519 1425 1740
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 46 902 24 59 1212 63 16 11 34 150 164 173
RTOR Reduction (vph) 0 2 0 0 3 0 0 0 27 0 36 0
Lane Group Flow (vph) 46 924 0 59 1272 0 16 11 7 150 301 0
Confl. Peds. (#/hr) 6 6 3 1 1 3
Heavy Vehicles (%) 5% 6% 5% 0% 3% 2% 7% 30% 6% 1% 1% 1%
Turn Type Perm NA Perm NA Perm NA Perm Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 8 4
Actuated Green, G (s) 74.9 74.9 74.9 74.9 22.9 22.9 22.9 22.9 22.9
Effective Green, g (s) 74.9 74.9 74.9 74.9 22.9 22.9 22.9 22.9 22.9
Actuated g/C Ratio 0.68 0.68 0.68 0.68 0.21 0.21 0.21 0.21 0.21
Clearance Time (s) 6.3 6.3 6.3 6.3 5.9 5.9 5.9 5.9 5.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 213 2285 367 2338 77 307 316 296 362
v/s Ratio Prot 0.28 c0.37 0.01 c0.17
v/s Ratio Perm 0.15 0.11 0.04 0.00 0.11
v/c Ratio 0.22 0.40 0.16 0.54 0.21 0.04 0.02 0.51 0.83
Uniform Delay, d1 6.6 7.7 6.3 8.9 36.0 34.7 34.6 38.6 41.7
Progression Factor 1.00 1.00 1.12 1.07 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.3 0.5 0.8 0.7 1.3 0.0 0.0 1.4 14.8
Delay (s) 8.9 8.3 7.8 10.3 37.4 34.8 34.7 39.9 56.5
Level of Service A A A B D C C D E
Approach Delay (s) 8.3 10.2 35.4 51.4
Approach LOS A B D D

Intersection Summary
HCM 2000 Control Delay 17.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 12.2
Intersection Capacity Utilization 72.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 82 330 76 580 1010 123 23 460 159 40 714 86
Future Volume (vph) 82 330 76 580 1010 123 23 460 159 40 714 86
Ideal Flow (vphpl) 1900 1900 1900 2000 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 105.0 55.0 160.0 0.0 107.0 32.0 115.0 103.0
Storage Lanes 1 1 1 0 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 *1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.98 1.00 0.98 1.00
Frt 0.850 0.984 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1716 3368 1551 1879 3633 0 1580 1807 1551 1785 1842 1551
Flt Permitted 0.122 0.486 0.078 0.309
Satd. Flow (perm) 220 3368 1515 960 3633 0 130 1807 1522 579 1842 1551
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 99 13 96 92
Link Speed (k/h) 48 48 60 80
Link Distance (m) 682.5 280.7 2024.7 2017.9
Travel Time (s) 51.2 21.1 121.5 90.8
Confl. Peds. (#/hr) 1 1 4 4
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 4% 6% 3% 0% 2% 0% 13% 4% 3% 0% 2% 3%
Adj. Flow (vph) 89 359 83 630 1098 134 25 500 173 43 776 93
Shared Lane Traffic (%)
Lane Group Flow (vph) 89 359 83 630 1232 0 25 500 173 43 776 93
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 0.95 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 1 0 2 1 1 2 1 1
Detector Template Left Left Right Right
Leading Detector (m) 24.0 0.0 0.0 24.0 0.0 24.0 14.0 24.0 24.0 14.0 24.0
Trailing Detector (m) 15.0 0.0 0.0 15.0 0.0 -1.0 -1.0 15.0 -1.0 -1.0 15.0
Detector 1 Position(m) 15.0 0.0 15.0 15.0 0.0 -1.0 -1.0 15.0 -1.0 -1.0 15.0
Detector 1 Size(m) 9.0 15.0 9.0 9.0 15.0 15.0 15.0 9.0 15.0 15.0 9.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 15.0 15.0
Detector 2 Size(m) 9.0 9.0
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type pm+pt NA Perm pm+pt NA Perm NA Perm Perm NA Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 2 6 8 8 4 4
Detector Phase 5 2 2 1 6 8 8 8 4 4 4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 5.0 20.0 12.0 12.0 12.0 12.0 12.0 12.0
Minimum Split (s) 9.0 29.0 29.0 9.0 29.0 32.0 32.0 32.0 32.0 32.0 32.0
Total Split (s) 10.8 39.6 39.6 20.4 49.2 60.0 60.0 60.0 60.0 60.0 60.0
Total Split (%) 9.0% 33.0% 33.0% 17.0% 41.0% 50.0% 50.0% 50.0% 50.0% 50.0% 50.0%
Maximum Green (s) 7.8 32.8 32.8 17.4 42.4 52.1 52.1 52.1 52.1 52.1 52.1
Yellow Time (s) 3.0 4.9 4.9 3.0 4.9 6.0 6.0 6.0 6.0 6.0 6.0
All-Red Time (s) 0.0 1.9 1.9 0.0 1.9 1.9 1.9 1.9 1.9 1.9 1.9
Lost Time Adjust (s) 0.0 0.0 0.0 -3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.8 6.8 0.0 6.8 7.9 7.9 7.9 7.9 7.9 7.9
Lead/Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max None C-Max None None None None None None
Walk Time (s) 14.0 14.0 14.0 18.0 18.0 18.0 18.0 18.0 18.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 43.7 32.8 32.8 60.5 43.6 51.6 51.6 51.6 51.6 51.6 51.6
Actuated g/C Ratio 0.36 0.27 0.27 0.50 0.36 0.43 0.43 0.43 0.43 0.43 0.43
v/c Ratio 0.53 0.39 0.17 0.98 0.93 0.45 0.64 0.24 0.17 0.98 0.13
Control Delay 30.8 37.0 5.3 56.8 49.4 54.1 31.5 10.5 23.2 61.7 4.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 30.8 37.0 5.3 56.8 49.4 54.1 31.5 10.5 23.2 61.7 4.6
LOS C D A E D D C B C E A
Approach Delay 31.0 51.9 27.1 54.1
Approach LOS C D C D

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 79.2 (66%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.98
Intersection Signal Delay: 45.3 Intersection LOS: D
Intersection Capacity Utilization 100.4% ICU Level of Service G
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     137: RR 23 (LAKE RIDGE RD)/RR 23 ( LAKE RIDGE RD) & HIGHWAY 2
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 89 359 83 630 1232 25 500 173 43 776 93
v/c Ratio 0.53 0.39 0.17 0.98 0.93 0.45 0.64 0.24 0.17 0.98 0.13
Control Delay 30.8 37.0 5.3 56.8 49.4 54.1 31.5 10.5 23.2 61.7 4.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 30.8 37.0 5.3 56.8 49.4 54.1 31.5 10.5 23.2 61.7 4.6
Queue Length 50th (m) 11.3 36.2 0.0 108.1 139.3 4.1 90.3 10.6 6.1 175.4 0.1
Queue Length 95th (m) 20.8 50.1 8.9 #200.7 #182.3 #17.0 126.8 25.0 14.3 #256.8 9.6
Internal Link Dist (m) 658.5 256.7 2000.7 1993.9
Turn Bay Length (m) 105.0 55.0 160.0 107.0 32.0 115.0 103.0
Base Capacity (vph) 178 920 486 643 1329 56 784 715 251 799 725
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.50 0.39 0.17 0.98 0.93 0.45 0.64 0.24 0.17 0.97 0.13

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Signalized Intersection Capacity Analysis AM Peak Hour
137: RR 23 (LAKE RIDGE RD)/RR 23 ( LAKE RIDGE RD) & HIGHWAY 2Pickering Ajax - 2019 Existing AM

Synchro 9 12-18-2020
IBI Group Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 82 330 76 580 1010 123 23 460 159 40 714 86
Future Volume (vph) 82 330 76 580 1010 123 23 460 159 40 714 86
Ideal Flow (vphpl) 1900 1900 1900 2000 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 6.8 6.8 0.0 6.8 7.9 7.9 7.9 7.9 7.9 7.9
Lane Util. Factor 1.00 0.95 1.00 1.00 *1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 1.00 1.00 0.98 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1716 3368 1515 1877 3632 1580 1807 1522 1782 1842 1551
Flt Permitted 0.12 1.00 1.00 0.49 1.00 0.08 1.00 1.00 0.31 1.00 1.00
Satd. Flow (perm) 220 3368 1515 960 3632 129 1807 1522 579 1842 1551
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 89 359 83 630 1098 134 25 500 173 43 776 93
RTOR Reduction (vph) 0 0 60 0 8 0 0 0 55 0 0 52
Lane Group Flow (vph) 89 359 23 630 1224 0 25 500 118 43 776 41
Confl. Peds. (#/hr) 1 1 4 4
Heavy Vehicles (%) 4% 6% 3% 0% 2% 0% 13% 4% 3% 0% 2% 3%
Turn Type pm+pt NA Perm pm+pt NA Perm NA Perm Perm NA Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 2 6 8 8 4 4
Actuated Green, G (s) 39.9 32.8 32.8 53.7 43.6 51.6 51.6 51.6 51.6 51.6 51.6
Effective Green, g (s) 39.9 32.8 32.8 56.7 43.6 51.6 51.6 51.6 51.6 51.6 51.6
Actuated g/C Ratio 0.33 0.27 0.27 0.47 0.36 0.43 0.43 0.43 0.43 0.43 0.43
Clearance Time (s) 3.0 6.8 6.8 3.0 6.8 7.9 7.9 7.9 7.9 7.9 7.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 161 920 414 613 1319 55 777 654 248 792 666
v/s Ratio Prot 0.03 0.11 c0.18 c0.34 0.28 c0.42
v/s Ratio Perm 0.15 0.01 0.31 0.19 0.08 0.07 0.03
v/c Ratio 0.55 0.39 0.05 1.03 0.93 0.45 0.64 0.18 0.17 0.98 0.06
Uniform Delay, d1 30.5 35.5 32.2 27.8 36.7 24.2 27.0 21.1 21.1 33.7 20.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.1 1.2 0.3 43.6 12.6 5.9 1.8 0.1 0.3 26.7 0.0
Delay (s) 34.6 36.7 32.4 71.4 49.3 30.1 28.8 21.3 21.4 60.4 20.1
Level of Service C D C E D C C C C E C
Approach Delay (s) 35.7 56.8 27.0 54.4
Approach LOS D E C D

Intersection Summary
HCM 2000 Control Delay 48.2 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.00
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.7
Intersection Capacity Utilization 100.4% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 80 400 138 418 715 63 125 417 157 173 922 249
Future Volume (vph) 80 400 138 418 715 63 125 417 157 173 922 249
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 165.0 140.0 135.0 155.0 105.0 75.0 60.0 60.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Ped Bike Factor 0.99 0.96 0.99 0.96 1.00 0.96 0.98 0.97
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1738 3444 1570 1825 3476 1555 1772 3579 1585 1807 3579 1570
Flt Permitted 0.284 0.383 0.124 0.436
Satd. Flow (perm) 515 3444 1509 726 3476 1491 230 3579 1518 816 3579 1520
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 150 107 171 241
Link Speed (k/h) 60 60 50 50
Link Distance (m) 202.3 200.2 295.0 343.7
Travel Time (s) 12.1 12.0 21.2 24.7
Confl. Peds. (#/hr) 23 21 21 23 22 33 33 22
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 5% 6% 4% 0% 5% 5% 3% 2% 3% 1% 2% 4%
Adj. Flow (vph) 87 435 150 454 777 68 136 453 171 188 1002 271
Shared Lane Traffic (%)
Lane Group Flow (vph) 87 435 150 454 777 68 136 453 171 188 1002 271
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Minimum Split (s) 8.0 29.1 29.1 8.0 29.1 29.1 8.0 38.8 38.8 8.0 38.8 38.8
Total Split (s) 10.0 32.0 32.0 18.0 40.0 40.0 11.0 39.0 39.0 11.0 39.0 39.0
Total Split (%) 10.0% 32.0% 32.0% 18.0% 40.0% 40.0% 11.0% 39.0% 39.0% 11.0% 39.0% 39.0%
Maximum Green (s) 7.0 25.9 25.9 15.0 33.9 33.9 8.0 32.2 32.2 8.0 32.2 32.2
Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.3 4.3 3.0 4.3 4.3
All-Red Time (s) 0.0 1.9 1.9 0.0 1.9 1.9 0.0 2.5 2.5 0.0 2.5 2.5
Lost Time Adjust (s) 0.0 0.0 0.0 -1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.1 6.1 2.0 6.1 6.1 3.0 6.8 6.8 3.0 6.8 6.8
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 16.0 16.0 16.0 16.0 25.0 25.0 25.0 25.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 36.0 25.9 25.9 48.0 33.9 33.9 44.0 32.2 32.2 44.0 32.2 32.2
Actuated g/C Ratio 0.36 0.26 0.26 0.48 0.34 0.34 0.44 0.32 0.32 0.44 0.32 0.32
v/c Ratio 0.32 0.49 0.30 0.87 0.66 0.12 0.61 0.39 0.28 0.43 0.87 0.42
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Control Delay 19.3 34.5 9.1 44.3 38.8 5.0 28.1 27.6 5.2 19.3 41.6 7.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 19.3 34.5 9.1 44.3 38.8 5.0 28.1 27.6 5.2 19.3 41.6 7.0
LOS B C A D D A C C A B D A
Approach Delay 26.9 39.0 22.6 32.3
Approach LOS C D C C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 85
Control Type: Pretimed
Maximum v/c Ratio: 0.87
Intersection Signal Delay: 31.7 Intersection LOS: C
Intersection Capacity Utilization 96.0% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     205: HARWOOD AV & HIGHWAY 2
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 87 435 150 454 777 68 136 453 171 188 1002 271
v/c Ratio 0.32 0.49 0.30 0.87 0.66 0.12 0.61 0.39 0.28 0.43 0.87 0.42
Control Delay 19.3 34.5 9.1 44.3 38.8 5.0 28.1 27.6 5.2 19.3 41.6 7.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 19.3 34.5 9.1 44.3 38.8 5.0 28.1 27.6 5.2 19.3 41.6 7.0
Queue Length 50th (m) 8.4 32.1 0.0 61.2 71.6 1.5 14.6 35.6 0.0 20.8 95.5 4.0
Queue Length 95th (m) 19.1 54.2 18.4 #105.2 92.2 4.9 #27.2 49.2 13.8 34.4 #129.5 22.1
Internal Link Dist (m) 178.3 176.2 271.0 319.7
Turn Bay Length (m) 165.0 140.0 135.0 155.0 105.0 75.0 60.0 60.0
Base Capacity (vph) 271 891 501 524 1178 576 224 1152 604 438 1152 652
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.32 0.49 0.30 0.87 0.66 0.12 0.61 0.39 0.28 0.43 0.87 0.42

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 80 400 138 418 715 63 125 417 157 173 922 249
Future Volume (vph) 80 400 138 418 715 63 125 417 157 173 922 249
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 6.1 6.1 2.0 6.1 6.1 3.0 6.8 6.8 3.0 6.8 6.8
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 0.96 1.00 1.00 0.96 1.00 1.00 0.96 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1734 3444 1509 1817 3476 1491 1771 3579 1518 1796 3579 1520
Flt Permitted 0.28 1.00 1.00 0.38 1.00 1.00 0.12 1.00 1.00 0.44 1.00 1.00
Satd. Flow (perm) 518 3444 1509 733 3476 1491 232 3579 1518 825 3579 1520
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 87 435 150 454 777 68 136 453 171 188 1002 271
RTOR Reduction (vph) 0 0 111 0 0 45 0 0 116 0 0 163
Lane Group Flow (vph) 87 435 39 454 777 23 136 453 55 188 1002 108
Confl. Peds. (#/hr) 23 21 21 23 22 33 33 22
Heavy Vehicles (%) 5% 6% 4% 0% 5% 5% 3% 2% 3% 1% 2% 4%
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Actuated Green, G (s) 32.9 25.9 25.9 43.9 33.9 33.9 40.2 32.2 32.2 40.2 32.2 32.2
Effective Green, g (s) 32.9 25.9 25.9 44.9 33.9 33.9 40.2 32.2 32.2 40.2 32.2 32.2
Actuated g/C Ratio 0.33 0.26 0.26 0.45 0.34 0.34 0.40 0.32 0.32 0.40 0.32 0.32
Clearance Time (s) 3.0 6.1 6.1 3.0 6.1 6.1 3.0 6.8 6.8 3.0 6.8 6.8
Lane Grp Cap (vph) 255 891 390 502 1178 505 216 1152 488 409 1152 489
v/s Ratio Prot 0.02 0.13 c0.14 c0.22 c0.05 0.13 0.04 c0.28
v/s Ratio Perm 0.09 0.03 0.26 0.02 0.20 0.04 0.15 0.07
v/c Ratio 0.34 0.49 0.10 0.90 0.66 0.05 0.63 0.39 0.11 0.46 0.87 0.22
Uniform Delay, d1 23.9 31.4 28.2 21.7 28.1 22.2 22.2 26.3 23.9 20.1 31.9 24.7
Progression Factor 1.03 1.03 1.48 1.42 1.27 2.95 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.6 1.9 0.5 21.0 2.7 0.2 13.1 1.0 0.5 3.7 9.0 1.0
Delay (s) 28.1 34.2 42.2 51.9 38.4 65.7 35.3 27.3 24.3 23.7 41.0 25.8
Level of Service C C D D D E D C C C D C
Approach Delay (s) 35.2 44.5 28.1 35.9
Approach LOS D D C D

Intersection Summary
HCM 2000 Control Delay 37.1 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.9
Intersection Capacity Utilization 96.0% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 51 605 77 125 1226 24 91 15 23 45 26 69
Future Volume (vph) 51 605 77 125 1226 24 91 15 23 45 26 69
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 136.0 0.0 70.0 0.0 30.0 0.0 100.0 0.0
Storage Lanes 1 1 1 1 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.97 0.99 0.98 1.00 0.99 1.00 0.99
Frt 0.850 0.850 0.909 0.891
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1789 3444 1617 1789 3544 1570 1807 1641 0 1738 1660 0
Flt Permitted 0.155 0.402 0.690 0.730
Satd. Flow (perm) 292 3444 1564 753 3544 1535 1311 1641 0 1333 1660 0
Right Turn on Red No No Yes Yes
Satd. Flow (RTOR) 25 75
Link Speed (k/h) 60 60 50 50
Link Distance (m) 88.9 77.5 172.1 141.6
Travel Time (s) 5.3 4.7 12.4 10.2
Confl. Peds. (#/hr) 1 6 6 1 1 2 2 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 2% 6% 1% 2% 3% 4% 1% 0% 9% 5% 8% 0%
Adj. Flow (vph) 55 658 84 136 1333 26 99 16 25 49 28 75
Shared Lane Traffic (%)
Lane Group Flow (vph) 55 658 84 136 1333 26 99 41 0 49 103 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 1 0 0 1 1 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 24.0 0.0 0.0 15.0 15.0 15.0 15.0
Trailing Detector (m) 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 9.0 1.8 1.8 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 5 2 6 8 4
Permitted Phases 2 2 6 6 8 4
Detector Phase 5 2 2 6 6 6 8 8 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 8.0 29.6 29.6 29.6 29.6 29.6 39.0 39.0 39.0 39.0
Total Split (s) 9.0 61.0 61.0 52.0 52.0 52.0 39.0 39.0 39.0 39.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 9.0% 61.0% 61.0% 52.0% 52.0% 52.0% 39.0% 39.0% 39.0% 39.0%
Maximum Green (s) 6.0 54.4 54.4 45.4 45.4 45.4 32.1 32.1 32.1 32.1
Yellow Time (s) 3.0 4.4 4.4 4.4 4.4 4.4 3.6 3.6 3.6 3.6
All-Red Time (s) 0.0 2.2 2.2 2.2 2.2 2.2 3.3 3.3 3.3 3.3
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.6 6.6 6.6 6.6 6.6 6.9 6.9 6.9 6.9
Lead/Lag Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max C-Max C-Max C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 16.0 16.0 16.0 16.0 16.0 25.0 25.0 25.0 25.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 80.0 77.7 77.7 70.8 70.8 70.8 13.1 13.1 13.1 13.1
Actuated g/C Ratio 0.80 0.78 0.78 0.71 0.71 0.71 0.13 0.13 0.13 0.13
v/c Ratio 0.17 0.25 0.07 0.26 0.53 0.02 0.58 0.17 0.28 0.37
Control Delay 3.6 3.8 2.8 8.2 7.4 7.7 53.4 21.2 41.6 17.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 3.6 3.8 2.8 8.2 7.4 7.7 53.4 21.2 41.6 17.3
LOS A A A A A A D C D B
Approach Delay 3.6 7.5 43.9 25.2
Approach LOS A A D C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 68 (68%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.58
Intersection Signal Delay: 9.3 Intersection LOS: A
Intersection Capacity Utilization 65.3% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     207: PLAZA/COSTCO ENTRANCE & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 55 658 84 136 1333 26 99 41 49 103
v/c Ratio 0.17 0.25 0.07 0.26 0.53 0.02 0.58 0.17 0.28 0.37
Control Delay 3.6 3.8 2.8 8.2 7.4 7.7 53.4 21.2 41.6 17.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 3.6 3.8 2.8 8.2 7.4 7.7 53.4 21.2 41.6 17.3
Queue Length 50th (m) 0.6 13.7 1.0 5.9 32.4 1.0 18.4 2.8 8.7 4.9
Queue Length 95th (m) 6.1 47.2 10.1 m13.6 66.1 m2.7 32.5 11.4 18.3 18.4
Internal Link Dist (m) 64.9 53.5 148.1 117.6
Turn Bay Length (m) 136.0 70.0 30.0 100.0
Base Capacity (vph) 325 2676 1215 533 2509 1086 420 543 427 583
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.17 0.25 0.07 0.26 0.53 0.02 0.24 0.08 0.11 0.18

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 51 605 77 125 1226 24 91 15 23 45 26 69
Future Volume (vph) 51 605 77 125 1226 24 91 15 23 45 26 69
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 6.6 6.6 6.6 6.6 6.6 6.9 6.9 6.9 6.9
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 0.98 1.00 0.99 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.91 1.00 0.89
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1789 3444 1564 1780 3544 1535 1806 1641 1735 1659
Flt Permitted 0.16 1.00 1.00 0.40 1.00 1.00 0.69 1.00 0.73 1.00
Satd. Flow (perm) 293 3444 1564 753 3544 1535 1312 1641 1334 1659
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 55 658 84 136 1333 26 99 16 25 49 28 75
RTOR Reduction (vph) 0 0 0 0 0 0 0 22 0 0 66 0
Lane Group Flow (vph) 55 658 84 136 1333 26 99 19 0 49 37 0
Confl. Peds. (#/hr) 1 6 6 1 1 2 2 1
Heavy Vehicles (%) 2% 6% 1% 2% 3% 4% 1% 0% 9% 5% 8% 0%
Turn Type pm+pt NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 5 2 6 8 4
Permitted Phases 2 2 6 6 8 4
Actuated Green, G (s) 75.0 75.0 75.0 67.5 67.5 67.5 11.5 11.5 11.5 11.5
Effective Green, g (s) 75.0 75.0 75.0 67.5 67.5 67.5 11.5 11.5 11.5 11.5
Actuated g/C Ratio 0.75 0.75 0.75 0.68 0.68 0.68 0.12 0.12 0.12 0.12
Clearance Time (s) 3.0 6.6 6.6 6.6 6.6 6.6 6.9 6.9 6.9 6.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 287 2583 1173 508 2392 1036 150 188 153 190
v/s Ratio Prot 0.01 c0.19 c0.38 0.01 0.02
v/s Ratio Perm 0.14 0.05 0.18 0.02 c0.08 0.04
v/c Ratio 0.19 0.25 0.07 0.27 0.56 0.03 0.66 0.10 0.32 0.19
Uniform Delay, d1 4.9 3.9 3.3 6.4 8.5 5.4 42.4 39.6 40.7 40.0
Progression Factor 0.71 0.80 0.60 0.84 0.70 0.99 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.2 0.1 0.9 0.7 0.0 10.4 0.2 1.2 0.5
Delay (s) 3.8 3.3 2.1 6.3 6.6 5.3 52.8 39.9 41.9 40.5
Level of Service A A A A A A D D D D
Approach Delay (s) 3.2 6.5 49.0 41.0
Approach LOS A A D D

Intersection Summary
HCM 2000 Control Delay 9.8 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.5
Intersection Capacity Utilization 65.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 103 480 34 23 1155 95 25 6 1 65 8 169
Future Volume (vph) 103 480 34 23 1155 95 25 6 1 65 8 169
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 70.0 0.0 70.0 55.0 15.0 0.0 45.0 0.0
Storage Lanes 1 1 1 1 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.98 1.00 0.97 1.00 1.00 0.99 0.99
Frt 0.850 0.850 0.981 0.857
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1722 3510 1585 1825 3579 1617 1755 1880 0 1772 1563 0
Flt Permitted 0.172 0.459 0.397 0.752
Satd. Flow (perm) 312 3510 1551 881 3579 1562 732 1880 0 1391 1563 0
Right Turn on Red No Yes Yes Yes
Satd. Flow (RTOR) 90 1 148
Link Speed (k/h) 60 70 48 48
Link Distance (m) 96.0 102.3 170.5 140.1
Travel Time (s) 5.8 5.3 12.8 10.5
Confl. Peds. (#/hr) 7 1 1 7 3 8 8 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 6% 4% 3% 0% 2% 1% 4% 0% 0% 3% 0% 4%
Adj. Flow (vph) 112 522 37 25 1255 103 27 7 1 71 9 184
Shared Lane Traffic (%)
Lane Group Flow (vph) 112 522 37 25 1255 103 27 8 0 71 193 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 2 1 0 0 1 1 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 15.2 23.0 0.0 0.0 9.0 9.0 9.0 15.0
Trailing Detector (m) 15.0 0.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 9.0 1.8 1.8 9.0 9.0 9.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 13.4
Detector 2 Size(m) 1.8
Detector 2 Type Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0
Turn Type pm+pt NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 5 2 6 8 4
Permitted Phases 2 2 6 6 8 4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector Phase 5 2 2 6 6 6 8 8 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 8.0 31.6 31.6 31.6 31.6 31.6 35.5 35.5 35.5 35.5
Total Split (s) 9.0 64.0 64.0 55.0 55.0 55.0 36.0 36.0 36.0 36.0
Total Split (%) 9.0% 64.0% 64.0% 55.0% 55.0% 55.0% 36.0% 36.0% 36.0% 36.0%
Maximum Green (s) 6.0 57.4 57.4 48.4 48.4 48.4 29.5 29.5 29.5 29.5
Yellow Time (s) 3.0 4.3 4.3 4.3 4.3 4.3 3.3 3.3 3.3 3.3
All-Red Time (s) 0.0 2.3 2.3 2.3 2.3 2.3 3.2 3.2 3.2 3.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.6 6.6 6.6 6.6 6.6 6.5 6.5 6.5 6.5
Lead/Lag Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max C-Max C-Max C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 18.0 18.0 18.0 18.0 18.0 22.0 22.0 22.0 22.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 79.4 75.8 75.8 66.7 66.7 66.7 11.1 11.1 11.1 11.1
Actuated g/C Ratio 0.79 0.76 0.76 0.67 0.67 0.67 0.11 0.11 0.11 0.11
v/c Ratio 0.34 0.20 0.03 0.04 0.53 0.10 0.33 0.04 0.46 0.63
Control Delay 13.4 9.4 9.2 7.3 10.1 2.4 51.0 35.6 50.4 21.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 13.4 9.4 9.2 7.3 10.1 2.4 51.0 35.6 50.4 21.6
LOS B A A A B A D D D C
Approach Delay 10.1 9.5 47.4 29.4
Approach LOS B A D C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 56 (56%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.63
Intersection Signal Delay: 12.5 Intersection LOS: B
Intersection Capacity Utilization 75.5% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     209: WHITETAIL CENTRE/FIRST PROFESSIONAL & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 112 522 37 25 1255 103 27 8 71 193
v/c Ratio 0.34 0.20 0.03 0.04 0.53 0.10 0.33 0.04 0.46 0.63
Control Delay 13.4 9.4 9.2 7.3 10.1 2.4 51.0 35.6 50.4 21.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 13.4 9.4 9.2 7.3 10.1 2.4 51.0 35.6 50.4 21.6
Queue Length 50th (m) 10.6 23.9 3.1 1.4 56.9 0.7 5.0 1.2 13.2 8.2
Queue Length 95th (m) 24.5 40.3 m8.0 5.2 91.6 7.1 12.7 5.2 25.4 27.9
Internal Link Dist (m) 72.0 78.3 146.5 116.1
Turn Bay Length (m) 70.0 70.0 55.0 15.0 45.0
Base Capacity (vph) 339 2660 1175 587 2385 1071 215 555 410 565
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.33 0.20 0.03 0.04 0.53 0.10 0.13 0.01 0.17 0.34

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 103 480 34 23 1155 95 25 6 1 65 8 169
Future Volume (vph) 103 480 34 23 1155 95 25 6 1 65 8 169
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 6.6 6.6 6.6 6.6 6.6 6.5 6.5 6.5 6.5
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.97 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.98 1.00 0.86
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1721 3510 1551 1823 3579 1562 1751 1880 1757 1563
Flt Permitted 0.17 1.00 1.00 0.46 1.00 1.00 0.40 1.00 0.75 1.00
Satd. Flow (perm) 312 3510 1551 880 3579 1562 731 1880 1392 1563
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 112 522 37 25 1255 103 27 7 1 71 9 184
RTOR Reduction (vph) 0 0 0 0 0 30 0 1 0 0 132 0
Lane Group Flow (vph) 112 522 37 25 1255 73 27 7 0 71 61 0
Confl. Peds. (#/hr) 7 1 1 7 3 8 8 3
Heavy Vehicles (%) 6% 4% 3% 0% 2% 1% 4% 0% 0% 3% 0% 4%
Turn Type pm+pt NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 5 2 6 8 4
Permitted Phases 2 2 6 6 8 4
Actuated Green, G (s) 75.8 75.8 75.8 66.7 66.7 66.7 11.1 11.1 11.1 11.1
Effective Green, g (s) 75.8 75.8 75.8 66.7 66.7 66.7 11.1 11.1 11.1 11.1
Actuated g/C Ratio 0.76 0.76 0.76 0.67 0.67 0.67 0.11 0.11 0.11 0.11
Clearance Time (s) 3.0 6.6 6.6 6.6 6.6 6.6 6.5 6.5 6.5 6.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 322 2660 1175 586 2387 1041 81 208 154 173
v/s Ratio Prot c0.02 0.15 c0.35 0.00 0.04
v/s Ratio Perm 0.24 0.02 0.03 0.05 0.04 c0.05
v/c Ratio 0.35 0.20 0.03 0.04 0.53 0.07 0.33 0.03 0.46 0.36
Uniform Delay, d1 4.8 3.4 3.0 5.7 8.5 5.8 41.0 39.7 41.6 41.1
Progression Factor 4.02 2.48 2.50 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 0.2 0.0 0.1 0.8 0.1 2.4 0.1 2.2 1.3
Delay (s) 20.1 8.7 7.6 5.8 9.4 5.9 43.5 39.7 43.8 42.4
Level of Service C A A A A A D D D D
Approach Delay (s) 10.5 9.1 42.6 42.8
Approach LOS B A D D

Intersection Summary
HCM 2000 Control Delay 13.8 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.50
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.1
Intersection Capacity Utilization 75.5% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 109 480 188 322 795 103 108 491 91 89 1330 173
Future Volume (vph) 109 480 188 322 795 103 108 491 91 89 1330 173
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 150.0 85.0 103.0 89.0 150.0 131.0 95.0 83.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.91 1.00 1.00 0.91 1.00
Ped Bike Factor 1.00 0.96 0.99 0.97 1.00 0.96 0.99 0.97
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1722 3476 1570 1789 3544 1585 1690 5043 1601 1789 5193 1601
Flt Permitted 0.154 0.374 0.101 0.422
Satd. Flow (perm) 278 3476 1511 696 3544 1543 179 5043 1542 785 5193 1557
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 180 112 99 188
Link Speed (k/h) 60 60 60 60
Link Distance (m) 314.8 255.3 409.2 152.3
Travel Time (s) 18.9 15.3 24.6 9.1
Confl. Peds. (#/hr) 15 26 26 15 15 24 24 15
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 6% 5% 4% 2% 3% 3% 8% 4% 2% 2% 1% 2%
Adj. Flow (vph) 118 522 204 350 864 112 117 534 99 97 1446 188
Shared Lane Traffic (%)
Lane Group Flow (vph) 118 522 204 350 864 112 117 534 99 97 1446 188
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Minimum Split (s) 8.0 41.0 41.0 8.0 41.0 41.0 8.0 38.0 38.0 8.0 38.0 38.0
Total Split (s) 11.0 41.8 41.8 11.0 41.8 41.8 11.0 46.2 46.2 11.0 46.2 46.2
Total Split (%) 10.0% 38.0% 38.0% 10.0% 38.0% 38.0% 10.0% 42.0% 42.0% 10.0% 42.0% 42.0%
Maximum Green (s) 8.0 34.9 34.9 8.0 34.9 34.9 8.0 39.5 39.5 8.0 39.5 39.5
Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.2 4.2
All-Red Time (s) 0.0 2.7 2.7 0.0 2.7 2.7 0.0 2.5 2.5 0.0 2.5 2.5
Lost Time Adjust (s) 0.0 0.0 0.0 -1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.9 6.9 2.0 6.9 6.9 3.0 6.7 6.7 3.0 6.7 6.7
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 26.0 26.0 26.0 26.0 24.0 24.0 24.0 24.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 46.8 34.9 34.9 48.8 34.9 34.9 51.2 39.5 39.5 51.2 39.5 39.5
Actuated g/C Ratio 0.43 0.32 0.32 0.44 0.32 0.32 0.47 0.36 0.36 0.47 0.36 0.36
v/c Ratio 0.53 0.47 0.34 0.88 0.77 0.20 0.61 0.30 0.16 0.22 0.78 0.28
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Control Delay 23.5 26.9 4.7 41.4 33.0 4.3 30.9 25.8 5.5 16.4 34.8 4.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 23.5 26.9 4.7 41.4 33.0 4.3 30.9 25.8 5.5 16.4 34.8 4.6
LOS C C A D C A C C A B C A
Approach Delay 21.1 32.8 23.9 30.5
Approach LOS C C C C

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 1.1 (1%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 95
Control Type: Pretimed
Maximum v/c Ratio: 0.88
Intersection Signal Delay: 28.4 Intersection LOS: C
Intersection Capacity Utilization 95.2% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     280: RR 31 (WESTNEY RD) & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 118 522 204 350 864 112 117 534 99 97 1446 188
v/c Ratio 0.53 0.47 0.34 0.88 0.77 0.20 0.61 0.30 0.16 0.22 0.78 0.28
Control Delay 23.5 26.9 4.7 41.4 33.0 4.3 30.9 25.8 5.5 16.4 34.8 4.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 23.5 26.9 4.7 41.4 33.0 4.3 30.9 25.8 5.5 16.4 34.8 4.6
Queue Length 50th (m) 8.8 49.7 9.6 52.2 92.6 5.2 13.2 29.7 0.0 10.8 100.0 0.0
Queue Length 95th (m) 15.7 66.4 8.9 #82.8 115.5 5.3 #28.7 38.9 10.8 19.9 117.8 14.1
Internal Link Dist (m) 290.8 231.3 385.2 128.3
Turn Bay Length (m) 150.0 85.0 103.0 89.0 150.0 131.0 95.0 83.0
Base Capacity (vph) 223 1102 602 398 1124 566 193 1810 617 438 1864 679
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.53 0.47 0.34 0.88 0.77 0.20 0.61 0.30 0.16 0.22 0.78 0.28

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 109 480 188 322 795 103 108 491 91 89 1330 173
Future Volume (vph) 109 480 188 322 795 103 108 491 91 89 1330 173
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 6.9 6.9 2.0 6.9 6.9 3.0 6.7 6.7 3.0 6.7 6.7
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.91 1.00 1.00 0.91 1.00
Frpb, ped/bikes 1.00 1.00 0.96 1.00 1.00 0.97 1.00 1.00 0.96 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1721 3476 1511 1782 3544 1543 1690 5043 1542 1781 5193 1557
Flt Permitted 0.15 1.00 1.00 0.37 1.00 1.00 0.10 1.00 1.00 0.42 1.00 1.00
Satd. Flow (perm) 279 3476 1511 702 3544 1543 180 5043 1542 791 5193 1557
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 118 522 204 350 864 112 117 534 99 97 1446 188
RTOR Reduction (vph) 0 0 123 0 0 76 0 0 63 0 0 120
Lane Group Flow (vph) 118 522 81 350 864 36 117 534 36 97 1446 68
Confl. Peds. (#/hr) 15 26 26 15 15 24 24 15
Heavy Vehicles (%) 6% 5% 4% 2% 3% 3% 8% 4% 2% 2% 1% 2%
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Actuated Green, G (s) 42.9 34.9 34.9 42.9 34.9 34.9 47.5 39.5 39.5 47.5 39.5 39.5
Effective Green, g (s) 42.9 34.9 34.9 44.9 34.9 34.9 47.5 39.5 39.5 47.5 39.5 39.5
Actuated g/C Ratio 0.39 0.32 0.32 0.41 0.32 0.32 0.43 0.36 0.36 0.43 0.36 0.36
Clearance Time (s) 3.0 6.9 6.9 3.0 6.9 6.9 3.0 6.7 6.7 3.0 6.7 6.7
Lane Grp Cap (vph) 213 1102 479 374 1124 489 187 1810 553 413 1864 559
v/s Ratio Prot 0.04 0.15 c0.08 c0.24 c0.05 0.11 0.02 c0.28
v/s Ratio Perm 0.17 0.05 0.30 0.02 0.22 0.02 0.08 0.04
v/c Ratio 0.55 0.47 0.17 0.94 0.77 0.07 0.63 0.30 0.06 0.23 0.78 0.12
Uniform Delay, d1 23.9 30.2 27.1 28.8 33.9 26.2 22.3 25.3 23.1 18.8 31.3 23.6
Progression Factor 0.85 0.84 0.55 0.78 0.83 0.68 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 9.4 1.4 0.7 30.6 4.6 0.3 14.8 0.4 0.2 1.3 3.2 0.4
Delay (s) 29.7 26.7 15.6 53.0 32.7 18.2 37.1 25.7 23.3 20.1 34.6 24.1
Level of Service C C B D C B D C C C C C
Approach Delay (s) 24.4 36.8 27.2 32.6
Approach LOS C D C C

Intersection Summary
HCM 2000 Control Delay 31.4 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 19.6
Intersection Capacity Utilization 95.2% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 57 666 1225 57 109 112
Future Volume (vph) 57 666 1225 57 109 112
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 55.0 158.0 25.0 0.0
Storage Lanes 1 1 1 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Ped Bike Factor 0.97
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1825 3476 3544 1633 1789 1633
Flt Permitted 0.182 0.950
Satd. Flow (perm) 350 3476 3544 1588 1789 1633
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 62 44
Link Speed (k/h) 60 60 50
Link Distance (m) 255.3 279.4 117.5
Travel Time (s) 15.3 16.8 8.5
Confl. Peds. (#/hr) 3 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 5% 3% 0% 2% 0%
Adj. Flow (vph) 62 724 1332 62 118 122
Shared Lane Traffic (%)
Lane Group Flow (vph) 62 724 1332 62 118 122
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14
Number of Detectors 1 0 0 0 1 1
Detector Template 
Leading Detector (m) 14.0 0.0 0.0 0.0 15.0 15.0
Trailing Detector (m) 5.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 5.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 1.8 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA NA Perm Prot Perm
Protected Phases 2 6 4
Permitted Phases 2 6 4
Detector Phase 2 2 6 6 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 20.0 8.0 8.0
Minimum Split (s) 28.5 28.5 28.5 28.5 38.3 38.3
Total Split (s) 68.2 68.2 68.2 68.2 41.8 41.8
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Lane Group EBL EBT WBT WBR SBL SBR
Total Split (%) 62.0% 62.0% 62.0% 62.0% 38.0% 38.0%
Maximum Green (s) 61.7 61.7 61.7 61.7 35.5 35.5
Yellow Time (s) 4.3 4.3 4.3 4.3 3.3 3.3
All-Red Time (s) 2.2 2.2 2.2 2.2 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.5 6.5 6.5 6.5 6.3 6.3
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 15.0 15.0 15.0 15.0 25.0 25.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 84.5 84.5 84.5 84.5 12.7 12.7
Actuated g/C Ratio 0.77 0.77 0.77 0.77 0.12 0.12
v/c Ratio 0.23 0.27 0.49 0.05 0.57 0.54
Control Delay 5.7 2.9 3.1 0.4 56.3 37.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 5.7 2.9 3.1 0.4 56.3 37.3
LOS A A A A E D
Approach Delay 3.1 2.9 46.7
Approach LOS A A D

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 88 (80%), Referenced to phase 2:EBTL and 6:WBT, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.57
Intersection Signal Delay: 7.3 Intersection LOS: A
Intersection Capacity Utilization 64.7% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     282: HWY 2 (KINGSTON RD) & WESTNEY PLAZA
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Group Flow (vph) 62 724 1332 62 118 122
v/c Ratio 0.23 0.27 0.49 0.05 0.57 0.54
Control Delay 5.7 2.9 3.1 0.4 56.3 37.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 5.7 2.9 3.1 0.4 56.3 37.3
Queue Length 50th (m) 2.5 15.3 30.2 0.2 24.4 15.8
Queue Length 95th (m) 7.4 18.6 32.0 m0.8 40.6 32.5
Internal Link Dist (m) 231.3 255.4 93.5
Turn Bay Length (m) 55.0 158.0 25.0
Base Capacity (vph) 268 2670 2722 1234 577 556
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.23 0.27 0.49 0.05 0.20 0.22

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 57 666 1225 57 109 112
Future Volume (vph) 57 666 1225 57 109 112
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.5 6.5 6.5 6.5 6.3 6.3
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.97 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1823 3476 3544 1588 1789 1633
Flt Permitted 0.18 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 349 3476 3544 1588 1789 1633
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 62 724 1332 62 118 122
RTOR Reduction (vph) 0 0 0 14 0 39
Lane Group Flow (vph) 62 724 1332 48 118 83
Confl. Peds. (#/hr) 3 3
Heavy Vehicles (%) 0% 5% 3% 0% 2% 0%
Turn Type Perm NA NA Perm Prot Perm
Protected Phases 2 6 4
Permitted Phases 2 6 4
Actuated Green, G (s) 84.5 84.5 84.5 84.5 12.7 12.7
Effective Green, g (s) 84.5 84.5 84.5 84.5 12.7 12.7
Actuated g/C Ratio 0.77 0.77 0.77 0.77 0.12 0.12
Clearance Time (s) 6.5 6.5 6.5 6.5 6.3 6.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 268 2670 2722 1219 206 188
v/s Ratio Prot 0.21 c0.38 c0.07
v/s Ratio Perm 0.18 0.03 0.05
v/c Ratio 0.23 0.27 0.49 0.04 0.57 0.44
Uniform Delay, d1 3.6 3.7 4.7 3.0 46.1 45.3
Progression Factor 0.79 0.66 0.49 0.31 1.00 1.00
Incremental Delay, d2 1.9 0.2 0.5 0.1 3.8 1.7
Delay (s) 4.8 2.7 2.8 1.0 49.9 47.0
Level of Service A A A A D D
Approach Delay (s) 2.9 2.8 48.4
Approach LOS A A D

Intersection Summary
HCM 2000 Control Delay 7.3 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.50
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 12.8
Intersection Capacity Utilization 64.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 52 625 43 118 1111 12 93 37 101 15 102 206
Future Volume (vph) 52 625 43 118 1111 12 93 37 101 15 102 206
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 71.0 75.0 50.0 95.0 27.0 0.0 25.0 0.0
Storage Lanes 1 1 1 1 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.97 1.00 0.94 1.00 0.98 0.99 0.99
Frt 0.850 0.850 0.890 0.900
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1789 3444 1498 1722 3476 1541 1772 1558 0 1825 1681 0
Flt Permitted 0.189 0.380 0.279 0.630
Satd. Flow (perm) 355 3444 1448 685 3476 1452 519 1558 0 1201 1681 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 47 37 110 60
Link Speed (k/h) 60 60 50 50
Link Distance (m) 279.4 410.0 285.6 238.3
Travel Time (s) 16.8 24.6 20.6 17.2
Confl. Peds. (#/hr) 14 5 5 14 5 8 8 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 2% 6% 9% 6% 5% 6% 3% 8% 8% 0% 3% 1%
Adj. Flow (vph) 57 679 47 128 1208 13 101 40 110 16 111 224
Shared Lane Traffic (%)
Lane Group Flow (vph) 57 679 47 128 1208 13 101 150 0 16 335 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 0 0 0 0 0 0 1 1 1 1
Detector Template 
Leading Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 15.0 15.0 15.0 15.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 1.8 1.8 1.8 1.8 1.8 1.8 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 2 6 6 8 4
Detector Phase 2 2 2 6 6 6 8 8 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 28.0 28.0 28.0 28.0 28.0 28.0 35.0 35.0 35.0 35.0
Total Split (s) 69.3 69.3 69.3 69.3 69.3 69.3 40.7 40.7 40.7 40.7
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 63.0% 63.0% 63.0% 63.0% 63.0% 63.0% 37.0% 37.0% 37.0% 37.0%
Maximum Green (s) 62.6 62.6 62.6 62.6 62.6 62.6 34.0 34.0 34.0 34.0
Yellow Time (s) 4.7 4.7 4.7 4.7 4.7 4.7 3.9 3.9 3.9 3.9
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.8 2.8 2.8 2.8
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 -2.0 0.0 0.0 0.0
Total Lost Time (s) 6.7 6.7 6.7 6.7 6.7 6.7 4.7 6.7 6.7 6.7
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max C-Max C-Max None None None None
Walk Time (s) 15.0 15.0 15.0 15.0 15.0 15.0 20.0 20.0 20.0 20.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 8.0 8.0 8.0 8.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 72.7 72.7 72.7 72.7 72.7 72.7 25.9 23.9 23.9 23.9
Actuated g/C Ratio 0.66 0.66 0.66 0.66 0.66 0.66 0.24 0.22 0.22 0.22
v/c Ratio 0.24 0.30 0.05 0.28 0.53 0.01 0.83 0.35 0.06 0.81
Control Delay 21.7 16.8 9.9 11.4 11.7 0.2 84.8 12.8 31.1 48.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 21.7 16.8 9.9 11.4 11.7 0.2 84.8 12.8 31.1 48.5
LOS C B A B B A F B C D
Approach Delay 16.8 11.5 41.8 47.7
Approach LOS B B D D

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 70.4 (64%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.83
Intersection Signal Delay: 20.5 Intersection LOS: C
Intersection Capacity Utilization 93.8% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     283: RITCHIE AVE/CHAPMAN DR & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 57 679 47 128 1208 13 101 150 16 335
v/c Ratio 0.24 0.30 0.05 0.28 0.53 0.01 0.83 0.35 0.06 0.81
Control Delay 21.7 16.8 9.9 11.4 11.7 0.2 84.8 12.8 31.1 48.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 21.7 16.8 9.9 11.4 11.7 0.2 84.8 12.8 31.1 48.5
Queue Length 50th (m) 8.2 58.7 2.6 10.5 64.6 0.0 20.7 6.9 2.8 57.0
Queue Length 95th (m) 24.3 71.4 10.5 25.8 102.0 0.4 #42.3 21.3 7.7 80.9
Internal Link Dist (m) 255.4 386.0 261.6 214.3
Turn Bay Length (m) 71.0 75.0 50.0 95.0 27.0 25.0
Base Capacity (vph) 234 2276 972 452 2297 972 169 557 371 561
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.24 0.30 0.05 0.28 0.53 0.01 0.60 0.27 0.04 0.60

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Signalized Intersection Capacity Analysis AM Peak Hour
283: RITCHIE AVE/CHAPMAN DR & HWY 2 (KINGSTON RD) Pickering Ajax - 2019 Existing AM

Synchro 9 12-18-2020
IBI Group Page 28

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 52 625 43 118 1111 12 93 37 101 15 102 206
Future Volume (vph) 52 625 43 118 1111 12 93 37 101 15 102 206
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.7 6.7 6.7 6.7 6.7 6.7 4.7 6.7 6.7 6.7
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 0.94 1.00 0.98 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 1.00 1.00 0.99 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.89 1.00 0.90
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1781 3444 1448 1713 3476 1452 1767 1558 1811 1680
Flt Permitted 0.19 1.00 1.00 0.38 1.00 1.00 0.28 1.00 0.63 1.00
Satd. Flow (perm) 354 3444 1448 685 3476 1452 518 1558 1202 1680
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 57 679 47 128 1208 13 101 40 110 16 111 224
RTOR Reduction (vph) 0 0 16 0 0 4 0 86 0 0 47 0
Lane Group Flow (vph) 57 679 31 128 1208 9 101 64 0 16 288 0
Confl. Peds. (#/hr) 14 5 5 14 5 8 8 5
Heavy Vehicles (%) 2% 6% 9% 6% 5% 6% 3% 8% 8% 0% 3% 1%
Turn Type Perm NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 2 6 6 8 4
Actuated Green, G (s) 72.7 72.7 72.7 72.7 72.7 72.7 23.9 23.9 23.9 23.9
Effective Green, g (s) 72.7 72.7 72.7 72.7 72.7 72.7 25.9 23.9 23.9 23.9
Actuated g/C Ratio 0.66 0.66 0.66 0.66 0.66 0.66 0.24 0.22 0.22 0.22
Clearance Time (s) 6.7 6.7 6.7 6.7 6.7 6.7 6.7 6.7 6.7 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 233 2276 956 452 2297 959 121 338 261 365
v/s Ratio Prot 0.20 c0.35 0.04 0.17
v/s Ratio Perm 0.16 0.02 0.19 0.01 c0.19 0.01
v/c Ratio 0.24 0.30 0.03 0.28 0.53 0.01 0.83 0.19 0.06 0.79
Uniform Delay, d1 7.5 7.9 6.5 7.8 9.7 6.4 40.0 35.1 34.2 40.7
Progression Factor 1.83 1.88 3.50 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.4 0.3 0.1 1.6 0.9 0.0 36.6 0.3 0.1 10.8
Delay (s) 16.2 15.1 22.7 9.3 10.6 6.4 76.7 35.4 34.3 51.5
Level of Service B B C A B A E D C D
Approach Delay (s) 15.7 10.4 52.0 50.7
Approach LOS B B D D

Intersection Summary
HCM 2000 Control Delay 20.9 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 13.4
Intersection Capacity Utilization 93.8% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 29 711 11 8 1240 14 10 0 5 4 0 36
Future Volume (vph) 29 711 11 8 1240 14 10 0 5 4 0 36
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 65.0 100.0 35.0 110.0 15.0 0.0 95.0 0.0
Storage Lanes 1 1 1 1 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.97 1.00 0.97 1.00 0.99 1.00 0.99
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1825 3510 1633 1825 3544 1633 1825 1609 0 1825 1519 0
Flt Permitted 0.188 0.359 0.800 0.800
Satd. Flow (perm) 361 3510 1585 688 3544 1588 1534 1609 0 1533 1519 0
Right Turn on Red No No Yes Yes
Satd. Flow (RTOR) 159 39
Link Speed (k/h) 60 60 50 50
Link Distance (m) 103.8 78.1 173.0 140.7
Travel Time (s) 6.2 4.7 12.5 10.1
Confl. Peds. (#/hr) 4 5 5 4 2 3 3 2
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 4% 0% 0% 3% 0% 0% 0% 0% 0% 0% 6%
Adj. Flow (vph) 32 773 12 9 1348 15 11 0 5 4 0 39
Shared Lane Traffic (%)
Lane Group Flow (vph) 32 773 12 9 1348 15 11 5 0 4 39 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 1 0 0 1 1 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 24.0 0.0 0.0 9.0 9.0 13.0 13.0
Trailing Detector (m) 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 -2.0 -2.0
Detector 1 Position(m) 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 -2.0 -2.0
Detector 1 Size(m) 9.0 1.8 1.8 9.0 1.8 1.8 9.0 9.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 2 6 6 8 4
Detector Phase 2 2 2 6 6 6 8 8 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 32.6 32.6 32.6 32.6 32.6 32.6 39.9 39.9 39.9 39.9
Total Split (s) 60.0 60.0 60.0 60.0 60.0 60.0 40.0 40.0 40.0 40.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 60.0% 60.0% 60.0% 60.0% 60.0% 60.0% 40.0% 40.0% 40.0% 40.0%
Maximum Green (s) 53.4 53.4 53.4 53.4 53.4 53.4 32.9 32.9 32.9 32.9
Yellow Time (s) 4.4 4.4 4.4 4.4 4.4 4.4 3.6 3.6 3.6 3.6
All-Red Time (s) 2.2 2.2 2.2 2.2 2.2 2.2 3.5 3.5 3.5 3.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.6 6.6 6.6 6.6 6.6 6.6 7.1 7.1 7.1 7.1
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max C-Max C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 19.0 19.0 19.0 19.0 19.0 19.0 25.0 25.0 25.0 25.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 86.8 86.8 86.8 86.8 86.8 86.8 8.2 8.2 8.2 8.2
Actuated g/C Ratio 0.87 0.87 0.87 0.87 0.87 0.87 0.08 0.08 0.08 0.08
v/c Ratio 0.10 0.25 0.01 0.02 0.44 0.01 0.09 0.02 0.03 0.25
Control Delay 4.0 2.9 3.2 0.4 0.9 0.3 44.1 0.2 42.8 17.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 4.0 2.9 3.2 0.4 0.9 0.3 44.1 0.2 42.8 17.9
LOS A A A A A A D A D B
Approach Delay 2.9 0.9 30.4 20.2
Approach LOS A A C C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 95 (95%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.44
Intersection Signal Delay: 2.2 Intersection LOS: A
Intersection Capacity Utilization 63.8% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     289: PLAZA ENT/DURHAM EAST CENTER & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 32 773 12 9 1348 15 11 5 4 39
v/c Ratio 0.10 0.25 0.01 0.02 0.44 0.01 0.09 0.02 0.03 0.25
Control Delay 4.0 2.9 3.2 0.4 0.9 0.3 44.1 0.2 42.8 17.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 4.0 2.9 3.2 0.4 0.9 0.3 44.1 0.2 42.8 17.9
Queue Length 50th (m) 1.4 18.3 0.5 0.0 5.4 0.0 2.0 0.0 0.7 0.0
Queue Length 95th (m) m3.9 28.5 m1.3 m0.0 1.8 m0.1 7.4 0.0 4.0 9.7
Internal Link Dist (m) 79.8 54.1 149.0 116.7
Turn Bay Length (m) 65.0 100.0 35.0 110.0 15.0 95.0
Base Capacity (vph) 313 3047 1376 597 3076 1378 504 636 504 525
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.10 0.25 0.01 0.02 0.44 0.01 0.02 0.01 0.01 0.07

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 29 711 11 8 1240 14 10 0 5 4 0 36
Future Volume (vph) 29 711 11 8 1240 14 10 0 5 4 0 36
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.6 6.6 6.6 6.6 6.6 6.6 7.1 7.1 7.1 7.1
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 0.97 1.00 0.99 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1823 3510 1585 1819 3544 1588 1822 1609 1820 1519
Flt Permitted 0.19 1.00 1.00 0.36 1.00 1.00 0.80 1.00 0.80 1.00
Satd. Flow (perm) 362 3510 1585 687 3544 1588 1534 1609 1533 1519
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 32 773 12 9 1348 15 11 0 5 4 0 39
RTOR Reduction (vph) 0 0 0 0 0 0 0 5 0 0 37 0
Lane Group Flow (vph) 32 773 12 9 1348 15 11 0 0 4 2 0
Confl. Peds. (#/hr) 4 5 5 4 2 3 3 2
Heavy Vehicles (%) 0% 4% 0% 0% 3% 0% 0% 0% 0% 0% 0% 6%
Turn Type Perm NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 2 6 6 8 4
Actuated Green, G (s) 81.3 81.3 81.3 81.3 81.3 81.3 5.0 5.0 5.0 5.0
Effective Green, g (s) 81.3 81.3 81.3 81.3 81.3 81.3 5.0 5.0 5.0 5.0
Actuated g/C Ratio 0.81 0.81 0.81 0.81 0.81 0.81 0.05 0.05 0.05 0.05
Clearance Time (s) 6.6 6.6 6.6 6.6 6.6 6.6 7.1 7.1 7.1 7.1
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 294 2853 1288 558 2881 1291 76 80 76 75
v/s Ratio Prot 0.22 c0.38 0.00 0.00
v/s Ratio Perm 0.09 0.01 0.01 0.01 c0.01 0.00
v/c Ratio 0.11 0.27 0.01 0.02 0.47 0.01 0.14 0.00 0.05 0.03
Uniform Delay, d1 1.9 2.2 1.8 1.8 2.8 1.8 45.5 45.1 45.2 45.2
Progression Factor 1.25 1.22 1.28 0.11 0.19 0.11 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 0.2 0.0 0.0 0.5 0.0 0.9 0.0 0.3 0.1
Delay (s) 3.1 3.0 2.3 0.2 1.0 0.2 46.3 45.1 45.5 45.3
Level of Service A A A A A A D D D D
Approach Delay (s) 2.9 1.0 46.0 45.3
Approach LOS A A D D

Intersection Summary
HCM 2000 Control Delay 2.9 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.45
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 13.7
Intersection Capacity Utilization 63.8% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 75 385 223 434 960 79 160 477 131 47 1124 130
Future Volume (vph) 75 385 223 434 960 79 160 477 131 47 1124 130
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 2000 1900
Storage Length (m) 130.0 145.0 120.0 65.0 155.0 145.0 95.0 70.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 *1.00 1.00
Ped Bike Factor 1.00 0.98 0.99 0.98 1.00 0.98 1.00 0.98
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1668 3368 1536 1750 3500 1597 1733 3433 1536 1716 3878 1536
Flt Permitted 0.176 0.367 0.120 0.384
Satd. Flow (perm) 308 3368 1500 672 3500 1562 219 3433 1506 691 3878 1506
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 166 106 142 133
Link Speed (k/h) 60 60 60 60
Link Distance (m) 181.4 167.4 451.2 143.2
Travel Time (s) 10.9 10.0 27.1 8.6
Confl. Peds. (#/hr) 8 9 9 8 8 8 8 8
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 7% 6% 4% 2% 2% 0% 3% 4% 4% 4% 2% 4%
Adj. Flow (vph) 82 418 242 472 1043 86 174 518 142 51 1222 141
Shared Lane Traffic (%)
Lane Group Flow (vph) 82 418 242 472 1043 86 174 518 142 51 1222 141
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 0.95 1.01
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Minimum Split (s) 8.0 29.2 29.2 8.0 29.2 29.2 8.0 38.7 38.7 8.0 38.7 38.7
Total Split (s) 9.0 30.0 30.0 22.0 43.0 43.0 9.0 39.0 39.0 9.0 39.0 39.0
Total Split (%) 9.0% 30.0% 30.0% 22.0% 43.0% 43.0% 9.0% 39.0% 39.0% 9.0% 39.0% 39.0%
Maximum Green (s) 6.0 23.8 23.8 19.0 36.8 36.8 6.0 32.3 32.3 6.0 32.3 32.3
Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.2 4.2
All-Red Time (s) 0.0 2.0 2.0 0.0 2.0 2.0 0.0 2.5 2.5 0.0 2.5 2.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 -1.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.2 6.2 3.0 6.2 6.2 2.0 6.7 6.7 3.0 6.7 6.7
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 16.0 16.0 16.0 16.0 25.0 25.0 25.0 25.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 33.0 23.8 23.8 49.0 36.8 36.8 44.0 32.3 32.3 42.0 32.3 32.3
Actuated g/C Ratio 0.33 0.24 0.24 0.49 0.37 0.37 0.44 0.32 0.32 0.42 0.32 0.32
v/c Ratio 0.45 0.52 0.50 0.88 0.81 0.13 0.86 0.47 0.24 0.15 0.98 0.24
Control Delay 20.9 32.1 15.9 32.0 27.8 1.8 56.2 28.7 5.4 16.7 54.6 6.2
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 20.9 32.1 15.9 32.0 27.8 1.8 56.2 28.7 5.4 16.7 54.6 6.2
LOS C C B C C A E C A B D A
Approach Delay 25.6 27.7 30.5 48.4
Approach LOS C C C D

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 83 (83%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 85
Control Type: Pretimed
Maximum v/c Ratio: 0.98
Intersection Signal Delay: 34.2 Intersection LOS: C
Intersection Capacity Utilization 99.0% ICU Level of Service F
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     299: RR 41 (SALEM RD) & KINGSTON RD
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 82 418 242 472 1043 86 174 518 142 51 1222 141
v/c Ratio 0.45 0.52 0.50 0.88 0.81 0.13 0.86 0.47 0.24 0.15 0.98 0.24
Control Delay 20.9 32.1 15.9 32.0 27.8 1.8 56.2 28.7 5.4 16.7 54.6 6.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 20.9 32.1 15.9 32.0 27.8 1.8 56.2 28.7 5.4 16.7 54.6 6.2
Queue Length 50th (m) 3.6 37.1 22.4 63.9 95.8 2.6 19.6 41.7 0.0 5.4 116.3 1.1
Queue Length 95th (m) 11.0 53.9 40.6 #95.1 121.8 2.0 #53.6 57.0 12.8 12.1 #158.9 13.8
Internal Link Dist (m) 157.4 143.4 427.2 119.2
Turn Bay Length (m) 130.0 145.0 120.0 65.0 155.0 145.0 95.0 70.0
Base Capacity (vph) 183 801 483 534 1288 641 202 1108 582 351 1252 576
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.45 0.52 0.50 0.88 0.81 0.13 0.86 0.47 0.24 0.15 0.98 0.24

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 75 385 223 434 960 79 160 477 131 47 1124 130
Future Volume (vph) 75 385 223 434 960 79 160 477 131 47 1124 130
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 2000 1900
Total Lost time (s) 3.0 6.2 6.2 3.0 6.2 6.2 2.0 6.7 6.7 3.0 6.7 6.7
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 *1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1668 3368 1500 1747 3500 1562 1733 3433 1506 1714 3878 1506
Flt Permitted 0.18 1.00 1.00 0.37 1.00 1.00 0.12 1.00 1.00 0.38 1.00 1.00
Satd. Flow (perm) 309 3368 1500 675 3500 1562 219 3433 1506 692 3878 1506
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 82 418 242 472 1043 86 174 518 142 51 1222 141
RTOR Reduction (vph) 0 0 126 0 0 54 0 0 96 0 0 90
Lane Group Flow (vph) 82 418 116 472 1043 32 174 518 46 51 1222 51
Confl. Peds. (#/hr) 8 9 9 8 8 8 8 8
Heavy Vehicles (%) 7% 6% 4% 2% 2% 0% 3% 4% 4% 4% 2% 4%
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Actuated Green, G (s) 29.8 23.8 23.8 45.8 36.8 36.8 38.3 32.3 32.3 38.3 32.3 32.3
Effective Green, g (s) 29.8 23.8 23.8 45.8 36.8 36.8 40.3 32.3 32.3 38.3 32.3 32.3
Actuated g/C Ratio 0.30 0.24 0.24 0.46 0.37 0.37 0.40 0.32 0.32 0.38 0.32 0.32
Clearance Time (s) 3.0 6.2 6.2 3.0 6.2 6.2 3.0 6.7 6.7 3.0 6.7 6.7
Lane Grp Cap (vph) 173 801 357 512 1288 574 194 1108 486 326 1252 486
v/s Ratio Prot 0.03 0.12 c0.17 0.30 c0.06 0.15 0.01 c0.32
v/s Ratio Perm 0.11 0.08 c0.25 0.02 0.30 0.03 0.05 0.03
v/c Ratio 0.47 0.52 0.32 0.92 0.81 0.06 0.90 0.47 0.09 0.16 0.98 0.10
Uniform Delay, d1 26.4 33.1 31.5 21.1 28.4 20.4 24.3 27.0 23.6 19.8 33.5 23.7
Progression Factor 0.83 0.89 1.08 0.68 0.79 0.50 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 8.9 2.4 2.4 22.8 5.1 0.2 42.2 1.4 0.4 1.0 20.3 0.4
Delay (s) 30.8 31.8 36.3 37.1 27.5 10.3 66.6 28.4 24.0 20.8 53.8 24.2
Level of Service C C D D C B E C C C D C
Approach Delay (s) 33.1 29.4 35.6 49.6
Approach LOS C C D D

Intersection Summary
HCM 2000 Control Delay 37.4 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.98
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.9
Intersection Capacity Utilization 99.0% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 48 630 1125 68 47 8
Future Volume (vph) 48 630 1125 68 47 8
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 95.0 30.0 15.0 0.0
Storage Lanes 1 1 1 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Ped Bike Factor 0.96 0.98
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1825 3476 3476 1617 1789 1633
Flt Permitted 0.215 0.950
Satd. Flow (perm) 413 3476 3476 1547 1789 1606
Right Turn on Red No Yes
Satd. Flow (RTOR) 9
Link Speed (k/h) 60 60 50
Link Distance (m) 127.0 65.0 101.5
Travel Time (s) 7.6 3.9 7.3
Confl. Peds. (#/hr) 9 9 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 5% 5% 1% 2% 0%
Adj. Flow (vph) 52 685 1223 74 51 9
Shared Lane Traffic (%)
Lane Group Flow (vph) 52 685 1223 74 51 9
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14
Number of Detectors 1 0 0 0 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 0.0 13.0 13.0
Trailing Detector (m) 15.0 0.0 0.0 0.0 -2.0 -2.0
Detector 1 Position(m) 15.0 0.0 0.0 0.0 -2.0 -2.0
Detector 1 Size(m) 9.0 1.8 1.8 1.8 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA NA Perm Prot Perm
Protected Phases 2 6 4
Permitted Phases 2 6 4
Detector Phase 2 2 6 6 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 20.0 8.0 8.0
Minimum Split (s) 28.0 28.0 28.0 28.0 38.0 38.0
Total Split (s) 59.0 59.0 59.0 59.0 41.0 41.0
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Lane Group EBL EBT WBT WBR SBL SBR
Total Split (%) 59.0% 59.0% 59.0% 59.0% 41.0% 41.0%
Maximum Green (s) 52.4 52.4 52.4 52.4 34.3 34.3
Yellow Time (s) 4.5 4.5 4.5 4.5 3.0 3.0
All-Red Time (s) 2.1 2.1 2.1 2.1 3.7 3.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.6 6.6 6.6 6.6 6.7 6.7
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 12.0 12.0 12.0 12.0 24.0 24.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 81.9 81.9 81.9 81.9 9.1 9.1
Actuated g/C Ratio 0.82 0.82 0.82 0.82 0.09 0.09
v/c Ratio 0.15 0.24 0.43 0.06 0.31 0.06
Control Delay 4.4 3.1 1.7 1.1 47.3 22.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 4.4 3.1 1.7 1.1 47.3 22.5
LOS A A A A D C
Approach Delay 3.2 1.7 43.6
Approach LOS A A D

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 29 (29%), Referenced to phase 2:EBTL and 6:WBT, Start of Green
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.43
Intersection Signal Delay: 3.4 Intersection LOS: A
Intersection Capacity Utilization 60.6% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     611: HWY 2 KINGSTON RD & BEST BUY



Queues AM Peak Hour
611: HWY 2 KINGSTON RD & BEST BUY Pickering Ajax - 2019 Existing AM

Synchro 9 12-18-2020
IBI Group Page 39

Lane Group EBL EBT WBT WBR SBL SBR
Lane Group Flow (vph) 52 685 1223 74 51 9
v/c Ratio 0.15 0.24 0.43 0.06 0.31 0.06
Control Delay 4.4 3.1 1.7 1.1 47.3 22.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 4.4 3.1 1.7 1.1 47.3 22.5
Queue Length 50th (m) 2.0 14.9 9.0 0.9 9.5 0.0
Queue Length 95th (m) 6.0 23.5 10.8 m1.7 20.2 4.6
Internal Link Dist (m) 103.0 41.0 77.5
Turn Bay Length (m) 95.0 30.0 15.0
Base Capacity (vph) 338 2845 2845 1266 613 556
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.15 0.24 0.43 0.06 0.08 0.02

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 48 630 1125 68 47 8
Future Volume (vph) 48 630 1125 68 47 8
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.6 6.6 6.6 6.6 6.7 6.7
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.96 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1818 3476 3476 1547 1789 1606
Flt Permitted 0.21 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 411 3476 3476 1547 1789 1606
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 52 685 1223 74 51 9
RTOR Reduction (vph) 0 0 0 0 0 8
Lane Group Flow (vph) 52 685 1223 74 51 1
Confl. Peds. (#/hr) 9 9 5
Heavy Vehicles (%) 0% 5% 5% 1% 2% 0%
Turn Type Perm NA NA Perm Prot Perm
Protected Phases 2 6 4
Permitted Phases 2 6 4
Actuated Green, G (s) 79.2 79.2 79.2 79.2 7.5 7.5
Effective Green, g (s) 79.2 79.2 79.2 79.2 7.5 7.5
Actuated g/C Ratio 0.79 0.79 0.79 0.79 0.08 0.08
Clearance Time (s) 6.6 6.6 6.6 6.6 6.7 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 325 2752 2752 1225 134 120
v/s Ratio Prot 0.20 c0.35 c0.03
v/s Ratio Perm 0.13 0.05 0.00
v/c Ratio 0.16 0.25 0.44 0.06 0.38 0.01
Uniform Delay, d1 2.5 2.7 3.3 2.3 44.0 42.8
Progression Factor 1.00 1.00 0.37 0.35 1.00 1.00
Incremental Delay, d2 1.1 0.2 0.4 0.1 1.8 0.0
Delay (s) 3.5 2.9 1.7 0.9 45.8 42.8
Level of Service A A A A D D
Approach Delay (s) 3.0 1.6 45.4
Approach LOS A A D

Intersection Summary
HCM 2000 Control Delay 3.3 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.44
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 13.3
Intersection Capacity Utilization 60.6% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 48 461 1282 19 25 69
Future Volume (vph) 48 461 1282 19 25 69
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 100.0 59.0 80.0 0.0
Storage Lanes 1 1 1 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Ped Bike Factor 1.00 0.98 0.99
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1659 3510 3579 1633 1825 1585
Flt Permitted 0.177 0.950
Satd. Flow (perm) 309 3510 3579 1593 1825 1562
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 21 52
Link Speed (k/h) 70 70 50
Link Distance (m) 987.2 325.5 139.1
Travel Time (s) 50.8 16.7 10.0
Confl. Peds. (#/hr) 2 2 2
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 10% 4% 2% 0% 0% 3%
Adj. Flow (vph) 52 501 1393 21 27 75
Shared Lane Traffic (%)
Lane Group Flow (vph) 52 501 1393 21 27 75
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14
Number of Detectors 1 0 0 0 2 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 0.0 24.0 14.0
Trailing Detector (m) 15.0 0.0 0.0 0.0 -1.0 -1.0
Detector 1 Position(m) 15.0 0.0 0.0 0.0 -1.0 -1.0
Detector 1 Size(m) 9.0 1.8 1.8 1.8 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 15.0
Detector 2 Size(m) 9.0
Detector 2 Type Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0
Turn Type Perm NA NA Perm Prot Perm
Protected Phases 2 6 4
Permitted Phases 2 6 4
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Lane Group EBL EBT WBT WBR SBL SBR
Detector Phase 2 2 6 6 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 20.0 8.0 8.0
Minimum Split (s) 30.0 30.0 30.0 30.0 27.0 27.0
Total Split (s) 68.0 68.0 68.0 68.0 32.0 32.0
Total Split (%) 68.0% 68.0% 68.0% 68.0% 32.0% 32.0%
Maximum Green (s) 61.4 61.4 61.4 61.4 26.1 26.1
Yellow Time (s) 4.8 4.8 4.8 4.8 3.7 3.7
All-Red Time (s) 1.8 1.8 1.8 1.8 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.6 6.6 6.6 6.6 5.9 5.9
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None
Walk Time (s) 17.0 17.0 17.0 17.0 16.0 16.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 82.8 82.8 82.8 82.8 8.8 8.8
Actuated g/C Ratio 0.83 0.83 0.83 0.83 0.09 0.09
v/c Ratio 0.20 0.17 0.47 0.02 0.17 0.41
Control Delay 5.2 2.6 2.4 0.5 44.0 24.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 5.2 2.6 2.4 0.5 44.0 24.9
LOS A A A A D C
Approach Delay 2.8 2.4 30.0
Approach LOS A A C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 15 (15%), Referenced to phase 2:EBTL and 6:WBT, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.47
Intersection Signal Delay: 3.9 Intersection LOS: A
Intersection Capacity Utilization 57.7% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     627: HWY 2 (KINGSTON RD) & ALEXANDER'S CROSSING



Queues AM Peak Hour
627: HWY 2 (KINGSTON RD) & ALEXANDER'S CROSSING Pickering Ajax - 2019 Existing AM

Synchro 9 12-18-2020
IBI Group Page 43

Lane Group EBL EBT WBT WBR SBL SBR
Lane Group Flow (vph) 52 501 1393 21 27 75
v/c Ratio 0.20 0.17 0.47 0.02 0.17 0.41
Control Delay 5.2 2.6 2.4 0.5 44.0 24.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 5.2 2.6 2.4 0.5 44.0 24.9
Queue Length 50th (m) 1.9 9.4 16.4 0.0 5.0 4.2
Queue Length 95th (m) 6.6 15.9 26.2 m0.2 12.7 17.1
Internal Link Dist (m) 963.2 301.5 115.1
Turn Bay Length (m) 100.0 59.0 80.0
Base Capacity (vph) 255 2905 2962 1322 476 446
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.20 0.17 0.47 0.02 0.06 0.17

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 48 461 1282 19 25 69
Future Volume (vph) 48 461 1282 19 25 69
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.6 6.6 6.6 6.6 5.9 5.9
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.98 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1658 3510 3579 1593 1825 1562
Flt Permitted 0.18 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 308 3510 3579 1593 1825 1562
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 52 501 1393 21 27 75
RTOR Reduction (vph) 0 0 0 4 0 48
Lane Group Flow (vph) 52 501 1393 17 27 27
Confl. Peds. (#/hr) 2 2 2
Heavy Vehicles (%) 10% 4% 2% 0% 0% 3%
Turn Type Perm NA NA Perm Prot Perm
Protected Phases 2 6 4
Permitted Phases 2 6 4
Actuated Green, G (s) 80.3 80.3 80.3 80.3 7.2 7.2
Effective Green, g (s) 80.3 80.3 80.3 80.3 7.2 7.2
Actuated g/C Ratio 0.80 0.80 0.80 0.80 0.07 0.07
Clearance Time (s) 6.6 6.6 6.6 6.6 5.9 5.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 247 2818 2873 1279 131 112
v/s Ratio Prot 0.14 c0.39 0.01
v/s Ratio Perm 0.17 0.01 c0.02
v/c Ratio 0.21 0.18 0.48 0.01 0.21 0.24
Uniform Delay, d1 2.3 2.3 3.2 2.0 43.7 43.8
Progression Factor 1.00 1.00 0.56 0.40 1.00 1.00
Incremental Delay, d2 1.9 0.1 0.5 0.0 0.8 1.1
Delay (s) 4.3 2.4 2.3 0.8 44.5 44.9
Level of Service A A A A D D
Approach Delay (s) 2.6 2.3 44.8
Approach LOS A A D

Intersection Summary
HCM 2000 Control Delay 4.5 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.46
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.5
Intersection Capacity Utilization 57.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 73 437 1008 50 98 311
Future Volume (vph) 73 437 1008 50 98 311
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 105.0 60.0 50.0 0.0
Storage Lanes 1 1 1 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1755 3444 3579 1601 1789 1617
Flt Permitted 0.228 0.950
Satd. Flow (perm) 421 3444 3579 1601 1789 1617
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 54 110
Link Speed (k/h) 70 70 60
Link Distance (m) 325.5 140.2 739.1
Travel Time (s) 16.7 7.2 44.3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 4% 6% 2% 2% 2% 1%
Adj. Flow (vph) 79 475 1096 54 107 338
Shared Lane Traffic (%)
Lane Group Flow (vph) 79 475 1096 54 107 338
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14
Number of Detectors 1 0 0 0 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 0.0 15.0 15.0
Trailing Detector (m) 15.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 1.8 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA NA Perm Prot Perm
Protected Phases 2 6 4
Permitted Phases 2 6 4
Detector Phase 2 2 6 6 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 20.0 8.0 8.0
Minimum Split (s) 29.0 29.0 29.0 29.0 27.0 27.0
Total Split (s) 70.0 70.0 70.0 70.0 30.0 30.0
Total Split (%) 70.0% 70.0% 70.0% 70.0% 30.0% 30.0%
Maximum Green (s) 63.2 63.2 63.2 63.2 23.7 23.7



Lanes, Volumes, Timings AM Peak Hour
629: HWY 2 (KINGSTON RD) & AUDLEY RD Pickering Ajax - 2019 Existing AM

Synchro 9 12-18-2020
IBI Group Page 46

Lane Group EBL EBT WBT WBR SBL SBR
Yellow Time (s) 5.0 5.0 5.0 5.0 4.2 4.2
All-Red Time (s) 1.8 1.8 1.8 1.8 2.1 2.1
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.8 6.8 6.8 6.8 6.3 6.3
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None
Walk Time (s) 16.0 16.0 16.0 16.0 15.0 15.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 67.7 67.7 67.7 67.7 19.2 19.2
Actuated g/C Ratio 0.68 0.68 0.68 0.68 0.19 0.19
v/c Ratio 0.28 0.20 0.45 0.05 0.31 0.85
Control Delay 9.0 5.6 8.8 2.1 35.7 45.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 9.0 5.6 8.8 2.1 35.7 45.3
LOS A A A A D D
Approach Delay 6.1 8.5 43.0
Approach LOS A A D

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 8 (8%), Referenced to phase 2:EBTL and 6:WBT, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.85
Intersection Signal Delay: 15.0 Intersection LOS: B
Intersection Capacity Utilization 67.8% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     629: HWY 2 (KINGSTON RD) & AUDLEY RD
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Group Flow (vph) 79 475 1096 54 107 338
v/c Ratio 0.28 0.20 0.45 0.05 0.31 0.85
Control Delay 9.0 5.6 8.8 2.1 35.7 45.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 9.0 5.6 8.8 2.1 35.7 45.3
Queue Length 50th (m) 4.4 13.6 48.2 0.0 17.7 43.0
Queue Length 95th (m) 8.5 18.1 68.4 4.0 31.2 72.6
Internal Link Dist (m) 301.5 116.2 715.1
Turn Bay Length (m) 105.0 60.0 50.0
Base Capacity (vph) 285 2332 2424 1101 423 467
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.28 0.20 0.45 0.05 0.25 0.72

Intersection Summary
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 73 437 1008 50 98 311
Future Volume (vph) 73 437 1008 50 98 311
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.8 6.8 6.8 6.8 6.3 6.3
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1755 3444 3579 1601 1789 1617
Flt Permitted 0.23 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 421 3444 3579 1601 1789 1617
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 79 475 1096 54 107 338
RTOR Reduction (vph) 0 0 0 17 0 89
Lane Group Flow (vph) 79 475 1096 37 107 249
Heavy Vehicles (%) 4% 6% 2% 2% 2% 1%
Turn Type Perm NA NA Perm Prot Perm
Protected Phases 2 6 4
Permitted Phases 2 6 4
Actuated Green, G (s) 67.7 67.7 67.7 67.7 19.2 19.2
Effective Green, g (s) 67.7 67.7 67.7 67.7 19.2 19.2
Actuated g/C Ratio 0.68 0.68 0.68 0.68 0.19 0.19
Clearance Time (s) 6.8 6.8 6.8 6.8 6.3 6.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 285 2331 2422 1083 343 310
v/s Ratio Prot 0.14 c0.31 0.06
v/s Ratio Perm 0.19 0.02 c0.15
v/c Ratio 0.28 0.20 0.45 0.03 0.31 0.80
Uniform Delay, d1 6.4 6.1 7.5 5.3 34.7 38.6
Progression Factor 0.78 0.82 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.4 0.2 0.6 0.1 0.5 14.0
Delay (s) 7.4 5.1 8.1 5.4 35.2 52.6
Level of Service A A A A D D
Approach Delay (s) 5.5 8.0 48.4
Approach LOS A A D

Intersection Summary
HCM 2000 Control Delay 15.7 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 13.1
Intersection Capacity Utilization 67.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings AM Peak Hour
93: JEFFREY ST/MCQUAY ST & DUNDAS ST Whitby Oshawa - 2019 Existing AM

Synchro 9 12-18-2020
IBI Group Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 43 437 18 20 1250 60 130 38 18 169 38 279
Future Volume (vph) 43 437 18 20 1250 60 130 38 18 169 38 279
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 2000
Storage Length (m) 74.7 0.0 17.7 0.0 48.3 0.0 22.6 31.0
Storage Lanes 1 0 1 0 1 0 1 1
Taper Length (m) 52.7 27.2 35.3 27.7
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 1.00 0.99 1.00 1.00 0.98
Frt 0.994 0.993 0.951 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1342 3147 0 1373 3207 0 1608 1511 0 1653 1693 1542
Flt Permitted 0.133 0.471 0.730 0.717
Satd. Flow (perm) 188 3147 0 679 3207 0 1228 1511 0 1246 1693 1514
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 8 9 20 44
Link Speed (k/h) 50 50 50 50
Link Distance (m) 212.7 275.0 217.8 231.7
Travel Time (s) 15.3 19.8 15.7 16.7
Confl. Peds. (#/hr) 11 3 3 11 5 1 1 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 33% 12% 28% 30% 10% 17% 11% 21% 11% 8% 11% 9%
Adj. Flow (vph) 47 475 20 22 1359 65 141 41 20 184 41 303
Shared Lane Traffic (%)
Lane Group Flow (vph) 47 495 0 22 1424 0 141 61 0 184 41 303
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 0.95
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 0 0 0 1 1 1 1 0
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 0.0 15.0 15.0 9.0 15.0 0.0
Trailing Detector (m) 15.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 0.0 0.0 0.0 15.0 15.0 9.0 15.0 0.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA Perm NA Perm NA Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4 4
Detector Phase 2 8 8 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 29.0 29.0 29.0 29.0 26.0 26.0 26.0 26.0 26.0
Total Split (s) 47.2 47.2 47.2 47.2 32.8 32.8 32.8 32.8 32.8
Total Split (%) 59.0% 59.0% 59.0% 59.0% 41.0% 41.0% 41.0% 41.0% 41.0%
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 41.0 41.0 41.0 41.0 26.9 26.9 26.9 26.9 26.9
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.5 2.5 2.5 2.5 2.2 2.2 2.2 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.2 6.2 6.2 6.2 5.9 5.9 5.9 5.9 5.9
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None None None None
Walk Time (s) 14.0 14.0 14.0 14.0 13.0 13.0 14.0 14.0 14.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 50.8 50.8 50.8 50.8 17.1 17.1 17.1 17.1 17.1
Actuated g/C Ratio 0.64 0.64 0.64 0.64 0.21 0.21 0.21 0.21 0.21
v/c Ratio 0.39 0.25 0.05 0.70 0.54 0.18 0.69 0.11 0.85
Control Delay 25.2 7.1 4.2 7.0 34.4 18.1 41.9 23.4 46.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 25.2 7.1 4.2 7.0 34.4 18.1 41.9 23.4 46.3
LOS C A A A C B D C D
Approach Delay 8.7 7.0 29.5 43.0
Approach LOS A A C D

Intersection Summary
Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 21.6 (27%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.85
Intersection Signal Delay: 16.0 Intersection LOS: B
Intersection Capacity Utilization 75.7% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     93: JEFFREY ST/MCQUAY ST & DUNDAS ST
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 47 495 22 1424 141 61 184 41 303
v/c Ratio 0.39 0.25 0.05 0.70 0.54 0.18 0.69 0.11 0.85
Control Delay 25.2 7.1 4.2 7.0 34.4 18.1 41.9 23.4 46.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 25.2 7.1 4.2 7.0 34.4 18.1 41.9 23.4 46.3
Queue Length 50th (m) 2.8 13.6 0.7 31.4 17.6 4.7 23.9 4.7 35.2
Queue Length 95th (m) #18.3 23.2 m1.8 38.7 29.6 11.7 38.4 10.4 54.4
Internal Link Dist (m) 188.7 251.0 193.8 207.7
Turn Bay Length (m) 74.7 17.7 48.3 22.6 31.0
Base Capacity (vph) 119 2002 431 2041 412 521 418 569 357
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.39 0.25 0.05 0.70 0.34 0.12 0.44 0.07 0.85

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 43 437 18 20 1250 60 130 38 18 169 38 279
Future Volume (vph) 43 437 18 20 1250 60 130 38 18 169 38 279
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 2000
Total Lost time (s) 6.2 6.2 6.2 6.2 5.9 5.9 5.9 5.9 5.9
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.99 1.00 0.95 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1339 3147 1369 3208 1598 1511 1651 1693 1514
Flt Permitted 0.13 1.00 0.47 1.00 0.73 1.00 0.72 1.00 1.00
Satd. Flow (perm) 188 3147 678 3208 1229 1511 1246 1693 1514
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 47 475 20 22 1359 65 141 41 20 184 41 303
RTOR Reduction (vph) 0 3 0 0 3 0 0 16 0 0 0 35
Lane Group Flow (vph) 47 492 0 22 1421 0 141 45 0 184 41 268
Confl. Peds. (#/hr) 11 3 3 11 5 1 1 5
Heavy Vehicles (%) 33% 12% 28% 30% 10% 17% 11% 21% 11% 8% 11% 9%
Turn Type Perm NA Perm NA Perm NA Perm NA Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4 4
Actuated Green, G (s) 50.8 50.8 50.8 50.8 17.1 17.1 17.1 17.1 17.1
Effective Green, g (s) 50.8 50.8 50.8 50.8 17.1 17.1 17.1 17.1 17.1
Actuated g/C Ratio 0.63 0.63 0.63 0.63 0.21 0.21 0.21 0.21 0.21
Clearance Time (s) 6.2 6.2 6.2 6.2 5.9 5.9 5.9 5.9 5.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 119 1998 430 2037 262 322 266 361 323
v/s Ratio Prot 0.16 c0.44 0.03 0.02
v/s Ratio Perm 0.25 0.03 0.11 0.15 c0.18
v/c Ratio 0.39 0.25 0.05 0.70 0.54 0.14 0.69 0.11 0.83
Uniform Delay, d1 7.1 6.3 5.5 9.6 27.9 25.5 29.0 25.3 30.1
Progression Factor 1.21 0.95 0.52 0.47 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 9.4 0.3 0.2 1.8 2.1 0.2 7.5 0.1 16.4
Delay (s) 18.0 6.3 3.1 6.3 30.1 25.7 36.6 25.5 46.5
Level of Service B A A A C C D C D
Approach Delay (s) 7.3 6.3 28.7 41.4
Approach LOS A A C D

Intersection Summary
HCM 2000 Control Delay 15.0 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.1
Intersection Capacity Utilization 75.7% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 57 509 99 11 1047 36 136 100 21 87 204 278
Future Volume (vph) 57 509 99 11 1047 36 136 100 21 87 204 278
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 2000 1900 1900 1900 2000 1900
Storage Length (m) 44.5 0.0 49.7 157.1 23.4 14.6 35.0 0.0
Storage Lanes 1 0 1 1 1 1 1 0
Taper Length (m) 31.3 29.4 40.9 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 1.00 0.97 1.00 0.98 0.99 0.99
Frt 0.975 0.850 0.850 0.914
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1545 2969 0 1361 3150 1331 1642 1626 1261 1591 1594 0
Flt Permitted 0.157 0.364 0.254 0.687
Satd. Flow (perm) 255 2969 0 520 3150 1291 439 1626 1238 1144 1594 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 39 48 48 43
Link Speed (k/h) 50 50 50 50
Link Distance (m) 281.1 304.8 357.8 497.0
Travel Time (s) 20.2 21.9 25.8 35.8
Confl. Peds. (#/hr) 5 4 4 5 1 6 6 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 4% 6% 0% 18% 2% 8% 3% 4% 14% 1% 3% 0%
Adj. Flow (vph) 62 553 108 12 1138 39 148 109 23 95 222 302
Shared Lane Traffic (%)
Lane Group Flow (vph) 62 661 0 12 1138 39 148 109 23 95 524 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes Yes
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.09 1.16 1.16 1.16 1.09 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA Perm NA Perm Perm NA Perm Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 6 8 8 4
Minimum Split (s) 29.0 29.0 29.0 29.0 29.0 30.0 30.0 30.0 30.0 30.0
Total Split (s) 44.8 44.8 44.8 44.8 44.8 35.2 35.2 35.2 35.2 35.2
Total Split (%) 56.0% 56.0% 56.0% 56.0% 56.0% 44.0% 44.0% 44.0% 44.0% 44.0%
Maximum Green (s) 38.3 38.3 38.3 38.3 38.3 28.7 28.7 28.7 28.7 28.7
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 -3.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.5 6.5 6.5 6.5 6.5 3.5 6.5 6.5 6.5 6.5
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 14.0 14.0 14.0 14.0 14.0 17.0 17.0 17.0 17.0 17.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 38.3 38.3 38.3 38.3 38.3 31.7 28.7 28.7 28.7 28.7
Actuated g/C Ratio 0.48 0.48 0.48 0.48 0.48 0.40 0.36 0.36 0.36 0.36
v/c Ratio 0.51 0.46 0.05 0.75 0.06 0.86 0.19 0.05 0.23 0.87
Control Delay 30.3 10.2 9.5 15.2 1.8 65.9 18.8 2.2 19.9 40.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 30.3 10.2 9.5 15.2 1.8 65.9 18.8 2.2 19.9 40.0
LOS C B A B A E B A B D
Approach Delay 12.0 14.7 42.3 36.9
Approach LOS B B D D

Intersection Summary
Area Type: CBD
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 46.4 (58%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 60
Control Type: Pretimed
Maximum v/c Ratio: 0.87
Intersection Signal Delay: 21.7 Intersection LOS: C
Intersection Capacity Utilization 104.1% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     94: COCHRANE ST/RR 43 (COCHRANE ST) & DUNDAS ST
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Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 62 661 12 1138 39 148 109 23 95 524
v/c Ratio 0.51 0.46 0.05 0.75 0.06 0.86 0.19 0.05 0.23 0.87
Control Delay 30.3 10.2 9.5 15.2 1.8 65.9 18.8 2.2 19.9 40.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 30.3 10.2 9.5 15.2 1.8 65.9 18.8 2.2 19.9 40.0
Queue Length 50th (m) 4.3 19.5 0.7 45.5 0.1 18.4 10.3 0.0 9.1 62.4
Queue Length 95th (m) #19.5 32.6 m1.7 56.3 m1.2 #49.4 20.3 1.8 19.2 #114.6
Internal Link Dist (m) 257.1 280.8 333.8 473.0
Turn Bay Length (m) 44.5 49.7 157.1 23.4 14.6 35.0
Base Capacity (vph) 122 1441 248 1508 643 173 583 474 410 599
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.51 0.46 0.05 0.75 0.06 0.86 0.19 0.05 0.23 0.87

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 57 509 99 11 1047 36 136 100 21 87 204 278
Future Volume (vph) 57 509 99 11 1047 36 136 100 21 87 204 278
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 2000 1900 1900 1900 2000 1900
Total Lost time (s) 6.5 6.5 6.5 6.5 6.5 3.5 6.5 6.5 6.5 6.5
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.97 1.00 1.00 0.98 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00
Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.91
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1543 2971 1357 3150 1291 1641 1626 1238 1582 1594
Flt Permitted 0.16 1.00 0.36 1.00 1.00 0.25 1.00 1.00 0.69 1.00
Satd. Flow (perm) 254 2971 520 3150 1291 439 1626 1238 1143 1594
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 62 553 108 12 1138 39 148 109 23 95 222 302
RTOR Reduction (vph) 0 20 0 0 0 20 0 0 15 0 28 0
Lane Group Flow (vph) 62 641 0 12 1138 19 148 109 8 95 496 0
Confl. Peds. (#/hr) 5 4 4 5 1 6 6 1
Heavy Vehicles (%) 4% 6% 0% 18% 2% 8% 3% 4% 14% 1% 3% 0%
Turn Type Perm NA Perm NA Perm Perm NA Perm Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 6 8 8 4
Actuated Green, G (s) 38.3 38.3 38.3 38.3 38.3 28.7 28.7 28.7 28.7 28.7
Effective Green, g (s) 38.3 38.3 38.3 38.3 38.3 31.7 28.7 28.7 28.7 28.7
Actuated g/C Ratio 0.48 0.48 0.48 0.48 0.48 0.40 0.36 0.36 0.36 0.36
Clearance Time (s) 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5
Lane Grp Cap (vph) 121 1422 248 1508 618 173 583 444 410 571
v/s Ratio Prot 0.22 c0.36 0.07 0.31
v/s Ratio Perm 0.24 0.02 0.01 c0.34 0.01 0.08
v/c Ratio 0.51 0.45 0.05 0.75 0.03 0.86 0.19 0.02 0.23 0.87
Uniform Delay, d1 14.4 13.9 11.1 17.0 11.0 22.1 17.6 16.6 17.9 23.9
Progression Factor 0.87 0.70 0.80 0.68 0.52 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 14.5 1.0 0.3 3.3 0.1 38.6 0.7 0.1 1.3 16.4
Delay (s) 27.0 10.7 9.2 14.9 5.8 60.7 18.3 16.6 19.3 40.3
Level of Service C B A B A E B B B D
Approach Delay (s) 12.1 14.6 40.6 37.1
Approach LOS B B D D

Intersection Summary
HCM 2000 Control Delay 21.5 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 104.1% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 43 459 32 34 1465 14 45 9 49 4 6 104
Future Volume (vph) 43 459 32 34 1465 14 45 9 49 4 6 104
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 41.1 0.0 47.6 0.0 17.0 0.0 18.6 0.0
Storage Lanes 1 0 1 0 1 1 1 0
Taper Length (m) 46.4 52.7 27.1 21.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.99 1.00 0.99 0.96 0.97 0.98
Frt 0.990 0.999 0.850 0.859
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1394 3074 0 1513 3271 0 1750 1879 1479 1785 1444 0
Flt Permitted 0.119 0.453 0.680 0.751
Satd. Flow (perm) 175 3074 0 711 3271 0 1242 1879 1423 1374 1444 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 14 2 53 19
Link Speed (k/h) 50 50 50 50
Link Distance (m) 277.9 212.7 115.0 89.8
Travel Time (s) 20.0 15.3 8.3 6.5
Confl. Peds. (#/hr) 6 17 17 6 9 23 23 9
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 28% 15% 9% 18% 9% 7% 2% 0% 8% 0% 0% 10%
Adj. Flow (vph) 47 499 35 37 1592 15 49 10 53 4 7 113
Shared Lane Traffic (%)
Lane Group Flow (vph) 47 534 0 37 1607 0 49 10 53 4 120 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 0 1 0 1 1 0 1 1
Detector Template 
Leading Detector (m) 19.5 0.0 19.5 0.0 9.0 15.0 0.0 9.0 15.0
Trailing Detector (m) 15.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 4.5 0.0 4.5 0.0 9.0 15.0 0.0 9.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA Perm NA Perm Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 8 4
Detector Phase 2 6 8 8 4 4
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 31.0 31.0 31.0 31.0 29.0 29.0 29.0 29.0 29.0
Total Split (s) 49.6 49.6 49.6 49.6 30.4 30.4 30.4 30.4 30.4
Total Split (%) 62.0% 62.0% 62.0% 62.0% 38.0% 38.0% 38.0% 38.0% 38.0%
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 43.3 43.3 43.3 43.3 24.1 24.1 24.1 24.1 24.1
Yellow Time (s) 4.0 4.0 4.0 4.0 3.3 3.3 3.3 3.3 3.3
All-Red Time (s) 2.3 2.3 2.3 2.3 3.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None None None None
Walk Time (s) 17.0 17.0 17.0 17.0 16.0 16.0 16.0 16.0 16.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 60.1 60.1 60.1 60.1 11.4 11.4 9.8 11.4 11.4
Actuated g/C Ratio 0.75 0.75 0.75 0.75 0.14 0.14 0.12 0.14 0.14
v/c Ratio 0.36 0.23 0.07 0.65 0.28 0.04 0.24 0.02 0.54
Control Delay 16.3 4.6 4.4 7.8 33.2 27.4 11.3 27.2 35.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 16.3 4.6 4.4 7.8 33.2 27.4 11.3 27.2 35.1
LOS B A A A C C B C D
Approach Delay 5.5 7.8 22.4 34.8
Approach LOS A A C C

Intersection Summary
Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 40 (50%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.65
Intersection Signal Delay: 9.3 Intersection LOS: A
Intersection Capacity Utilization 65.1% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     420: WHITE OAKS CT & DUNDAS ST
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Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 47 534 37 1607 49 10 53 4 120
v/c Ratio 0.36 0.23 0.07 0.65 0.28 0.04 0.24 0.02 0.54
Control Delay 16.3 4.6 4.4 7.8 33.2 27.4 11.3 27.2 35.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 16.3 4.6 4.4 7.8 33.2 27.4 11.3 27.2 35.1
Queue Length 50th (m) 2.2 11.3 0.0 58.4 6.3 1.3 0.0 0.5 13.3
Queue Length 95th (m) 13.5 21.0 m0.0 68.1 14.0 4.7 7.9 2.6 25.9
Internal Link Dist (m) 253.9 188.7 91.0 65.8
Turn Bay Length (m) 41.1 47.6 17.0 18.6
Base Capacity (vph) 131 2312 534 2457 374 566 221 413 448
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.36 0.23 0.07 0.65 0.13 0.02 0.24 0.01 0.27

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 43 459 32 34 1465 14 45 9 49 4 6 104
Future Volume (vph) 43 459 32 34 1465 14 45 9 49 4 6 104
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.96 1.00 0.98
Flpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00 1.00 0.97 1.00
Frt 1.00 0.99 1.00 1.00 1.00 1.00 0.85 1.00 0.86
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1393 3074 1490 3270 1735 1879 1423 1739 1444
Flt Permitted 0.12 1.00 0.45 1.00 0.68 1.00 1.00 0.75 1.00
Satd. Flow (perm) 174 3074 711 3270 1241 1879 1423 1375 1444
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 47 499 35 37 1592 15 49 10 53 4 7 113
RTOR Reduction (vph) 0 4 0 0 1 0 0 0 47 0 17 0
Lane Group Flow (vph) 47 530 0 37 1606 0 49 10 6 4 103 0
Confl. Peds. (#/hr) 6 17 17 6 9 23 23 9
Heavy Vehicles (%) 28% 15% 9% 18% 9% 7% 2% 0% 8% 0% 0% 10%
Turn Type Perm NA Perm NA Perm NA Perm Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 8 4
Actuated Green, G (s) 57.6 57.6 57.6 57.6 9.8 9.8 9.8 9.8 9.8
Effective Green, g (s) 57.6 57.6 57.6 57.6 9.8 9.8 9.8 9.8 9.8
Actuated g/C Ratio 0.72 0.72 0.72 0.72 0.12 0.12 0.12 0.12 0.12
Clearance Time (s) 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 125 2213 511 2354 152 230 174 168 176
v/s Ratio Prot 0.17 c0.49 0.01 c0.07
v/s Ratio Perm 0.27 0.05 0.04 0.00 0.00
v/c Ratio 0.38 0.24 0.07 0.68 0.32 0.04 0.04 0.02 0.59
Uniform Delay, d1 4.3 3.8 3.3 6.2 32.1 31.0 30.9 30.9 33.2
Progression Factor 1.00 1.00 0.87 0.93 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 8.4 0.3 0.2 1.2 1.2 0.1 0.1 0.1 4.9
Delay (s) 12.7 4.0 3.1 6.9 33.3 31.0 31.0 30.9 38.1
Level of Service B A A A C C C C D
Approach Delay (s) 4.7 6.8 32.0 37.9
Approach LOS A A C D

Intersection Summary
HCM 2000 Control Delay 9.0 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.6
Intersection Capacity Utilization 65.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 624 0 0 1461 0 0 0 0 0 0 0
Future Volume (vph) 0 624 0 0 1461 0 0 0 0 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt
Flt Protected
Satd. Flow (prot) 0 3500 0 0 3500 0 0 0 0 0 0 0
Flt Permitted
Satd. Flow (perm) 0 3500 0 0 3500 0 0 0 0 0 0 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR)
Link Speed (k/h) 50 50 50 50
Link Distance (m) 260.0 281.1 73.8 91.9
Travel Time (s) 18.7 20.2 5.3 6.6
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 678 0 0 1588 0 0 0 0 0 0 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 678 0 0 1588 0 0 0 0 0 0 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 0.0 0.0
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 9.0 4.8 4.8
Two way Left Turn Lane Yes Yes
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 0 0
Detector Template 
Leading Detector (m) 0.0 0.0
Trailing Detector (m) 0.0 0.0
Turn Type NA NA
Protected Phases 2 2
Permitted Phases
Detector Phase
Switch Phase
Minimum Initial (s) 15.0 15.0
Minimum Split (s) 23.0 23.0
Total Split (s) 56.8 56.8
Total Split (%) 71.0% 71.0%
Maximum Green (s) 50.9 50.9
Yellow Time (s) 4.0 4.0
All-Red Time (s) 1.9 1.9
Lost Time Adjust (s) 0.0 0.0
Total Lost Time (s) 5.9 5.9
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0
Recall Mode C-Max C-Max
Walk Time (s) 5.0 5.0
Flash Dont Walk (s) 5.0 5.0
Pedestrian Calls (#/hr) 0 0
Act Effct Green (s) 80.0 80.0
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Lane Group Ø4
Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphpl)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (k/h)
Link Distance (m)
Travel Time (s)
Peak Hour Factor
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(m)
Link Offset(m)
Crosswalk Width(m)
Two way Left Turn Lane
Headway Factor
Turning Speed (k/h)
Number of Detectors 
Detector Template 
Leading Detector (m)
Trailing Detector (m)
Turn Type
Protected Phases 4
Permitted Phases
Detector Phase
Switch Phase
Minimum Initial (s) 8.0
Minimum Split (s) 22.0
Total Split (s) 23.2
Total Split (%) 29%
Maximum Green (s) 19.2
Yellow Time (s) 3.0
All-Red Time (s) 1.0
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0
Recall Mode None
Walk Time (s) 12.0
Flash Dont Walk (s) 5.0
Pedestrian Calls (#/hr) 0
Act Effct Green (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Actuated g/C Ratio 1.00 1.00
v/c Ratio 0.19 0.45
Control Delay 0.1 0.3
Queue Delay 0.0 0.0
Total Delay 0.1 0.3
LOS A A
Approach Delay 0.1 0.3
Approach LOS A A

Intersection Summary
Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 70.4 (88%), Referenced to phase 2:EBWB, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.45
Intersection Signal Delay: 0.2 Intersection LOS: A
Intersection Capacity Utilization 45.3% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     488: DUNDAS ST & FIRE HALL 6



Lanes, Volumes, Timings AM Peak Hour
488: DUNDAS ST & FIRE HALL 6 Whitby Oshawa - 2019 Existing AM

Synchro 9 12-18-2020
IBI Group Page 16

Lane Group Ø4
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS

Intersection Summary
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Lane Group EBT WBT
Lane Group Flow (vph) 678 1588
v/c Ratio 0.19 0.45
Control Delay 0.1 0.3
Queue Delay 0.0 0.0
Total Delay 0.1 0.3
Queue Length 50th (m) 0.0 0.0
Queue Length 95th (m) 0.0 m0.0
Internal Link Dist (m) 236.0 257.1
Turn Bay Length (m)
Base Capacity (vph) 3500 3500
Starvation Cap Reductn 0 0
Spillback Cap Reductn 0 0
Storage Cap Reductn 0 0
Reduced v/c Ratio 0.19 0.45

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 624 0 0 1461 0 0 0 0 0 0 0
Future Volume (vph) 0 624 0 0 1461 0 0 0 0 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.9 5.9
Lane Util. Factor 0.95 0.95
Frt 1.00 1.00
Flt Protected 1.00 1.00
Satd. Flow (prot) 3500 3500
Flt Permitted 1.00 1.00
Satd. Flow (perm) 3500 3500
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 678 0 0 1588 0 0 0 0 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 678 0 0 1588 0 0 0 0 0 0 0
Turn Type NA NA
Protected Phases 2 2
Permitted Phases
Actuated Green, G (s) 80.0 80.0
Effective Green, g (s) 80.0 80.0
Actuated g/C Ratio 1.00 1.00
Clearance Time (s) 5.9 5.9
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 3500 3500
v/s Ratio Prot 0.19 c0.45
v/s Ratio Perm
v/c Ratio 0.19 0.45
Uniform Delay, d1 0.0 0.0
Progression Factor 1.00 1.00
Incremental Delay, d2 0.1 0.3
Delay (s) 0.1 0.3
Level of Service A A
Approach Delay (s) 0.1 0.3 0.0 0.0
Approach LOS A A A A

Intersection Summary
HCM 2000 Control Delay 0.2 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.52
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 9.9
Intersection Capacity Utilization 45.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 3 507 1465 4 5 2
Future Volume (vph) 3 507 1465 4 5 2
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 165.0 125.0 0.0 0.0
Storage Lanes 1 1 1 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1342 3336 3466 1278 1487 1065
Flt Permitted 0.075 0.950
Satd. Flow (perm) 106 3336 3466 1278 1487 1065
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 4 2
Link Speed (k/h) 48 48 48
Link Distance (m) 335.9 1152.7 412.7
Travel Time (s) 25.2 86.5 31.0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 33% 7% 3% 25% 20% 50%
Adj. Flow (vph) 3 551 1592 4 5 2
Shared Lane Traffic (%)
Lane Group Flow (vph) 3 551 1592 4 5 2
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 24 14 24 14
Number of Detectors 1 0 0 0 1 0
Detector Template Left Thru Thru Right Left Right
Leading Detector (m) 24.0 0.0 0.0 0.0 24.0 0.0
Trailing Detector (m) 15.0 0.0 0.0 0.0 15.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 15.0 15.0 15.0
Detector 1 Size(m) 9.0 15.0 15.0 9.0 9.0 9.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 3.0 3.0 3.0 3.0 3.0 3.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA NA Perm Perm Perm
Protected Phases 7 4 8
Permitted Phases 4 8 6 6
Detector Phase 7 4 8 8 6 6
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 20.0 8.0 8.0
Minimum Split (s) 8.0 28.0 28.0 28.0 33.0 33.0
Total Split (s) 10.0 67.0 57.0 57.0 33.0 33.0
Total Split (%) 10.0% 67.0% 57.0% 57.0% 33.0% 33.0%
Maximum Green (s) 7.0 60.5 50.5 50.5 26.6 26.6
Yellow Time (s) 3.0 4.7 4.7 4.7 3.4 3.4
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Lane Group EBL EBT WBT WBR SBL SBR
All-Red Time (s) 0.0 1.8 1.8 1.8 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.5 6.5 6.5 6.4 6.4
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None C-Max C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0 18.0 18.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 55.6 52.1 50.5 50.5 35.0 35.0
Actuated g/C Ratio 0.56 0.52 0.50 0.50 0.35 0.35
v/c Ratio 0.02 0.32 0.91 0.01 0.01 0.01
Control Delay 8.3 13.8 31.6 7.2 24.8 18.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 8.3 13.8 31.6 7.2 24.8 18.5
LOS A B C A C B
Approach Delay 13.8 31.5 23.0
Approach LOS B C C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2: and 6:SBL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.91
Intersection Signal Delay: 26.9 Intersection LOS: C
Intersection Capacity Utilization 57.9% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     665: Dundas St. & Halls Rd. 
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Group Flow (vph) 3 551 1592 4 5 2
v/c Ratio 0.02 0.32 0.91 0.01 0.01 0.01
Control Delay 8.3 13.8 31.6 7.2 24.8 18.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 8.3 13.8 31.6 7.2 24.8 18.5
Queue Length 50th (m) 0.2 28.9 129.4 0.0 0.6 0.0
Queue Length 95th (m) 1.1 30.6 157.8 1.5 3.2 1.6
Internal Link Dist (m) 311.9 1128.7 388.7
Turn Bay Length (m) 165.0 125.0
Base Capacity (vph) 145 2018 1783 659 520 373
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.02 0.27 0.89 0.01 0.01 0.01

Intersection Summary
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 3 507 1465 4 5 2
Future Volume (vph) 3 507 1465 4 5 2
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 6.5 6.5 6.5 6.4 6.4
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1342 3336 3466 1278 1487 1065
Flt Permitted 0.07 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 106 3336 3466 1278 1487 1065
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 3 551 1592 4 5 2
RTOR Reduction (vph) 0 0 0 2 0 1
Lane Group Flow (vph) 3 551 1592 2 5 1
Heavy Vehicles (%) 33% 7% 3% 25% 20% 50%
Turn Type pm+pt NA NA Perm Perm Perm
Protected Phases 7 4 8
Permitted Phases 4 8 6 6
Actuated Green, G (s) 54.6 54.6 50.5 50.5 32.5 32.5
Effective Green, g (s) 54.6 54.6 50.5 50.5 32.5 32.5
Actuated g/C Ratio 0.55 0.55 0.50 0.50 0.32 0.32
Clearance Time (s) 3.0 6.5 6.5 6.5 6.4 6.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 71 1821 1750 645 483 346
v/s Ratio Prot 0.00 c0.17 c0.46
v/s Ratio Perm 0.02 0.00 c0.00 0.00
v/c Ratio 0.04 0.30 0.91 0.00 0.01 0.00
Uniform Delay, d1 18.2 12.3 22.7 12.3 22.9 22.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.1 7.4 0.0 0.0 0.0
Delay (s) 18.5 12.4 30.0 12.3 22.9 22.8
Level of Service B B C B C C
Approach Delay (s) 12.5 30.0 22.9
Approach LOS B C C

Intersection Summary
HCM 2000 Control Delay 25.5 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 15.9
Intersection Capacity Utilization 57.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 534 16 70 794 6 31
Future Volume (vph) 534 16 70 794 6 31
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 0.95 0.95 0.95 0.95 1.00 1.00
Frt 0.996 0.888
Flt Protected 0.996 0.992
Satd. Flow (prot) 3391 0 0 3397 1615 0
Flt Permitted 0.996 0.992
Satd. Flow (perm) 3391 0 0 3397 1615 0
Link Speed (k/h) 50 50 48
Link Distance (m) 205.3 52.7 76.8
Travel Time (s) 14.8 3.8 5.8
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 5% 0% 1% 5% 0% 3%
Adj. Flow (vph) 580 17 76 863 7 34
Shared Lane Traffic (%)
Lane Group Flow (vph) 597 0 0 939 41 0
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(m) 0.0 0.0 3.5
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 14 24 24 14
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 52.6% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 20 541 1 7 828 25 0 0 3 7 0 12
Future Volume (vph) 20 541 1 7 828 25 0 0 3 7 0 12
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 0.95 0.95 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.996 0.865 0.916
Flt Protected 0.998 0.981
Satd. Flow (prot) 0 3388 0 0 3381 0 0 1625 0 0 1603 0
Flt Permitted 0.998 0.981
Satd. Flow (perm) 0 3388 0 0 3381 0 0 1625 0 0 1603 0
Link Speed (k/h) 50 50 48 48
Link Distance (m) 52.7 118.4 74.7 85.9
Travel Time (s) 3.8 8.5 5.6 6.4
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 10% 5% 0% 0% 5% 12% 0% 0% 0% 14% 0% 0%
Adj. Flow (vph) 22 588 1 8 900 27 0 0 3 8 0 13
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 611 0 0 935 0 0 3 0 0 21 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 0.0 0.0
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Sign Control Free Free Stop Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 43.8% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 516 51 0 652 147 0 390 20 0 602 112
Future Volume (vph) 0 516 51 0 652 147 0 390 20 0 602 112
Ideal Flow (vphpl) 1900 1900 1900 1900 2000 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 24.2 0.0 0.0 0.0 0.0 0.0 16.9
Storage Lanes 0 1 0 1 0 0 0 1
Taper Length (m) 0.0 0.0 0.0 0.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.93 1.00 0.97
Frt 0.987 0.850 0.993 0.850
Flt Protected
Satd. Flow (prot) 0 3034 0 0 1728 1395 0 1613 0 0 1642 1423
Flt Permitted
Satd. Flow (perm) 0 3034 0 0 1728 1300 0 1613 0 0 1642 1380
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 15 160 4 53
Link Speed (k/h) 50 50 50 50
Link Distance (m) 102.6 205.3 239.3 85.4
Travel Time (s) 7.4 14.8 17.2 6.1
Confl. Peds. (#/hr) 21 15 15 21 5 34 34 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 4% 4% 0% 3% 3% 0% 4% 0% 0% 3% 1%
Adj. Flow (vph) 0 561 55 0 709 160 0 424 22 0 654 122
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 616 0 0 709 160 0 446 0 0 654 122
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 3.5 0.0 0.0
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.09 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type NA NA Perm NA NA Perm
Protected Phases 2 2 4 4
Permitted Phases 2 4
Minimum Split (s) 25.0 25.0 25.0 26.0 26.0 26.0
Total Split (s) 36.8 36.8 36.8 43.2 43.2 43.2
Total Split (%) 46.0% 46.0% 46.0% 54.0% 54.0% 54.0%
Maximum Green (s) 30.3 30.3 30.3 36.7 36.7 36.7
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.8 2.8 2.8 2.8 2.8 2.8
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.5 6.5 6.5 6.5 6.5 6.5
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 10.0 10.0 10.0 12.0 12.0 12.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 30.3 30.3 30.3 36.7 36.7 36.7
Actuated g/C Ratio 0.38 0.38 0.38 0.46 0.46 0.46
v/c Ratio 0.53 1.08 0.27 0.60 0.87 0.18
Control Delay 27.7 87.0 4.4 20.3 34.1 8.5



Lanes, Volumes, Timings AM Peak Hour
89: BROCK ST S & DUNDAS ST Whitby Oshawa - 2019 Existing AM

Synchro 9 12-18-2020
IBI Group Page 4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 27.7 87.0 4.4 20.3 34.1 8.5
LOS C F A C C A
Approach Delay 27.7 71.7 20.3 30.1
Approach LOS C E C C

Intersection Summary
Area Type: CBD
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 0.8 (1%), Referenced to phase 2:EBWB, Start of Green
Natural Cycle: 90
Control Type: Pretimed
Maximum v/c Ratio: 1.08
Intersection Signal Delay: 41.3 Intersection LOS: D
Intersection Capacity Utilization 82.3% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     89: BROCK ST S & DUNDAS ST
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Lane Group EBT WBT WBR NBT SBT SBR
Lane Group Flow (vph) 616 709 160 446 654 122
v/c Ratio 0.53 1.08 0.27 0.60 0.87 0.18
Control Delay 27.7 87.0 4.4 20.3 34.1 8.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 27.7 87.0 4.4 20.3 34.1 8.5
Queue Length 50th (m) 45.3 ~112.9 0.0 44.2 78.9 5.3
Queue Length 95th (m) 58.5 #170.3 10.2 70.9 #137.6 13.8
Internal Link Dist (m) 78.6 181.3 215.3 61.4
Turn Bay Length (m) 16.9
Base Capacity (vph) 1158 654 591 742 753 661
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.53 1.08 0.27 0.60 0.87 0.18

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 516 51 0 652 147 0 390 20 0 602 112
Future Volume (vph) 0 516 51 0 652 147 0 390 20 0 602 112
Ideal Flow (vphpl) 1900 1900 1900 1900 2000 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.5 6.5 6.5 6.5 6.5
Lane Util. Factor 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.93 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.99 1.00 0.85 0.99 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3033 1728 1300 1614 1642 1380
Flt Permitted 1.00 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3033 1728 1300 1614 1642 1380
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 561 55 0 709 160 0 424 22 0 654 122
RTOR Reduction (vph) 0 9 0 0 0 99 0 2 0 0 0 29
Lane Group Flow (vph) 0 607 0 0 709 61 0 444 0 0 654 93
Confl. Peds. (#/hr) 21 15 15 21 5 34 34 5
Heavy Vehicles (%) 0% 4% 4% 0% 3% 3% 0% 4% 0% 0% 3% 1%
Turn Type NA NA Perm NA NA Perm
Protected Phases 2 2 4 4
Permitted Phases 2 4
Actuated Green, G (s) 30.3 30.3 30.3 36.7 36.7 36.7
Effective Green, g (s) 30.3 30.3 30.3 36.7 36.7 36.7
Actuated g/C Ratio 0.38 0.38 0.38 0.46 0.46 0.46
Clearance Time (s) 6.5 6.5 6.5 6.5 6.5 6.5
Lane Grp Cap (vph) 1148 654 492 740 753 633
v/s Ratio Prot 0.20 c0.41 0.28 c0.40
v/s Ratio Perm 0.05 0.07
v/c Ratio 0.53 1.08 0.12 0.60 0.87 0.15
Uniform Delay, d1 19.3 24.9 16.2 16.2 19.5 12.6
Progression Factor 1.36 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.7 60.2 0.5 3.6 13.0 0.5
Delay (s) 27.9 85.0 16.7 19.7 32.4 13.1
Level of Service C F B B C B
Approach Delay (s) 27.9 72.4 19.7 29.4
Approach LOS C E B C

Intersection Summary
HCM 2000 Control Delay 41.3 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.97
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 82.3% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 41 507 86 31 652 14 127 121 42 31 203 99
Future Volume (vph) 41 507 86 31 652 14 127 121 42 31 203 99
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 24.7 0.0 30.2 16.0 7.6 11.0 13.8 0.0
Storage Lanes 1 0 1 1 1 1 1 0
Taper Length (m) 32.9 38.5 41.4 24.7
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 1.00 0.99 1.00 0.99 0.98 0.99 0.99
Frt 0.978 0.997 0.850 0.951
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1575 2982 0 1606 3109 0 1560 1691 1437 1606 1583 0
Flt Permitted 0.349 0.390 0.410 0.673
Satd. Flow (perm) 575 2982 0 656 3109 0 664 1691 1402 1126 1583 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 38 4 48 31
Link Speed (k/h) 50 50 50 50
Link Distance (m) 118.8 293.5 120.1 355.3
Travel Time (s) 8.6 21.1 8.6 25.6
Confl. Peds. (#/hr) 10 7 7 10 22 11 11 22
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 2% 5% 4% 0% 3% 0% 3% 0% 0% 0% 0% 1%
Adj. Flow (vph) 45 551 93 34 709 15 138 132 46 34 221 108
Shared Lane Traffic (%)
Lane Group Flow (vph) 45 644 0 34 724 0 138 132 46 34 329 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA Perm NA Perm NA Perm Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 8 4
Minimum Split (s) 28.0 28.0 28.0 28.0 28.0 28.0 28.0 28.0 28.0
Total Split (s) 50.4 50.4 50.4 50.4 29.6 29.6 29.6 29.6 29.6
Total Split (%) 63.0% 63.0% 63.0% 63.0% 37.0% 37.0% 37.0% 37.0% 37.0%
Maximum Green (s) 43.9 43.9 43.9 43.9 23.1 23.1 23.1 23.1 23.1
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 14.0 14.0 14.0 14.0 15.0 15.0 15.0 15.0 15.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 43.9 43.9 43.9 43.9 23.1 23.1 23.1 23.1 23.1
Actuated g/C Ratio 0.55 0.55 0.55 0.55 0.29 0.29 0.29 0.29 0.29
v/c Ratio 0.14 0.39 0.09 0.42 0.72 0.27 0.11 0.10 0.69
Control Delay 12.9 15.0 3.1 2.8 49.8 23.8 7.2 22.0 31.4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 12.9 15.0 3.1 2.8 49.8 23.8 7.2 22.0 31.4
LOS B B A A D C A C C
Approach Delay 14.9 2.9 32.8 30.5
Approach LOS B A C C

Intersection Summary
Area Type: CBD
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 20.8 (26%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 60
Control Type: Pretimed
Maximum v/c Ratio: 0.72
Intersection Signal Delay: 15.9 Intersection LOS: B
Intersection Capacity Utilization 76.0% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     95: RR 45 (HENRY ST)/EUCLID ST & DUNDAS ST
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Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 45 644 34 724 138 132 46 34 329
v/c Ratio 0.14 0.39 0.09 0.42 0.72 0.27 0.11 0.10 0.69
Control Delay 12.9 15.0 3.1 2.8 49.8 23.8 7.2 22.0 31.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 12.9 15.0 3.1 2.8 49.8 23.8 7.2 22.0 31.4
Queue Length 50th (m) 4.0 41.7 0.5 5.9 17.3 14.2 0.0 3.5 36.8
Queue Length 95th (m) m9.6 40.4 m0.7 m6.6 #42.9 26.8 6.3 9.5 62.4
Internal Link Dist (m) 94.8 269.5 96.1 331.3
Turn Bay Length (m) 24.7 30.2 7.6 11.0 13.8
Base Capacity (vph) 315 1653 359 1707 191 488 438 325 479
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.14 0.39 0.09 0.42 0.72 0.27 0.11 0.10 0.69

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 41 507 86 31 652 14 127 121 42 31 203 99
Future Volume (vph) 41 507 86 31 652 14 127 121 42 31 203 99
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 0.99
Flpb, ped/bikes 0.99 1.00 0.99 1.00 0.99 1.00 1.00 0.99 1.00
Frt 1.00 0.98 1.00 1.00 1.00 1.00 0.85 1.00 0.95
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1564 2983 1597 3109 1538 1691 1402 1589 1583
Flt Permitted 0.35 1.00 0.39 1.00 0.41 1.00 1.00 0.67 1.00
Satd. Flow (perm) 575 2983 655 3109 664 1691 1402 1125 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 45 551 93 34 709 15 138 132 46 34 221 108
RTOR Reduction (vph) 0 17 0 0 2 0 0 0 33 0 22 0
Lane Group Flow (vph) 45 627 0 34 722 0 138 132 13 34 307 0
Confl. Peds. (#/hr) 10 7 7 10 22 11 11 22
Heavy Vehicles (%) 2% 5% 4% 0% 3% 0% 3% 0% 0% 0% 0% 1%
Turn Type Perm NA Perm NA Perm NA Perm Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 8 4
Actuated Green, G (s) 43.9 43.9 43.9 43.9 23.1 23.1 23.1 23.1 23.1
Effective Green, g (s) 43.9 43.9 43.9 43.9 23.1 23.1 23.1 23.1 23.1
Actuated g/C Ratio 0.55 0.55 0.55 0.55 0.29 0.29 0.29 0.29 0.29
Clearance Time (s) 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5
Lane Grp Cap (vph) 315 1636 359 1706 191 488 404 324 457
v/s Ratio Prot 0.21 c0.23 0.08 0.19
v/s Ratio Perm 0.08 0.05 c0.21 0.01 0.03
v/c Ratio 0.14 0.38 0.09 0.42 0.72 0.27 0.03 0.10 0.67
Uniform Delay, d1 8.8 10.3 8.6 10.6 25.6 21.9 20.4 20.9 25.1
Progression Factor 1.28 1.46 0.33 0.24 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.9 0.6 0.2 0.2 21.0 1.4 0.2 0.7 7.7
Delay (s) 12.2 15.7 3.0 2.8 46.6 23.3 20.6 21.5 32.8
Level of Service B B A A D C C C C
Approach Delay (s) 15.5 2.8 33.1 31.7
Approach LOS B A C C

Intersection Summary
HCM 2000 Control Delay 16.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 76.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 54 503 17 91 913 140 39 308 51 193 530 89
Future Volume (vph) 54 503 17 91 913 140 39 308 51 193 530 89
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 17.1 0.0 98.4 0.0 23.5 0.0 102.4 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 37.0 12.6 27.3 30.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 0.95 0.95 1.00 0.95 0.95
Ped Bike Factor 1.00 1.00 0.99 1.00 0.99 1.00 0.99 1.00
Frt 0.995 0.980 0.979 0.978
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1545 3040 0 1545 3011 0 1447 3037 0 1501 3065 0
Flt Permitted 0.127 0.395 0.396 0.399
Satd. Flow (perm) 206 3040 0 636 3011 0 598 3037 0 625 3065 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 4 23 21 26
Link Speed (k/h) 50 50 50 40
Link Distance (m) 457.3 160.3 1037.5 218.0
Travel Time (s) 32.9 11.5 74.7 19.6
Confl. Peds. (#/hr) 13 26 26 13 23 17 17 23
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 4% 5% 6% 4% 4% 6% 11% 3% 4% 7% 2% 2%
Adj. Flow (vph) 59 547 18 99 992 152 42 335 55 210 576 97
Shared Lane Traffic (%)
Lane Group Flow (vph) 59 565 0 99 1144 0 42 390 0 210 673 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA Perm NA Perm NA pm+pt NA
Protected Phases 2 6 8 7 4
Permitted Phases 2 6 8 4
Minimum Split (s) 41.0 41.0 41.0 41.0 35.0 35.0 11.5 35.0
Total Split (s) 45.9 45.9 45.9 45.9 35.1 35.1 11.5 44.1
Total Split (%) 49.6% 49.6% 49.6% 49.6% 37.9% 37.9% 12.4% 47.7%
Maximum Green (s) 39.4 39.4 39.4 39.4 28.6 28.6 5.0 37.6
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8
Lost Time Adjust (s) -2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 25.0 25.0 25.0 25.0 21.0 21.0 21.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 41.4 39.4 39.4 39.4 28.6 28.6 40.1 40.1
Actuated g/C Ratio 0.45 0.43 0.43 0.43 0.31 0.31 0.43 0.43
v/c Ratio 0.64 0.44 0.37 0.88 0.23 0.41 0.66 0.50
Control Delay 55.7 19.9 23.1 33.7 27.8 25.4 30.5 19.7



Lanes, Volumes, Timings AM Peak Hour
96: GARDEN ST & DUNDAS ST Whitby Oshawa - 2019 Existing AM

Synchro 9 12-18-2020
IBI Group Page 12

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 55.7 19.9 23.1 33.7 27.8 25.4 30.5 19.7
LOS E B C C C C C B
Approach Delay 23.3 32.9 25.6 22.3
Approach LOS C C C C

Intersection Summary
Area Type: CBD
Cycle Length: 92.5
Actuated Cycle Length: 92.5
Offset: 76.5 (83%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Pretimed
Maximum v/c Ratio: 0.88
Intersection Signal Delay: 27.1 Intersection LOS: C
Intersection Capacity Utilization 105.1% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     96: GARDEN ST & DUNDAS ST
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 59 565 99 1144 42 390 210 673
v/c Ratio 0.64 0.44 0.37 0.88 0.23 0.41 0.66 0.50
Control Delay 55.7 19.9 23.1 33.7 27.8 25.4 30.5 19.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 55.7 19.9 23.1 33.7 27.8 25.4 30.5 19.7
Queue Length 50th (m) 7.3 33.2 10.7 86.9 5.1 24.9 22.0 39.1
Queue Length 95th (m) #26.8 45.8 23.2 #124.7 13.2 36.6 #38.1 53.5
Internal Link Dist (m) 433.3 136.3 1013.5 194.0
Turn Bay Length (m) 17.1 98.4 23.5 102.4
Base Capacity (vph) 92 1297 270 1295 184 953 318 1343
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.64 0.44 0.37 0.88 0.23 0.41 0.66 0.50

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 54 503 17 91 913 140 39 308 51 193 530 89
Future Volume (vph) 54 503 17 91 913 140 39 308 51 193 530 89
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.98 1.00 0.98 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1542 3041 1530 3011 1434 3037 1497 3067
Flt Permitted 0.13 1.00 0.40 1.00 0.40 1.00 0.40 1.00
Satd. Flow (perm) 206 3041 636 3011 598 3037 629 3067
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 59 547 18 99 992 152 42 335 55 210 576 97
RTOR Reduction (vph) 0 2 0 0 13 0 0 15 0 0 15 0
Lane Group Flow (vph) 59 563 0 99 1131 0 42 375 0 210 658 0
Confl. Peds. (#/hr) 13 26 26 13 23 17 17 23
Heavy Vehicles (%) 4% 5% 6% 4% 4% 6% 11% 3% 4% 7% 2% 2%
Turn Type Perm NA Perm NA Perm NA pm+pt NA
Protected Phases 2 6 8 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 39.4 39.4 39.4 39.4 28.6 28.6 40.1 40.1
Effective Green, g (s) 41.4 39.4 39.4 39.4 28.6 28.6 40.1 40.1
Actuated g/C Ratio 0.45 0.43 0.43 0.43 0.31 0.31 0.43 0.43
Clearance Time (s) 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5
Lane Grp Cap (vph) 92 1295 270 1282 184 939 319 1329
v/s Ratio Prot 0.19 c0.38 0.12 0.04 c0.21
v/s Ratio Perm 0.29 0.16 0.07 c0.25
v/c Ratio 0.64 0.43 0.37 0.88 0.23 0.40 0.66 0.50
Uniform Delay, d1 19.8 18.7 18.1 24.4 23.7 25.2 20.8 18.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 29.6 1.1 3.8 9.0 2.9 1.3 10.2 1.3
Delay (s) 49.4 19.8 21.9 33.4 26.6 26.5 31.0 20.2
Level of Service D B C C C C C C
Approach Delay (s) 22.6 32.5 26.5 22.8
Approach LOS C C C C

Intersection Summary
HCM 2000 Control Delay 27.0 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 92.5 Sum of lost time (s) 19.5
Intersection Capacity Utilization 105.1% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 6 514 1 42 901 6 4 12 31 18 15 11
Future Volume (vph) 6 514 1 42 901 6 4 12 31 18 15 11
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 0.95 0.95 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 0.99 0.99
Frt 0.999 0.910 0.966
Flt Protected 0.999 0.998 0.996 0.980
Satd. Flow (prot) 0 2840 0 0 2842 0 0 1349 0 0 1429 0
Flt Permitted 0.943 0.903 0.966 0.841
Satd. Flow (perm) 0 2680 0 0 2571 0 0 1307 0 0 1225 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 1 34 12
Link Speed (k/h) 50 50 50 50
Link Distance (m) 118.4 457.3 151.2 181.4
Travel Time (s) 8.5 32.9 10.9 13.1
Confl. Peds. (#/hr) 8 3 3 8 11 3 3 11
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 17% 13% 0% 5% 13% 17% 0% 33% 6% 11% 0% 27%
Adj. Flow (vph) 7 559 1 46 979 7 4 13 34 20 16 12
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 567 0 0 1032 0 0 51 0 0 48 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 0.0 0.0
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 0 1 0 1 1 1 1
Detector Template 
Leading Detector (m) 15.0 0.0 15.0 0.0 15.0 15.0 15.0 15.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 15.0 0.0 15.0 0.0 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Detector Phase 8 8 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 28.0 28.0 28.0 28.0 26.5 26.5 26.5 26.5
Total Split (s) 53.6 53.6 53.6 53.6 26.5 26.5 26.5 26.5
Total Split (%) 66.9% 66.9% 66.9% 66.9% 33.1% 33.1% 33.1% 33.1%
Maximum Green (s) 47.1 47.1 47.1 47.1 20.0 20.0 20.0 20.0
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.5 6.5 6.5 6.5
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0 13.0 13.0 13.0 13.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 66.6 66.6 8.9 8.9
Actuated g/C Ratio 0.83 0.83 0.11 0.11
v/c Ratio 0.25 0.48 0.29 0.33
Control Delay 3.3 4.8 20.7 32.3
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 3.3 4.8 20.7 32.3
LOS A A C C
Approach Delay 3.3 4.8 20.7 32.3
Approach LOS A A C C

Intersection Summary
Area Type: CBD
Cycle Length: 80.1
Actuated Cycle Length: 80.1
Offset: 34.4 (43%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.48
Intersection Signal Delay: 5.6 Intersection LOS: A
Intersection Capacity Utilization 73.1% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     163: HICKORY ST & DUNDAS ST
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Lane Group EBT WBT NBT SBT
Lane Group Flow (vph) 567 1032 51 48
v/c Ratio 0.25 0.48 0.29 0.33
Control Delay 3.3 4.8 20.7 32.3
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 3.3 4.8 20.7 32.3
Queue Length 50th (m) 11.0 26.4 2.2 4.8
Queue Length 95th (m) 19.3 45.3 10.8 13.3
Internal Link Dist (m) 94.4 433.3 127.2 157.4
Turn Bay Length (m)
Base Capacity (vph) 2229 2138 351 314
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.25 0.48 0.15 0.15

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 6 514 1 42 901 6 4 12 31 18 15 11
Future Volume (vph) 6 514 1 42 901 6 4 12 31 18 15 11
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.5 6.5 6.5
Lane Util. Factor 0.95 0.95 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.99 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.91 0.97
Flt Protected 1.00 1.00 1.00 0.98
Satd. Flow (prot) 2840 2841 1348 1427
Flt Permitted 0.94 0.90 0.97 0.84
Satd. Flow (perm) 2680 2572 1308 1225
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 7 559 1 46 979 7 4 13 34 20 16 12
RTOR Reduction (vph) 0 0 0 0 0 0 0 32 0 0 11 0
Lane Group Flow (vph) 0 567 0 0 1032 0 0 19 0 0 37 0
Confl. Peds. (#/hr) 8 3 3 8 11 3 3 11
Heavy Vehicles (%) 17% 13% 0% 5% 13% 17% 0% 33% 6% 11% 0% 27%
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 61.4 61.4 5.7 5.7
Effective Green, g (s) 61.4 61.4 5.7 5.7
Actuated g/C Ratio 0.77 0.77 0.07 0.07
Clearance Time (s) 6.5 6.5 6.5 6.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2054 1971 93 87
v/s Ratio Prot
v/s Ratio Perm 0.21 c0.40 0.01 c0.03
v/c Ratio 0.28 0.52 0.21 0.42
Uniform Delay, d1 2.8 3.6 35.1 35.6
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 1.0 1.1 3.3
Delay (s) 3.1 4.6 36.2 38.9
Level of Service A A D D
Approach Delay (s) 3.1 4.6 36.2 38.9
Approach LOS A A D D

Intersection Summary
HCM 2000 Control Delay 6.0 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 80.1 Sum of lost time (s) 13.0
Intersection Capacity Utilization 73.1% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 740 45 8 1128 7 6
Future Volume (vph) 740 45 8 1128 7 6
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 33.0 20.0 0.0 0.0
Storage Lanes 1 1 1 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 0.95 1.00 1.00 0.95 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3400 1536 1785 3466 1785 1597
Flt Permitted 0.950 0.950
Satd. Flow (perm) 3400 1536 1785 3466 1785 1597
Link Speed (k/h) 50 50 48
Link Distance (m) 414.1 110.3 113.4
Travel Time (s) 29.8 7.9 8.5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 5% 4% 0% 3% 0% 0%
Adj. Flow (vph) 804 49 9 1226 8 7
Shared Lane Traffic (%)
Lane Group Flow (vph) 804 49 9 1226 8 7
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(m) 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane Yes Yes
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 14 24 24 14
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 41.2% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 766 48 27 1102 48 21
Future Volume (vph) 766 48 27 1102 48 21
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 26.6 28.2 0.0
Storage Lanes 0 1 1 1
Taper Length (m) 28.8 24.6
Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00
Ped Bike Factor 1.00 1.00 1.00
Frt 0.991 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 2855 0 1317 2869 1373 1307
Flt Permitted 0.321 0.950
Satd. Flow (perm) 2855 0 444 2869 1368 1307
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 20 23
Link Speed (k/h) 50 50 50
Link Distance (m) 160.3 229.7 303.4
Travel Time (s) 11.5 16.5 21.8
Confl. Peds. (#/hr) 7 7 6
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 11% 17% 22% 12% 17% 10%
Adj. Flow (vph) 833 52 29 1198 52 23
Shared Lane Traffic (%)
Lane Group Flow (vph) 885 0 29 1198 52 23
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(m) 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane Yes
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 15 25 25 15
Number of Detectors 0 0 0 1 1
Detector Template 
Leading Detector (m) 0.0 0.0 0.0 9.0 9.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 0.0 0.0 0.0 9.0 9.0
Detector 1 Type Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Turn Type NA Perm NA Perm Perm
Protected Phases 2 2
Permitted Phases 2 8 8
Detector Phase 8 8
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 8.0 8.0
Minimum Split (s) 29.0 29.0 29.0 30.0 30.0
Total Split (s) 29.3 29.3 29.3 15.7 15.7
Total Split (%) 65.1% 65.1% 65.1% 34.9% 34.9%
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Lane Group EBT EBR WBL WBT NBL NBR
Maximum Green (s) 22.9 22.9 22.9 10.2 10.2
Yellow Time (s) 4.0 4.0 4.0 3.3 3.3
All-Red Time (s) 2.4 2.4 2.4 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.4 6.4 6.4 5.5 5.5
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 14.0 14.0 14.0 16.0 16.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 32.7 32.7 32.7 8.3 8.3
Actuated g/C Ratio 0.73 0.73 0.73 0.18 0.18
v/c Ratio 0.43 0.09 0.57 0.21 0.09
Control Delay 5.9 6.0 6.4 17.5 8.5
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 5.9 6.0 6.4 17.5 8.5
LOS A A A B A
Approach Delay 5.9 6.4 14.8
Approach LOS A A B

Intersection Summary
Area Type: CBD
Cycle Length: 45
Actuated Cycle Length: 45
Offset: 44.1 (98%), Referenced to phase 2:EBWB, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.57
Intersection Signal Delay: 6.5 Intersection LOS: A
Intersection Capacity Utilization 50.4% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     97: LUPIN DR & DUNDAS ST
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Lane Group EBT WBL WBT NBL NBR
Lane Group Flow (vph) 885 29 1198 52 23
v/c Ratio 0.43 0.09 0.57 0.21 0.09
Control Delay 5.9 6.0 6.4 17.5 8.5
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 5.9 6.0 6.4 17.5 8.5
Queue Length 50th (m) 17.6 0.7 21.3 3.3 0.0
Queue Length 95th (m) 31.6 m3.3 65.1 9.0 3.7
Internal Link Dist (m) 136.3 205.7 279.4
Turn Bay Length (m) 26.6 28.2
Base Capacity (vph) 2081 322 2086 310 314
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.43 0.09 0.57 0.17 0.07

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 766 48 27 1102 48 21
Future Volume (vph) 766 48 27 1102 48 21
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.4 6.4 6.4 5.5 5.5
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 0.99 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 2855 1314 2869 1368 1307
Flt Permitted 1.00 0.32 1.00 0.95 1.00
Satd. Flow (perm) 2855 444 2869 1368 1307
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 833 52 29 1198 52 23
RTOR Reduction (vph) 8 0 0 0 0 20
Lane Group Flow (vph) 877 0 29 1198 52 3
Confl. Peds. (#/hr) 7 7 6
Heavy Vehicles (%) 11% 17% 22% 12% 17% 10%
Turn Type NA Perm NA Perm Perm
Protected Phases 2 2
Permitted Phases 2 8 8
Actuated Green, G (s) 28.0 28.0 28.0 5.1 5.1
Effective Green, g (s) 28.0 28.0 28.0 5.1 5.1
Actuated g/C Ratio 0.62 0.62 0.62 0.11 0.11
Clearance Time (s) 6.4 6.4 6.4 5.5 5.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1776 276 1785 155 148
v/s Ratio Prot 0.31 c0.42
v/s Ratio Perm 0.07 c0.04 0.00
v/c Ratio 0.49 0.11 0.67 0.34 0.02
Uniform Delay, d1 4.6 3.4 5.5 18.4 17.7
Progression Factor 1.00 1.10 0.93 1.00 1.00
Incremental Delay, d2 1.0 0.6 1.6 1.3 0.0
Delay (s) 5.6 4.4 6.7 19.7 17.8
Level of Service A A A B B
Approach Delay (s) 5.6 6.7 19.1
Approach LOS A A B

Intersection Summary
HCM 2000 Control Delay 6.7 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 11.9
Intersection Capacity Utilization 50.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 69 723 54 122 872 104 62 167 61 130 476 156
Future Volume (vph) 69 723 54 122 872 104 62 167 61 130 476 156
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 65.0 0.0 40.2 0.0 37.3 0.0 29.6 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 49.9 21.5 43.0 50.6
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 0.95 0.95 1.00 0.95 0.95
Ped Bike Factor 1.00 1.00 1.00 1.00 0.99 0.99 0.99 0.99
Frt 0.990 0.984 0.960 0.963
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1580 3181 0 1539 3216 0 1500 2888 0 1668 2971 0
Flt Permitted 0.190 0.255 0.359 0.503
Satd. Flow (perm) 315 3181 0 411 3216 0 560 2888 0 878 2971 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 11 17 53 53
Link Speed (k/h) 50 50 50 50
Link Distance (m) 250.1 563.2 123.0 257.8
Travel Time (s) 18.0 40.6 8.9 18.6
Confl. Peds. (#/hr) 12 14 14 12 23 7 7 23
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 13% 11% 9% 16% 9% 8% 19% 18% 18% 7% 15% 13%
Adj. Flow (vph) 75 786 59 133 948 113 67 182 66 141 517 170
Shared Lane Traffic (%)
Lane Group Flow (vph) 75 845 0 133 1061 0 67 248 0 141 687 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes Yes
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 0 1 0 1 1 2 1
Detector Template 
Leading Detector (m) 24.0 0.0 24.0 0.0 14.0 14.0 24.0 14.0
Trailing Detector (m) 15.0 0.0 15.0 0.0 -1.0 -1.0 -1.0 -1.0
Detector 1 Position(m) 15.0 0.0 15.0 0.0 -1.0 -1.0 -1.0 -1.0
Detector 1 Size(m) 9.0 0.0 9.0 0.0 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 15.0
Detector 2 Size(m) 9.0
Detector 2 Type Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0
Turn Type pm+pt NA pm+pt NA Perm NA pm+pt NA
Protected Phases 5 2 1 6 8 7 4
Permitted Phases 2 6 8 4
Detector Phase 5 1 8 8 7 4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Switch Phase
Minimum Initial (s) 5.0 20.0 5.0 20.0 8.0 8.0 5.0 8.0
Minimum Split (s) 9.0 29.0 9.0 29.0 27.0 27.0 9.0 27.0
Total Split (s) 10.8 45.0 9.0 43.2 27.0 27.0 9.0 36.0
Total Split (%) 12.0% 50.0% 10.0% 48.0% 30.0% 30.0% 10.0% 40.0%
Maximum Green (s) 7.8 39.0 6.0 37.2 20.9 20.9 6.0 29.9
Yellow Time (s) 3.0 3.7 3.0 3.7 4.2 4.2 3.0 4.2
All-Red Time (s) 0.0 2.3 0.0 2.3 1.9 1.9 0.0 1.9
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.0 3.0 6.0 6.1 6.1 3.0 6.1
Lead/Lag Lead Lag Lead Lag Lag Lag Lead
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max None None None None
Walk Time (s) 15.0 15.0 15.0 15.0 15.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 52.7 43.5 54.0 45.4 15.8 15.8 27.9 24.8
Actuated g/C Ratio 0.59 0.48 0.60 0.50 0.18 0.18 0.31 0.28
v/c Ratio 0.28 0.55 0.41 0.65 0.68 0.45 0.43 0.80
Control Delay 14.3 22.3 12.2 20.3 66.8 27.5 26.8 35.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 14.3 22.3 12.2 20.3 66.8 27.5 26.8 35.2
LOS B C B C E C C D
Approach Delay 21.6 19.4 35.9 33.7
Approach LOS C B D C

Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 47.7 (53%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.80
Intersection Signal Delay: 25.3 Intersection LOS: C
Intersection Capacity Utilization 75.6% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     98: HOPKINS/RR 36 (ANDERSON ST) & DUNDAS ST
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 75 845 133 1061 67 248 141 687
v/c Ratio 0.28 0.55 0.41 0.65 0.68 0.45 0.43 0.80
Control Delay 14.3 22.3 12.2 20.3 66.8 27.5 26.8 35.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 14.3 22.3 12.2 20.3 66.8 27.5 26.8 35.2
Queue Length 50th (m) 6.3 64.7 8.1 64.9 10.0 14.4 16.6 48.8
Queue Length 95th (m) 12.8 89.7 17.2 97.6 #24.1 23.2 27.7 62.9
Internal Link Dist (m) 226.1 539.2 99.0 233.8
Turn Bay Length (m) 65.0 40.2 37.3 29.6
Base Capacity (vph) 299 1542 331 1631 130 711 325 1022
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.25 0.55 0.40 0.65 0.52 0.35 0.43 0.67

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 69 723 54 122 872 104 62 167 61 130 476 156
Future Volume (vph) 69 723 54 122 872 104 62 167 61 130 476 156
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 6.0 3.0 6.0 6.1 6.1 3.0 6.1
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.98 1.00 0.96 1.00 0.96
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1579 3180 1537 3216 1483 2888 1663 2970
Flt Permitted 0.19 1.00 0.25 1.00 0.36 1.00 0.50 1.00
Satd. Flow (perm) 316 3180 412 3216 560 2888 880 2970
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 75 786 59 133 948 113 67 182 66 141 517 170
RTOR Reduction (vph) 0 6 0 0 9 0 0 44 0 0 38 0
Lane Group Flow (vph) 75 839 0 133 1052 0 67 204 0 141 649 0
Confl. Peds. (#/hr) 12 14 14 12 23 7 7 23
Heavy Vehicles (%) 13% 11% 9% 16% 9% 8% 19% 18% 18% 7% 15% 13%
Turn Type pm+pt NA pm+pt NA Perm NA pm+pt NA
Protected Phases 5 2 1 6 8 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 48.7 43.5 51.5 44.9 15.8 15.8 24.8 24.8
Effective Green, g (s) 48.7 43.5 51.5 44.9 15.8 15.8 24.8 24.8
Actuated g/C Ratio 0.54 0.48 0.57 0.50 0.18 0.18 0.28 0.28
Clearance Time (s) 3.0 6.0 3.0 6.0 6.1 6.1 3.0 6.1
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 243 1537 318 1604 98 507 294 818
v/s Ratio Prot 0.02 0.26 c0.03 c0.33 0.07 0.03 c0.22
v/s Ratio Perm 0.15 0.21 0.12 0.10
v/c Ratio 0.31 0.55 0.42 0.66 0.68 0.40 0.48 0.79
Uniform Delay, d1 11.1 16.3 9.9 16.8 34.8 32.9 25.9 30.2
Progression Factor 1.47 1.21 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 1.3 0.9 2.1 17.9 0.5 1.2 5.3
Delay (s) 16.9 21.0 10.7 18.9 52.7 33.4 27.1 35.5
Level of Service B C B B D C C D
Approach Delay (s) 20.7 18.0 37.5 34.1
Approach LOS C B D C

Intersection Summary
HCM 2000 Control Delay 24.7 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 18.1
Intersection Capacity Utilization 75.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings AM Peak Hour
99: RR 26 (THICKSON RD) & DUNDAS ST Whitby Oshawa - 2019 Existing AM

Synchro 9 12-18-2020
IBI Group Page 10

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 70 595 107 156 850 53 135 678 120 126 992 157
Future Volume (vph) 70 595 107 156 850 53 135 678 120 126 992 157
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 77.5 85.1 104.8 0.0 57.4 64.0 97.0 31.1
Storage Lanes 1 1 1 0 1 1 1 1
Taper Length (m) 29.5 29.8 31.8 16.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Ped Bike Factor 1.00 0.97 1.00 1.00 0.98 1.00 0.98
Frt 0.850 0.991 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1733 3466 1581 1750 3455 0 1716 3368 1551 1767 3433 1581
Flt Permitted 0.132 0.306 0.100 0.258
Satd. Flow (perm) 240 3466 1541 561 3455 0 181 3368 1522 479 3433 1542
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 116 6 130 97
Link Speed (k/h) 50 50 60 60
Link Distance (m) 253.5 302.2 177.5 245.6
Travel Time (s) 18.3 21.8 10.7 14.7
Confl. Peds. (#/hr) 9 10 10 9 8 4 4 8
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 3% 3% 1% 2% 2% 6% 4% 6% 3% 1% 4% 1%
Adj. Flow (vph) 76 647 116 170 924 58 147 737 130 137 1078 171
Shared Lane Traffic (%)
Lane Group Flow (vph) 76 647 116 170 982 0 147 737 130 137 1078 171
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes Yes
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type pm+pt NA Perm pm+pt NA pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 8 8 4 4
Minimum Split (s) 8.0 32.0 32.0 8.0 32.0 8.0 27.0 27.0 8.0 27.0 27.0
Total Split (s) 8.8 46.2 46.2 8.8 46.2 9.9 46.2 46.2 8.8 45.1 45.1
Total Split (%) 8.0% 42.0% 42.0% 8.0% 42.0% 9.0% 42.0% 42.0% 8.0% 41.0% 41.0%
Maximum Green (s) 5.8 39.4 39.4 5.8 39.4 6.9 40.0 40.0 5.8 38.9 38.9
Yellow Time (s) 3.0 4.0 4.0 3.0 4.0 3.0 4.2 4.2 3.0 4.2 4.2
All-Red Time (s) 0.0 2.8 2.8 0.0 2.8 0.0 2.0 2.0 0.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.8 6.8 3.0 6.8 3.0 6.2 6.2 3.0 6.2 6.2
Lead/Lag Lead Lag Lag Lead Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize?
Walk Time (s) 18.0 18.0 18.0 15.0 15.0 15.0 15.0
Flash Dont Walk (s) 6.0 6.0 6.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 49.0 39.4 39.4 49.0 39.4 50.1 40.0 40.0 47.9 38.9 38.9
Actuated g/C Ratio 0.45 0.36 0.36 0.45 0.36 0.46 0.36 0.36 0.44 0.35 0.35
v/c Ratio 0.41 0.52 0.19 0.54 0.79 0.83 0.60 0.20 0.50 0.89 0.28
Control Delay 21.4 25.4 2.9 22.1 33.8 54.7 31.1 5.0 24.0 43.9 12.7
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 21.4 25.4 2.9 22.1 33.8 54.7 31.1 5.0 24.0 43.9 12.7
LOS C C A C C D C A C D B
Approach Delay 22.0 32.1 31.1 38.1
Approach LOS C C C D

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 5.5 (5%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 80
Control Type: Pretimed
Maximum v/c Ratio: 0.89
Intersection Signal Delay: 31.8 Intersection LOS: C
Intersection Capacity Utilization 81.8% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     99: RR 26 (THICKSON RD) & DUNDAS ST
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 76 647 116 170 982 147 737 130 137 1078 171
v/c Ratio 0.41 0.52 0.19 0.54 0.79 0.83 0.60 0.20 0.50 0.89 0.28
Control Delay 21.4 25.4 2.9 22.1 33.8 54.7 31.1 5.0 24.0 43.9 12.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 21.4 25.4 2.9 22.1 33.8 54.7 31.1 5.0 24.0 43.9 12.7
Queue Length 50th (m) 5.6 53.8 1.0 14.8 90.2 16.3 61.8 0.0 15.0 104.7 9.9
Queue Length 95th (m) 10.5 56.7 4.3 22.9 113.2 #45.3 79.6 10.9 25.7 #139.1 24.3
Internal Link Dist (m) 229.5 278.2 153.5 221.6
Turn Bay Length (m) 77.5 85.1 104.8 57.4 64.0 97.0 31.1
Base Capacity (vph) 185 1241 626 312 1241 178 1224 636 276 1214 608
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.41 0.52 0.19 0.54 0.79 0.83 0.60 0.20 0.50 0.89 0.28

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 70 595 107 156 850 53 135 678 120 126 992 157
Future Volume (vph) 70 595 107 156 850 53 135 678 120 126 992 157
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 6.8 6.8 3.0 6.8 3.0 6.2 6.2 3.0 6.2 6.2
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1733 3466 1541 1748 3456 1716 3368 1522 1767 3433 1542
Flt Permitted 0.13 1.00 1.00 0.31 1.00 0.10 1.00 1.00 0.26 1.00 1.00
Satd. Flow (perm) 240 3466 1541 564 3456 181 3368 1522 479 3433 1542
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 76 647 116 170 924 58 147 737 130 137 1078 171
RTOR Reduction (vph) 0 0 74 0 4 0 0 0 83 0 0 63
Lane Group Flow (vph) 76 647 42 170 978 0 147 737 47 137 1078 108
Confl. Peds. (#/hr) 9 10 10 9 8 4 4 8
Heavy Vehicles (%) 3% 3% 1% 2% 2% 6% 4% 6% 3% 1% 4% 1%
Turn Type pm+pt NA Perm pm+pt NA pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 8 8 4 4
Actuated Green, G (s) 45.2 39.4 39.4 45.2 39.4 46.9 40.0 40.0 44.7 38.9 38.9
Effective Green, g (s) 45.2 39.4 39.4 45.2 39.4 46.9 40.0 40.0 44.7 38.9 38.9
Actuated g/C Ratio 0.41 0.36 0.36 0.41 0.36 0.43 0.36 0.36 0.41 0.35 0.35
Clearance Time (s) 3.0 6.8 6.8 3.0 6.8 3.0 6.2 6.2 3.0 6.2 6.2
Lane Grp Cap (vph) 177 1241 551 294 1237 173 1224 553 262 1214 545
v/s Ratio Prot 0.02 0.19 c0.03 c0.28 c0.05 0.22 0.03 c0.31
v/s Ratio Perm 0.15 0.03 0.21 0.31 0.03 0.18 0.07
v/c Ratio 0.43 0.52 0.08 0.58 0.79 0.85 0.60 0.09 0.52 0.89 0.20
Uniform Delay, d1 22.4 27.9 23.3 23.0 31.6 24.4 28.5 23.0 21.8 33.5 24.7
Progression Factor 0.93 0.85 0.51 0.86 0.91 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.0 1.5 0.3 7.3 4.7 37.8 2.2 0.3 7.3 9.8 0.8
Delay (s) 27.8 25.2 12.1 27.0 33.6 62.2 30.7 23.3 29.1 43.3 25.5
Level of Service C C B C C E C C C D C
Approach Delay (s) 23.6 32.6 34.3 39.7
Approach LOS C C C D

Intersection Summary
HCM 2000 Control Delay 33.5 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 19.0
Intersection Capacity Utilization 81.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 77 688 30 64 930 113 59 150 53 134 203 82
Future Volume (vph) 77 688 30 64 930 113 59 150 53 134 203 82
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 37.3 0.0 42.8 0.0 38.5 60.0 26.5 0.0
Storage Lanes 1 0 1 0 1 1 1 0
Taper Length (m) 28.3 43.1 20.4 42.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.994 0.984 0.961 0.957
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1580 3163 0 1566 3188 0 1566 3028 0 1594 1578 0
Flt Permitted 0.131 0.279 0.400 0.586
Satd. Flow (perm) 218 3163 0 459 3188 0 658 3028 0 980 1578 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 5 16 58 24
Link Speed (k/h) 50 50 50 50
Link Distance (m) 110.3 818.0 1197.3 2064.6
Travel Time (s) 7.9 58.9 86.2 148.7
Confl. Peds. (#/hr) 2 4 4 2 3 5 5 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 13% 12% 13% 14% 11% 2% 14% 12% 15% 12% 12% 17%
Adj. Flow (vph) 84 748 33 70 1011 123 64 163 58 146 221 89
Shared Lane Traffic (%)
Lane Group Flow (vph) 84 781 0 70 1134 0 64 221 0 146 310 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes Yes
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 14 24 15
Number of Detectors 1 0 1 0 2 1 1 1
Detector Template 
Leading Detector (m) 23.0 0.0 23.0 0.0 24.0 15.0 9.0 9.0
Trailing Detector (m) 14.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 14.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 0.0 9.0 0.0 9.0 15.0 9.0 9.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 15.0
Detector 2 Size(m) 9.0
Detector 2 Type Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4
Detector Phase 5 1 3 8 7 4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Switch Phase
Minimum Initial (s) 5.0 20.0 5.0 20.0 5.0 8.0 5.0 8.0
Minimum Split (s) 8.0 29.2 8.0 29.2 8.0 35.7 8.0 35.7
Total Split (s) 8.1 36.9 8.1 36.9 8.1 36.9 8.1 36.9
Total Split (%) 9.0% 41.0% 9.0% 41.0% 9.0% 41.0% 9.0% 41.0%
Maximum Green (s) 5.1 30.9 5.1 30.9 5.1 30.2 5.1 30.2
Yellow Time (s) 3.0 3.7 3.0 3.7 3.0 4.0 3.0 4.0
All-Red Time (s) 0.0 2.3 0.0 2.3 0.0 2.7 0.0 2.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.0 3.0 6.0 3.0 6.7 3.0 6.7
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 16.0 16.0 22.0 22.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 49.4 41.2 48.9 41.0 29.5 20.7 30.1 22.3
Actuated g/C Ratio 0.55 0.46 0.54 0.46 0.33 0.23 0.33 0.25
v/c Ratio 0.40 0.54 0.22 0.78 0.24 0.30 0.40 0.76
Control Delay 16.7 21.7 10.8 22.5 18.6 20.1 22.5 40.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 16.7 21.7 10.8 22.5 18.6 20.1 22.5 40.6
LOS B C B C B C C D
Approach Delay 21.2 21.8 19.8 34.8
Approach LOS C C B C

Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 86.4 (96%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 85
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.78
Intersection Signal Delay: 23.5 Intersection LOS: C
Intersection Capacity Utilization 71.6% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     100: DUNDAS ST/KING ST & GARRARD RD
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 84 781 70 1134 64 221 146 310
v/c Ratio 0.40 0.54 0.22 0.78 0.24 0.30 0.40 0.76
Control Delay 16.7 21.7 10.8 22.5 18.6 20.1 22.5 40.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 16.7 21.7 10.8 22.5 18.6 20.1 22.5 40.6
Queue Length 50th (m) 5.8 48.3 3.8 50.2 6.5 10.9 15.7 42.6
Queue Length 95th (m) 14.4 75.1 m7.2m#129.5 11.9 17.1 24.0 61.5
Internal Link Dist (m) 86.3 794.0 1173.3 2040.6
Turn Bay Length (m) 37.3 42.8 38.5 26.5
Base Capacity (vph) 212 1452 322 1461 266 1054 362 545
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.40 0.54 0.22 0.78 0.24 0.21 0.40 0.57

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 77 688 30 64 930 113 59 150 53 134 203 82
Future Volume (vph) 77 688 30 64 930 113 59 150 53 134 203 82
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 6.0 3.0 6.0 3.0 6.7 3.0 6.7
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.98 1.00 0.96 1.00 0.96
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1580 3162 1565 3187 1565 3027 1591 1578
Flt Permitted 0.13 1.00 0.28 1.00 0.40 1.00 0.59 1.00
Satd. Flow (perm) 218 3162 460 3187 659 3027 981 1578
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 84 748 33 70 1011 123 64 163 58 146 221 89
RTOR Reduction (vph) 0 3 0 0 9 0 0 44 0 0 18 0
Lane Group Flow (vph) 84 778 0 70 1125 0 64 177 0 146 292 0
Confl. Peds. (#/hr) 2 4 4 2 3 5 5 3
Heavy Vehicles (%) 13% 12% 13% 14% 11% 2% 14% 12% 15% 12% 12% 17%
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 45.1 40.0 44.7 39.8 25.4 21.3 27.4 22.3
Effective Green, g (s) 45.1 40.0 44.7 39.8 25.4 21.3 27.4 22.3
Actuated g/C Ratio 0.50 0.44 0.50 0.44 0.28 0.24 0.30 0.25
Clearance Time (s) 3.0 6.0 3.0 6.0 3.0 6.7 3.0 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 186 1405 288 1409 227 716 333 390
v/s Ratio Prot c0.03 0.25 0.01 c0.35 0.01 0.06 c0.02 c0.18
v/s Ratio Perm 0.20 0.11 0.07 0.11
v/c Ratio 0.45 0.55 0.24 0.80 0.28 0.25 0.44 0.75
Uniform Delay, d1 14.4 18.4 12.4 21.6 24.4 27.8 24.2 31.3
Progression Factor 1.00 1.00 0.87 0.79 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.7 1.6 0.3 3.0 0.7 0.2 0.9 7.7
Delay (s) 16.1 20.0 11.1 20.1 25.1 28.0 25.1 38.9
Level of Service B C B C C C C D
Approach Delay (s) 19.6 19.6 27.4 34.5
Approach LOS B B C C

Intersection Summary
HCM 2000 Control Delay 22.8 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 18.7
Intersection Capacity Utilization 71.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 26 760 94 13 1025 31 85 31 20 29 39 60
Future Volume (vph) 26 760 94 13 1025 31 85 31 20 29 39 60
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 41.4 0.0 25.9 0.0 33.5 0.0 28.6 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 23.3 14.6 40.0 22.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.99 1.00 0.97 0.99 0.98 0.97
Frt 0.984 0.996 0.941 0.909
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1594 3113 0 1653 3169 0 1608 1507 0 1733 1507 0
Flt Permitted 0.225 0.293 0.686 0.720
Satd. Flow (perm) 377 3113 0 506 3169 0 1124 1507 0 1282 1507 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 22 5 22 65
Link Speed (k/h) 50 50 50 50
Link Distance (m) 563.2 253.5 146.1 163.8
Travel Time (s) 40.6 18.3 10.5 11.8
Confl. Peds. (#/hr) 2 11 11 2 20 14 14 20
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 12% 12% 13% 8% 12% 16% 11% 16% 15% 3% 10% 10%
Adj. Flow (vph) 28 826 102 14 1114 34 92 34 22 32 42 65
Shared Lane Traffic (%)
Lane Group Flow (vph) 28 928 0 14 1148 0 92 56 0 32 107 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes Yes
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 0 0 0 1 1 1 1
Detector Template 
Leading Detector (m) 22.3 0.0 0.0 0.0 9.0 9.0 15.0 15.0
Trailing Detector (m) 13.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 13.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 0.0 0.0 0.0 9.0 9.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Detector Phase 2 8 8 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 28.0 28.0 28.0 28.0 25.0 25.0 25.0 25.0
Total Split (s) 72.6 72.6 72.6 72.6 37.4 37.4 37.4 37.4
Total Split (%) 66.0% 66.0% 66.0% 66.0% 34.0% 34.0% 34.0% 34.0%



Lanes, Volumes, Timings AM Peak Hour
154: GLEN HILL DR & DUNDAS ST Whitby Oshawa - 2019 Existing AM

Synchro 9 12-18-2020
IBI Group Page 19

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 67.0 67.0 67.0 67.0 31.4 31.4 31.4 31.4
Yellow Time (s) 4.0 4.0 4.0 4.0 3.3 3.3 3.3 3.3
All-Red Time (s) 1.6 1.6 1.6 1.6 2.7 2.7 2.7 2.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.6 5.6 5.6 5.6 6.0 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None None None
Walk Time (s) 10.0 10.0 10.0 10.0 13.0 13.0 13.0 13.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 84.0 84.0 84.0 84.0 14.4 14.4 14.4 14.4
Actuated g/C Ratio 0.76 0.76 0.76 0.76 0.13 0.13 0.13 0.13
v/c Ratio 0.10 0.39 0.04 0.47 0.63 0.26 0.19 0.42
Control Delay 5.3 5.3 2.7 3.0 62.7 30.2 42.8 23.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 5.3 5.3 2.7 3.0 62.7 30.2 42.8 23.6
LOS A A A A E C D C
Approach Delay 5.3 2.9 50.4 28.1
Approach LOS A A D C

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 106.7 (97%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 55
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.63
Intersection Signal Delay: 8.2 Intersection LOS: A
Intersection Capacity Utilization 51.7% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     154: GLEN HILL DR & DUNDAS ST
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 28 928 14 1148 92 56 32 107
v/c Ratio 0.10 0.39 0.04 0.47 0.63 0.26 0.19 0.42
Control Delay 5.3 5.3 2.7 3.0 62.7 30.2 42.8 23.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 5.3 5.3 2.7 3.0 62.7 30.2 42.8 23.6
Queue Length 50th (m) 1.2 26.1 0.4 18.7 17.5 6.1 5.7 7.5
Queue Length 95th (m) 4.5 45.0 m0.8 26.8 31.0 15.6 13.2 21.0
Internal Link Dist (m) 539.2 229.5 122.1 139.8
Turn Bay Length (m) 41.4 25.9 33.5 28.6
Base Capacity (vph) 287 2382 386 2421 320 445 365 476
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.10 0.39 0.04 0.47 0.29 0.13 0.09 0.22

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 26 760 94 13 1025 31 85 31 20 29 39 60
Future Volume (vph) 26 760 94 13 1025 31 85 31 20 29 39 60
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.6 5.6 5.6 5.6 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 0.99 1.00 0.97
Flpb, ped/bikes 1.00 1.00 0.99 1.00 0.97 1.00 0.98 1.00
Frt 1.00 0.98 1.00 1.00 1.00 0.94 1.00 0.91
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1592 3111 1637 3167 1557 1507 1692 1507
Flt Permitted 0.23 1.00 0.29 1.00 0.69 1.00 0.72 1.00
Satd. Flow (perm) 377 3111 505 3167 1124 1507 1283 1507
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 28 826 102 14 1114 34 92 34 22 32 42 65
RTOR Reduction (vph) 0 5 0 0 1 0 0 19 0 0 56 0
Lane Group Flow (vph) 28 923 0 14 1147 0 92 37 0 32 51 0
Confl. Peds. (#/hr) 2 11 11 2 20 14 14 20
Heavy Vehicles (%) 12% 12% 13% 8% 12% 16% 11% 16% 15% 3% 10% 10%
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 84.0 84.0 84.0 84.0 14.4 14.4 14.4 14.4
Effective Green, g (s) 84.0 84.0 84.0 84.0 14.4 14.4 14.4 14.4
Actuated g/C Ratio 0.76 0.76 0.76 0.76 0.13 0.13 0.13 0.13
Clearance Time (s) 5.6 5.6 5.6 5.6 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 287 2375 385 2418 147 197 167 197
v/s Ratio Prot 0.30 c0.36 0.02 0.03
v/s Ratio Perm 0.07 0.03 c0.08 0.02
v/c Ratio 0.10 0.39 0.04 0.47 0.63 0.19 0.19 0.26
Uniform Delay, d1 3.3 4.4 3.2 4.8 45.2 42.6 42.6 43.0
Progression Factor 1.00 1.00 0.58 0.46 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 0.5 0.1 0.5 8.1 0.5 0.6 0.7
Delay (s) 4.0 4.8 2.0 2.7 53.3 43.0 43.2 43.7
Level of Service A A A A D D D D
Approach Delay (s) 4.8 2.7 49.4 43.6
Approach LOS A A D D

Intersection Summary
HCM 2000 Control Delay 8.8 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.50
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 11.6
Intersection Capacity Utilization 51.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 12 825 5 3 1148 48 0 0 2 36 0 14
Future Volume (vph) 12 825 5 3 1148 48 0 0 2 36 0 14
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 49.7 0.0 52.2 0.0 0.0 0.0 20.3 0.0
Storage Lanes 1 0 1 0 0 0 1 0
Taper Length (m) 0.0 25.0 0.0 35.7
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 1.00 1.00 0.98 1.00 0.98
Frt 0.999 0.994 0.865 0.850
Flt Protected 0.950 0.950 0.950
Satd. Flow (prot) 1653 3182 0 1785 3191 0 0 1067 0 1566 1300 0
Flt Permitted 0.200 0.313 0.757
Satd. Flow (perm) 348 3182 0 586 3191 0 0 1067 0 1244 1300 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 1 8 173 83
Link Speed (k/h) 50 50 50 50
Link Distance (m) 302.2 414.1 37.7 183.4
Travel Time (s) 21.8 29.8 2.7 13.2
Confl. Peds. (#/hr) 3 6 6 3 2 2 2 2
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 8% 12% 20% 0% 11% 13% 0% 0% 50% 14% 0% 21%
Adj. Flow (vph) 13 897 5 3 1248 52 0 0 2 39 0 15
Shared Lane Traffic (%)
Lane Group Flow (vph) 13 902 0 3 1300 0 0 2 0 39 15 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 0.0 3.5
Link Offset(m) 0.0 0.0 -10.1 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes Yes
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 0 0 0 1 1 1 1
Detector Template 
Leading Detector (m) 9.0 0.0 0.0 0.0 15.0 9.0 9.0 9.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 0.0 0.0 0.0 15.0 9.0 9.0 9.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Detector Phase 2 8 8 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 28.0 28.0 28.0 28.0 28.0 28.0 28.0 28.0
Total Split (s) 77.0 77.0 77.0 77.0 33.0 33.0 33.0 33.0
Total Split (%) 70.0% 70.0% 70.0% 70.0% 30.0% 30.0% 30.0% 30.0%
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 71.3 71.3 71.3 71.3 27.0 27.0 27.0 27.0
Yellow Time (s) 3.7 3.7 3.7 3.7 3.5 3.5 3.5 3.5
All-Red Time (s) 2.0 2.0 2.0 2.0 2.5 2.5 2.5 2.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.7 5.7 5.7 5.7 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None None None
Walk Time (s) 15.0 15.0 15.0 15.0 16.0 16.0 16.0 16.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 96.6 96.6 96.6 96.6 9.6 9.6 9.6
Actuated g/C Ratio 0.88 0.88 0.88 0.88 0.09 0.09 0.09
v/c Ratio 0.04 0.32 0.01 0.46 0.01 0.36 0.08
Control Delay 2.4 2.4 2.7 3.3 0.0 56.1 0.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 2.4 2.4 2.7 3.3 0.0 56.1 0.8
LOS A A A A A E A
Approach Delay 2.4 3.3 40.7
Approach LOS A A D

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.46
Intersection Signal Delay: 3.9 Intersection LOS: A
Intersection Capacity Utilization 52.3% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     169: DUNDAS ST & KATHLEEN ST
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Lane Group EBL EBT WBL WBT NBT SBL SBT
Lane Group Flow (vph) 13 902 3 1300 2 39 15
v/c Ratio 0.04 0.32 0.01 0.46 0.01 0.36 0.08
Control Delay 2.4 2.4 2.7 3.3 0.0 56.1 0.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 2.4 2.4 2.7 3.3 0.0 56.1 0.8
Queue Length 50th (m) 0.3 12.6 0.1 32.3 0.0 7.5 0.0
Queue Length 95th (m) m0.8 19.2 0.6 51.6 0.0 16.8 0.0
Internal Link Dist (m) 278.2 390.1 13.7 159.4
Turn Bay Length (m) 49.7 52.2 20.3
Base Capacity (vph) 305 2793 514 2802 392 305 381
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.04 0.32 0.01 0.46 0.01 0.13 0.04

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 12 825 5 3 1148 48 0 0 2 36 0 14
Future Volume (vph) 12 825 5 3 1148 48 0 0 2 36 0 14
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.7 5.7 5.7 5.7 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.99 0.86 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1651 3183 1777 3191 1067 1561 1300
Flt Permitted 0.20 1.00 0.31 1.00 1.00 0.76 1.00
Satd. Flow (perm) 347 3183 586 3191 1067 1243 1300
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 13 897 5 3 1248 52 0 0 2 39 0 15
RTOR Reduction (vph) 0 0 0 0 1 0 0 2 0 0 14 0
Lane Group Flow (vph) 13 902 0 3 1299 0 0 0 0 39 1 0
Confl. Peds. (#/hr) 3 6 6 3 2 2 2 2
Heavy Vehicles (%) 8% 12% 20% 0% 11% 13% 0% 0% 50% 14% 0% 21%
Turn Type Perm NA Perm NA NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 91.9 91.9 91.9 91.9 6.4 6.4 6.4
Effective Green, g (s) 91.9 91.9 91.9 91.9 6.4 6.4 6.4
Actuated g/C Ratio 0.84 0.84 0.84 0.84 0.06 0.06 0.06
Clearance Time (s) 5.7 5.7 5.7 5.7 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 289 2659 489 2665 62 72 75
v/s Ratio Prot 0.28 c0.41 0.00 0.00
v/s Ratio Perm 0.04 0.01 c0.03
v/c Ratio 0.04 0.34 0.01 0.49 0.00 0.54 0.01
Uniform Delay, d1 1.5 2.1 1.5 2.5 48.8 50.4 48.8
Progression Factor 0.82 0.94 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.3 0.0 0.6 0.0 8.1 0.1
Delay (s) 1.5 2.3 1.5 3.2 48.8 58.4 48.9
Level of Service A A A A D E D
Approach Delay (s) 2.3 3.1 48.8 55.8
Approach LOS A A D E

Intersection Summary
HCM 2000 Control Delay 4.1 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.49
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 11.7
Intersection Capacity Utilization 52.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 0 0 1013 22 0 19
Future Volume (vph) 0 0 1013 22 0 19
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 0.86 0.86 1.00 1.00
Frt 0.997 0.865
Flt Protected
Satd. Flow (prot) 0 0 6195 0 0 1625
Flt Permitted
Satd. Flow (perm) 0 0 6195 0 0 1625
Link Speed (k/h) 50 50 48
Link Distance (m) 285.3 225.6 170.3
Travel Time (s) 20.5 16.2 12.8
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 4% 5% 0% 0%
Adj. Flow (vph) 0 0 1101 24 0 21
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 1125 0 0 21
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 0.0 0.0 0.0
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 24 14 24 14
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 25.0% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 122 891 63 80 480 0 0 1006 80
Future Volume (vph) 0 0 0 122 891 63 80 480 0 0 1006 80
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 2000 1900 1900 1900 2000 1900
Storage Length (m) 0.0 0.0 0.0 0.0 30.0 0.0 0.0 0.0
Storage Lanes 0 0 0 0 1 0 0 0
Taper Length (m) 0.0 0.0 12.0 0.0
Lane Util. Factor 1.00 1.00 1.00 0.91 0.91 0.91 1.00 0.95 1.00 1.00 *1.00 0.95
Ped Bike Factor 1.00 1.00 1.00
Frt 0.991 0.989
Flt Protected 0.994 0.950
Satd. Flow (prot) 0 0 0 0 4451 0 1595 3119 0 0 3409 0
Flt Permitted 0.994 0.143
Satd. Flow (perm) 0 0 0 0 4449 0 239 3119 0 0 3409 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 17 15
Link Speed (k/h) 50 50 50 50
Link Distance (m) 226.5 417.7 98.9 574.3
Travel Time (s) 16.3 30.1 7.1 41.3
Confl. Peds. (#/hr) 3 6 19 19
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 0% 2% 2% 3% 6% 3% 0% 0% 3% 3%
Adj. Flow (vph) 0 0 0 133 968 68 87 522 0 0 1093 87
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 0 1169 0 87 522 0 0 1180 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.09 1.16 1.16 1.16 1.09 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA Perm NA NA
Protected Phases 6 8 4
Permitted Phases 6 8
Minimum Split (s) 26.0 26.0 24.0 24.0 24.0
Total Split (s) 35.0 35.0 35.0 35.0 35.0
Total Split (%) 50.0% 50.0% 50.0% 50.0% 50.0%
Maximum Green (s) 29.3 29.3 29.6 29.6 29.6
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.0 2.0 1.7 1.7 1.7
Lost Time Adjust (s) 0.0 -3.0 0.0 0.0
Total Lost Time (s) 5.7 2.4 5.4 5.4
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 13.0 13.0 11.0 11.0 11.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 29.3 32.6 29.6 29.6
Actuated g/C Ratio 0.42 0.47 0.42 0.42
v/c Ratio 0.62 0.78 0.40 0.81
Control Delay 8.1 61.2 10.0 23.3
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.1
Total Delay 8.1 61.2 10.0 23.4
LOS A E A C
Approach Delay 8.1 17.3 23.4
Approach LOS A B C

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 2.1 (3%), Referenced to phase 6:WBTL, Start of Green
Natural Cycle: 60
Control Type: Pretimed
Maximum v/c Ratio: 0.81
Intersection Signal Delay: 16.1 Intersection LOS: B
Intersection Capacity Utilization 74.9% ICU Level of Service D
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     12: RR 53 (STEVENSON RD) & BOND ST



Queues AM Peak Hour
12: RR 53 (STEVENSON RD) & BOND ST Whitby Oshawa - 2019 Existing AM

Synchro 9 12-18-2020
IBI Group Page 4

Lane Group WBT NBL NBT SBT
Lane Group Flow (vph) 1169 87 522 1180
v/c Ratio 0.62 0.78 0.40 0.81
Control Delay 8.1 61.2 10.0 23.3
Queue Delay 0.0 0.0 0.0 0.1
Total Delay 8.1 61.2 10.0 23.4
Queue Length 50th (m) 29.4 3.6 12.5 59.6
Queue Length 95th (m) 37.0 m#31.1 17.1 81.0
Internal Link Dist (m) 393.7 74.9 550.3
Turn Bay Length (m) 30.0
Base Capacity (vph) 1872 111 1318 1450
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 17
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.62 0.78 0.40 0.82

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 122 891 63 80 480 0 0 1006 80
Future Volume (vph) 0 0 0 122 891 63 80 480 0 0 1006 80
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 2000 1900 1900 1900 2000 1900
Total Lost time (s) 5.7 2.4 5.4 5.4
Lane Util. Factor 0.91 1.00 0.95 *1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 0.99 1.00 1.00 0.99
Flt Protected 0.99 0.95 1.00 1.00
Satd. Flow (prot) 4452 1591 3119 3409
Flt Permitted 0.99 0.14 1.00 1.00
Satd. Flow (perm) 4452 239 3119 3409
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 133 968 68 87 522 0 0 1093 87
RTOR Reduction (vph) 0 0 0 0 10 0 0 0 0 0 9 0
Lane Group Flow (vph) 0 0 0 0 1159 0 87 522 0 0 1171 0
Confl. Peds. (#/hr) 3 6 19 19
Heavy Vehicles (%) 0% 0% 0% 2% 2% 3% 6% 3% 0% 0% 3% 3%
Turn Type Perm NA Perm NA NA
Protected Phases 6 8 4
Permitted Phases 6 8
Actuated Green, G (s) 29.3 29.6 29.6 29.6
Effective Green, g (s) 29.3 32.6 29.6 29.6
Actuated g/C Ratio 0.42 0.47 0.42 0.42
Clearance Time (s) 5.7 5.4 5.4 5.4
Lane Grp Cap (vph) 1863 111 1318 1441
v/s Ratio Prot 0.17 0.34
v/s Ratio Perm 0.26 c0.36
v/c Ratio 0.62 0.78 0.40 0.81
Uniform Delay, d1 16.0 15.7 14.0 17.8
Progression Factor 0.42 0.87 0.64 1.00
Incremental Delay, d2 1.4 38.9 0.8 5.1
Delay (s) 8.1 52.6 9.8 22.9
Level of Service A D A C
Approach Delay (s) 0.0 8.1 15.9 22.9
Approach LOS A A B C

Intersection Summary
HCM 2000 Control Delay 15.6 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 11.1
Intersection Capacity Utilization 74.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 99 895 55 30 54 0 0 176 55
Future Volume (vph) 0 0 0 99 895 55 30 54 0 0 176 55
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 0.0 0.0 30.0 0.0 0.0 0.0
Storage Lanes 0 0 0 0 1 0 0 0
Taper Length (m) 0.0 0.0 25.0 0.0
Lane Util. Factor 1.00 1.00 1.00 0.91 0.91 0.91 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00
Frt 0.992 0.968
Flt Protected 0.995 0.950
Satd. Flow (prot) 0 0 0 0 4467 0 1560 1658 0 0 1637 0
Flt Permitted 0.995 0.571
Satd. Flow (perm) 0 0 0 0 4465 0 937 1658 0 0 1637 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 16 26
Link Speed (k/h) 50 50 50 50
Link Distance (m) 417.7 284.9 101.7 576.9
Travel Time (s) 30.1 20.5 7.3 41.5
Confl. Peds. (#/hr) 4 13 13
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 0% 2% 2% 2% 3% 2% 0% 0% 0% 0%
Adj. Flow (vph) 0 0 0 108 973 60 33 59 0 0 191 60
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 0 1141 0 33 59 0 0 251 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA Perm NA NA
Protected Phases 2 4 4
Permitted Phases 2 4
Minimum Split (s) 28.0 28.0 23.0 23.0 23.0
Total Split (s) 37.8 37.8 32.2 32.2 32.2
Total Split (%) 54.0% 54.0% 46.0% 46.0% 46.0%
Maximum Green (s) 32.3 32.3 26.6 26.6 26.6
Yellow Time (s) 3.3 3.3 3.3 3.3 3.3
All-Red Time (s) 2.2 2.2 2.3 2.3 2.3
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.6 5.6 5.6
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 12.0 12.0 11.0 11.0 11.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 32.3 26.6 26.6 26.6
Actuated g/C Ratio 0.46 0.38 0.38 0.38
v/c Ratio 0.55 0.09 0.09 0.39
Control Delay 5.6 10.4 10.1 16.3
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 5.6 10.4 10.1 16.3
LOS A B B B
Approach Delay 5.6 10.2 16.3
Approach LOS A B B

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 37.1 (53%), Referenced to phase 2:WBTL, Start of Green
Natural Cycle: 55
Control Type: Pretimed
Maximum v/c Ratio: 0.55
Intersection Signal Delay: 7.7 Intersection LOS: A
Intersection Capacity Utilization 57.4% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     14: GIBBONS ST & BOND ST
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Lane Group WBT NBL NBT SBT
Lane Group Flow (vph) 1141 33 59 251
v/c Ratio 0.55 0.09 0.09 0.39
Control Delay 5.6 10.4 10.1 16.3
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 5.6 10.4 10.1 16.3
Queue Length 50th (m) 10.4 1.8 3.2 19.0
Queue Length 95th (m) 12.9 m4.5 m7.0 34.9
Internal Link Dist (m) 260.9 77.7 552.9
Turn Bay Length (m) 30.0
Base Capacity (vph) 2068 356 630 638
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.55 0.09 0.09 0.39

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 99 895 55 30 54 0 0 176 55
Future Volume (vph) 0 0 0 99 895 55 30 54 0 0 176 55
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.6 5.6 5.6
Lane Util. Factor 0.91 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 0.99 1.00 1.00 0.97
Flt Protected 1.00 0.95 1.00 1.00
Satd. Flow (prot) 4467 1560 1658 1636
Flt Permitted 1.00 0.57 1.00 1.00
Satd. Flow (perm) 4467 937 1658 1636
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 108 973 60 33 59 0 0 191 60
RTOR Reduction (vph) 0 0 0 0 9 0 0 0 0 0 16 0
Lane Group Flow (vph) 0 0 0 0 1132 0 33 59 0 0 235 0
Confl. Peds. (#/hr) 4 13 13
Heavy Vehicles (%) 0% 0% 0% 2% 2% 2% 3% 2% 0% 0% 0% 0%
Turn Type Perm NA Perm NA NA
Protected Phases 2 4 4
Permitted Phases 2 4
Actuated Green, G (s) 32.3 26.6 26.6 26.6
Effective Green, g (s) 32.3 26.6 26.6 26.6
Actuated g/C Ratio 0.46 0.38 0.38 0.38
Clearance Time (s) 5.5 5.6 5.6 5.6
Lane Grp Cap (vph) 2061 356 630 621
v/s Ratio Prot 0.04 c0.14
v/s Ratio Perm 0.25 0.04
v/c Ratio 0.55 0.09 0.09 0.38
Uniform Delay, d1 13.6 13.9 14.0 15.7
Progression Factor 0.35 0.68 0.69 1.00
Incremental Delay, d2 0.9 0.5 0.3 1.8
Delay (s) 5.6 10.0 9.9 17.5
Level of Service A B A B
Approach Delay (s) 0.0 5.6 9.9 17.5
Approach LOS A A A B

Intersection Summary
HCM 2000 Control Delay 7.9 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.47
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 11.1
Intersection Capacity Utilization 57.4% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 145 864 40 92 280 0 0 462 110
Future Volume (vph) 0 0 0 145 864 40 92 280 0 0 462 110
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 0.91 0.91 0.95 0.95 1.00 1.00 0.95 0.95
Ped Bike Factor 0.99 1.00 1.00 0.99
Frt 0.993 0.971
Flt Protected 0.950 0.988
Satd. Flow (prot) 0 0 0 1530 4437 0 0 3120 0 0 3037 0
Flt Permitted 0.950 0.664
Satd. Flow (perm) 0 0 0 1516 4437 0 0 2094 0 0 3037 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 12 50
Link Speed (k/h) 50 50 50 50
Link Distance (m) 130.2 285.3 115.6 63.6
Travel Time (s) 9.4 20.5 8.3 4.6
Confl. Peds. (#/hr) 8 7 13 13
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 0% 5% 3% 8% 1% 2% 0% 0% 2% 3%
Adj. Flow (vph) 0 0 0 158 939 43 100 304 0 0 502 120
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 158 982 0 0 404 0 0 622 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 0.0 0.0
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA Perm NA NA
Protected Phases 6 8 4
Permitted Phases 6 8
Minimum Split (s) 26.0 26.0 26.0 26.0 26.0
Total Split (s) 35.7 35.7 34.3 34.3 34.3
Total Split (%) 51.0% 51.0% 49.0% 49.0% 49.0%
Maximum Green (s) 29.8 29.8 28.1 28.1 28.1
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.2 2.2 2.5 2.5 2.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.9 5.9 6.2 6.2
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 13.0 13.0 14.0 14.0 14.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 29.8 29.8 28.1 28.1
Actuated g/C Ratio 0.43 0.43 0.40 0.40
v/c Ratio 0.24 0.52 0.48 0.50
Control Delay 5.4 5.4 9.9 16.0
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 5.4 5.4 9.9 16.0
LOS A A A B
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Approach Delay 5.4 9.9 16.0
Approach LOS A A B

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 9.8 (14%), Referenced to phase 6:WBTL, Start of Green
Natural Cycle: 55
Control Type: Pretimed
Maximum v/c Ratio: 0.52
Intersection Signal Delay: 9.3 Intersection LOS: A
Intersection Capacity Utilization 64.7% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     16: RR 54 (PARK RD) & BOND ST



Queues AM Peak Hour
16: RR 54 (PARK RD) & BOND ST Whitby Oshawa - 2019 Existing AM

Synchro 9 12-18-2020
IBI Group Page 12

Lane Group WBL WBT NBT SBT
Lane Group Flow (vph) 158 982 404 622
v/c Ratio 0.24 0.52 0.48 0.50
Control Delay 5.4 5.4 9.9 16.0
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 5.4 5.4 9.9 16.0
Queue Length 50th (m) 3.5 7.9 8.3 26.1
Queue Length 95th (m) 7.6 12.0 11.7 38.6
Internal Link Dist (m) 261.3 91.6 39.6
Turn Bay Length (m)
Base Capacity (vph) 645 1895 840 1249
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.24 0.52 0.48 0.50

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 145 864 40 92 280 0 0 462 110
Future Volume (vph) 0 0 0 145 864 40 92 280 0 0 462 110
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.9 5.9 6.2 6.2
Lane Util. Factor 1.00 0.91 0.95 0.95
Frpb, ped/bikes 1.00 1.00 1.00 0.99
Flpb, ped/bikes 0.99 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.97
Flt Protected 0.95 1.00 0.99 1.00
Satd. Flow (prot) 1516 4439 3115 3038
Flt Permitted 0.95 1.00 0.66 1.00
Satd. Flow (perm) 1516 4439 2094 3038
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 158 939 43 100 304 0 0 502 120
RTOR Reduction (vph) 0 0 0 0 7 0 0 0 0 0 30 0
Lane Group Flow (vph) 0 0 0 158 975 0 0 404 0 0 592 0
Confl. Peds. (#/hr) 8 7 13 13
Heavy Vehicles (%) 0% 0% 0% 5% 3% 8% 1% 2% 0% 0% 2% 3%
Turn Type Perm NA Perm NA NA
Protected Phases 6 8 4
Permitted Phases 6 8
Actuated Green, G (s) 29.8 29.8 28.1 28.1
Effective Green, g (s) 29.8 29.8 28.1 28.1
Actuated g/C Ratio 0.43 0.43 0.40 0.40
Clearance Time (s) 5.9 5.9 6.2 6.2
Lane Grp Cap (vph) 645 1889 840 1219
v/s Ratio Prot c0.22 c0.19
v/s Ratio Perm 0.10 0.19
v/c Ratio 0.24 0.52 0.48 0.49
Uniform Delay, d1 12.9 14.8 15.5 15.6
Progression Factor 0.35 0.31 0.51 1.00
Incremental Delay, d2 0.8 0.9 1.8 1.4
Delay (s) 5.3 5.4 9.7 17.0
Level of Service A A A B
Approach Delay (s) 0.0 5.4 9.7 17.0
Approach LOS A A A B

Intersection Summary
HCM 2000 Control Delay 9.5 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.50
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.1
Intersection Capacity Utilization 64.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 38 932 46 28 125 0 0 73 143
Future Volume (vph) 0 0 0 38 932 46 28 125 0 0 73 143
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 0.0 40.0 15.0 0.0 0.0 0.0
Storage Lanes 0 0 0 0 1 0 0 0
Taper Length (m) 0.0 0.0 25.0 0.0
Lane Util. Factor 1.00 1.00 1.00 0.86 0.86 0.86 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.98 0.97
Frt 0.993 0.911
Flt Protected 0.998 0.950
Satd. Flow (prot) 0 0 0 0 4749 0 1545 1691 0 0 1481 0
Flt Permitted 0.998 0.591
Satd. Flow (perm) 0 0 0 0 4737 0 942 1691 0 0 1481 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 18 51
Link Speed (k/h) 50 50 50 50
Link Distance (m) 225.6 137.8 101.3 180.2
Travel Time (s) 16.2 9.9 7.3 13.0
Confl. Peds. (#/hr) 30 20 24 24
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 0% 3% 3% 0% 4% 0% 0% 0% 0% 2%
Parking  (#/hr) 100 100 100
Adj. Flow (vph) 0 0 0 41 1013 50 30 136 0 0 79 155
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 0 1104 0 30 136 0 0 234 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left L NA Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.42 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA Perm NA NA
Protected Phases 2 4 4
Permitted Phases 2 4
Minimum Split (s) 27.0 27.0 24.0 24.0 24.0
Total Split (s) 37.8 37.8 32.2 32.2 32.2
Total Split (%) 54.0% 54.0% 46.0% 46.0% 46.0%
Maximum Green (s) 32.2 32.2 26.7 26.7 26.7
Yellow Time (s) 4.0 4.0 3.7 3.7 3.7
All-Red Time (s) 1.6 1.6 1.8 1.8 1.8
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.6 5.5 5.5 5.5
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 8.0 8.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 32.2 26.7 26.7 26.7
Actuated g/C Ratio 0.46 0.38 0.38 0.38
v/c Ratio 0.50 0.08 0.21 0.39
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Control Delay 3.2 24.2 26.1 14.5
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 3.2 24.2 26.1 14.5
LOS A C C B
Approach Delay 3.2 25.8 14.5
Approach LOS A C B

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 44.8 (64%), Referenced to phase 2:WBTL, Start of Green
Natural Cycle: 55
Control Type: Pretimed
Maximum v/c Ratio: 0.50
Intersection Signal Delay: 7.5 Intersection LOS: A
Intersection Capacity Utilization 51.8% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     18: MCMILLAN DR & BOND ST
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Lane Group WBT NBL NBT SBT
Lane Group Flow (vph) 1104 30 136 234
v/c Ratio 0.50 0.08 0.21 0.39
Control Delay 3.2 24.2 26.1 14.5
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 3.2 24.2 26.1 14.5
Queue Length 50th (m) 4.8 3.8 17.0 15.1
Queue Length 95th (m) 6.1 10.8 30.9 30.4
Internal Link Dist (m) 113.8 77.3 156.2
Turn Bay Length (m) 15.0
Base Capacity (vph) 2188 359 644 596
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.50 0.08 0.21 0.39

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 38 932 46 28 125 0 0 73 143
Future Volume (vph) 0 0 0 38 932 46 28 125 0 0 73 143
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.6 5.5 5.5 5.5
Lane Util. Factor 0.86 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.97
Flpb, ped/bikes 1.00 0.98 1.00 1.00
Frt 0.99 1.00 1.00 0.91
Flt Protected 1.00 0.95 1.00 1.00
Satd. Flow (prot) 4739 1514 1691 1480
Flt Permitted 1.00 0.59 1.00 1.00
Satd. Flow (perm) 4739 941 1691 1480
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 41 1013 50 30 136 0 0 79 155
RTOR Reduction (vph) 0 0 0 0 10 0 0 0 0 0 32 0
Lane Group Flow (vph) 0 0 0 0 1094 0 30 136 0 0 202 0
Confl. Peds. (#/hr) 30 20 24 24
Heavy Vehicles (%) 0% 0% 0% 3% 3% 0% 4% 0% 0% 0% 0% 2%
Parking  (#/hr) 100 100 100
Turn Type Perm NA Perm NA NA
Protected Phases 2 4 4
Permitted Phases 2 4
Actuated Green, G (s) 32.2 26.7 26.7 26.7
Effective Green, g (s) 32.2 26.7 26.7 26.7
Actuated g/C Ratio 0.46 0.38 0.38 0.38
Clearance Time (s) 5.6 5.5 5.5 5.5
Lane Grp Cap (vph) 2179 358 644 564
v/s Ratio Prot 0.08 c0.14
v/s Ratio Perm 0.23 0.03
v/c Ratio 0.50 0.08 0.21 0.36
Uniform Delay, d1 13.3 13.8 14.6 15.5
Progression Factor 0.19 1.67 1.70 1.00
Incremental Delay, d2 0.6 0.4 0.7 1.8
Delay (s) 3.2 23.5 25.5 17.3
Level of Service A C C B
Approach Delay (s) 0.0 3.2 25.1 17.3
Approach LOS A A C B

Intersection Summary
HCM 2000 Control Delay 7.8 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.44
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 11.1
Intersection Capacity Utilization 51.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 234 983 0 0 0 0 0 530 121
Future Volume (vph) 0 0 0 234 983 0 0 0 0 0 530 121
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 80.0 0.0 0.0 0.0 0.0 30.0
Storage Lanes 0 0 0 0 0 0 0 1
Taper Length (m) 0.0 25.0 0.0 0.0
Lane Util. Factor 1.00 1.00 1.00 0.91 0.91 1.00 1.00 1.00 1.00 1.00 0.91 1.00
Ped Bike Factor 1.00 0.94
Frt 0.850
Flt Protected 0.990
Satd. Flow (prot) 0 0 0 0 4472 0 0 0 0 0 4482 1395
Flt Permitted 0.990
Satd. Flow (perm) 0 0 0 0 4452 0 0 0 0 0 4482 1306
Right Turn on Red Yes Yes Yes Yes Yes
Satd. Flow (RTOR) 98 41
Link Speed (k/h) 50 50 50 50
Link Distance (m) 137.8 182.8 100.6 114.5
Travel Time (s) 9.9 13.2 7.2 8.2
Confl. Peds. (#/hr) 20 43
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 0% 3% 2% 0% 0% 0% 0% 0% 3% 3%
Adj. Flow (vph) 0 0 0 254 1068 0 0 0 0 0 576 132
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 0 1322 0 0 0 0 0 576 132
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 0.0 0.0
Link Offset(m) 0.0 0.0 3.5 -3.5
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA NA Perm
Protected Phases 2 4
Permitted Phases 2 4
Minimum Split (s) 26.0 26.0 24.0 24.0
Total Split (s) 35.0 35.0 35.0 35.0
Total Split (%) 50.0% 50.0% 50.0% 50.0%
Maximum Green (s) 29.4 29.4 29.6 29.6
Yellow Time (s) 3.7 3.7 3.7 3.7
All-Red Time (s) 1.9 1.9 1.7 1.7
Lost Time Adjust (s) 0.0 0.0 0.0
Total Lost Time (s) 5.6 5.4 5.4
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 13.0 13.0 12.0 12.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 29.4 29.6 29.6
Actuated g/C Ratio 0.42 0.42 0.42
v/c Ratio 0.69 0.30 0.23
Control Delay 9.9 13.9 10.3
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0
Total Delay 9.9 13.9 10.3
LOS A B B
Approach Delay 9.9 13.3
Approach LOS A B

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 39.2 (56%), Referenced to phase 2:WBTL, Start of Green
Natural Cycle: 50
Control Type: Pretimed
Maximum v/c Ratio: 0.69
Intersection Signal Delay: 11.1 Intersection LOS: B
Intersection Capacity Utilization 49.7% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     20: RR 2A (CENTRE ST) & BOND ST
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Lane Group WBT SBT SBR
Lane Group Flow (vph) 1322 576 132
v/c Ratio 0.69 0.30 0.23
Control Delay 9.9 13.9 10.3
Queue Delay 0.0 0.0 0.0
Total Delay 9.9 13.9 10.3
Queue Length 50th (m) 22.8 16.1 6.6
Queue Length 95th (m) 31.3 22.9 15.8
Internal Link Dist (m) 158.8 90.5
Turn Bay Length (m) 30.0
Base Capacity (vph) 1926 1895 575
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.69 0.30 0.23

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 234 983 0 0 0 0 0 530 121
Future Volume (vph) 0 0 0 234 983 0 0 0 0 0 530 121
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.6 5.4 5.4
Lane Util. Factor 0.91 0.91 1.00
Frpb, ped/bikes 1.00 1.00 0.94
Flpb, ped/bikes 1.00 1.00 1.00
Frt 1.00 1.00 0.85
Flt Protected 0.99 1.00 1.00
Satd. Flow (prot) 4454 4482 1306
Flt Permitted 0.99 1.00 1.00
Satd. Flow (perm) 4454 4482 1306
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 254 1068 0 0 0 0 0 576 132
RTOR Reduction (vph) 0 0 0 0 57 0 0 0 0 0 0 24
Lane Group Flow (vph) 0 0 0 0 1265 0 0 0 0 0 576 108
Confl. Peds. (#/hr) 20 43
Heavy Vehicles (%) 0% 0% 0% 3% 2% 0% 0% 0% 0% 0% 3% 3%
Turn Type Perm NA NA Perm
Protected Phases 2 4
Permitted Phases 2 4
Actuated Green, G (s) 29.4 29.6 29.6
Effective Green, g (s) 29.4 29.6 29.6
Actuated g/C Ratio 0.42 0.42 0.42
Clearance Time (s) 5.6 5.4 5.4
Lane Grp Cap (vph) 1870 1895 552
v/s Ratio Prot c0.13
v/s Ratio Perm 0.28 0.08
v/c Ratio 0.68 0.30 0.20
Uniform Delay, d1 16.4 13.4 12.7
Progression Factor 0.56 1.00 1.00
Incremental Delay, d2 1.3 0.4 0.8
Delay (s) 10.4 13.8 13.5
Level of Service B B B
Approach Delay (s) 0.0 10.4 0.0 13.7
Approach LOS A B A B

Intersection Summary
HCM 2000 Control Delay 11.6 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.49
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 49.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 0 1008 56 248 585 0 0 0 0
Future Volume (vph) 0 0 0 0 1008 56 248 585 0 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 0.0 40.0 15.0 0.0 0.0 0.0
Storage Lanes 0 0 0 1 1 0 0 0
Taper Length (m) 0.0 0.0 25.0 0.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00
Ped Bike Factor 0.93 0.95
Frt 0.850
Flt Protected 0.950
Satd. Flow (prot) 0 0 0 0 3119 1343 1501 3089 0 0 0 0
Flt Permitted 0.950
Satd. Flow (perm) 0 0 0 0 3119 1253 1421 3089 0 0 0 0
Right Turn on Red Yes Yes Yes Yes Yes
Satd. Flow (RTOR) 61 41
Link Speed (k/h) 50 50 50 50
Link Distance (m) 182.8 256.2 100.7 199.2
Travel Time (s) 13.2 18.4 7.3 14.3
Confl. Peds. (#/hr) 43 41
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 0% 0% 3% 7% 7% 4% 0% 0% 0% 0%
Adj. Flow (vph) 0 0 0 0 1096 61 270 636 0 0 0 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 0 1096 61 270 636 0 0 0 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type NA Perm Perm NA
Protected Phases 2 4
Permitted Phases 2 4
Minimum Split (s) 24.0 24.0 23.0 23.0
Total Split (s) 35.0 35.0 35.0 35.0
Total Split (%) 50.0% 50.0% 50.0% 50.0%
Maximum Green (s) 29.4 29.4 29.5 29.5
Yellow Time (s) 3.3 3.3 3.3 3.3
All-Red Time (s) 2.3 2.3 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.6 5.6 5.5 5.5
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 11.0 11.0 11.0 11.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 29.4 29.4 29.5 29.5
Actuated g/C Ratio 0.42 0.42 0.42 0.42
v/c Ratio 0.84 0.11 0.43 0.49
Control Delay 25.6 4.4 6.5 8.2
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 25.6 4.4 6.5 8.2
LOS C A A A
Approach Delay 24.5 7.7
Approach LOS C A

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 21 (30%), Referenced to phase 2:WBT, Start of Green
Natural Cycle: 50
Control Type: Pretimed
Maximum v/c Ratio: 0.84
Intersection Signal Delay: 17.1 Intersection LOS: B
Intersection Capacity Utilization 88.1% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     22: RR 2 (SIMCOE ST) & BOND ST
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Lane Group WBT WBR NBL NBT
Lane Group Flow (vph) 1096 61 270 636
v/c Ratio 0.84 0.11 0.43 0.49
Control Delay 25.6 4.4 6.5 8.2
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 25.6 4.4 6.5 8.2
Queue Length 50th (m) 59.8 0.0 1.5 15.6
Queue Length 95th (m) #86.2 5.5 3.5 23.1
Internal Link Dist (m) 232.2 76.7
Turn Bay Length (m) 40.0 15.0
Base Capacity (vph) 1309 561 622 1301
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.84 0.11 0.43 0.49

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 0 1008 56 248 585 0 0 0 0
Future Volume (vph) 0 0 0 0 1008 56 248 585 0 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.6 5.6 5.5 5.5
Lane Util. Factor 0.95 1.00 1.00 0.95
Frpb, ped/bikes 1.00 0.93 1.00 1.00
Flpb, ped/bikes 1.00 1.00 0.95 1.00
Frt 1.00 0.85 1.00 1.00
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3119 1253 1421 3089
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3119 1253 1421 3089
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 0 1096 61 270 636 0 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 35 24 0 0 0 0 0
Lane Group Flow (vph) 0 0 0 0 1096 26 246 636 0 0 0 0
Confl. Peds. (#/hr) 43 41
Heavy Vehicles (%) 0% 0% 0% 0% 3% 7% 7% 4% 0% 0% 0% 0%
Turn Type NA Perm Perm NA
Protected Phases 2 4
Permitted Phases 2 4
Actuated Green, G (s) 29.4 29.4 29.5 29.5
Effective Green, g (s) 29.4 29.4 29.5 29.5
Actuated g/C Ratio 0.42 0.42 0.42 0.42
Clearance Time (s) 5.6 5.6 5.5 5.5
Lane Grp Cap (vph) 1309 526 598 1301
v/s Ratio Prot c0.35 c0.21
v/s Ratio Perm 0.02 0.17
v/c Ratio 0.84 0.05 0.41 0.49
Uniform Delay, d1 18.2 12.0 14.2 14.8
Progression Factor 1.00 1.00 0.37 0.47
Incremental Delay, d2 6.5 0.2 1.8 1.1
Delay (s) 24.7 12.2 7.0 8.1
Level of Service C B A A
Approach Delay (s) 0.0 24.0 7.7 0.0
Approach LOS A C A A

Intersection Summary
HCM 2000 Control Delay 16.9 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 11.1
Intersection Capacity Utilization 88.1% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 151 634 49 34 776 69 67 235 45 254 384 373
Future Volume (vph) 151 634 49 34 776 69 67 235 45 254 384 373
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 92.0 0.0 38.0 0.0 64.0 0.0 103.0 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 37.0 48.0 66.0 82.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 0.95 0.95 1.00 0.95 0.95
Ped Bike Factor 1.00 1.00 1.00 1.00 0.99 1.00 0.99 0.98
Frt 0.989 0.988 0.976 0.926
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1785 3455 0 1684 3441 0 1716 3331 0 1767 3196 0
Flt Permitted 0.145 0.227 0.194 0.567
Satd. Flow (perm) 272 3455 0 401 3441 0 348 3331 0 1046 3196 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 9 11 26 292
Link Speed (k/h) 50 50 50 60
Link Distance (m) 818.0 320.3 152.9 706.1
Travel Time (s) 58.9 23.1 11.0 42.4
Confl. Peds. (#/hr) 8 12 12 8 28 10 10 28
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 2% 2% 6% 2% 6% 4% 5% 0% 1% 2% 0%
Adj. Flow (vph) 164 689 53 37 843 75 73 255 49 276 417 405
Shared Lane Traffic (%)
Lane Group Flow (vph) 164 742 0 37 918 0 73 304 0 276 822 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 14 24 15
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4
Minimum Split (s) 9.0 31.0 9.0 31.0 9.0 28.0 9.0 28.0
Total Split (s) 9.9 34.2 9.9 34.2 9.9 36.0 9.9 36.0
Total Split (%) 11.0% 38.0% 11.0% 38.0% 11.0% 40.0% 11.0% 40.0%
Maximum Green (s) 6.9 27.6 6.9 27.6 6.9 29.8 6.9 29.8
Yellow Time (s) 3.0 4.1 3.0 4.1 3.0 4.2 3.0 4.2
All-Red Time (s) 0.0 2.5 0.0 2.5 0.0 2.0 0.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.6 3.0 6.6 3.0 6.2 3.0 6.2
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Walk Time (s) 17.0 17.0 16.0 16.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 38.1 27.6 38.1 27.6 39.9 29.8 39.9 29.8
Actuated g/C Ratio 0.42 0.31 0.42 0.31 0.44 0.33 0.44 0.33
v/c Ratio 0.71 0.70 0.14 0.86 0.28 0.27 0.53 0.66
Control Delay 44.4 26.8 14.9 39.2 15.9 20.9 20.0 19.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 44.4 26.8 14.9 39.2 15.9 20.9 20.0 19.0
LOS D C B D B C C B
Approach Delay 30.0 38.2 20.0 19.2
Approach LOS C D B B

Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 40.5 (45%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 80
Control Type: Pretimed
Maximum v/c Ratio: 0.86
Intersection Signal Delay: 27.7 Intersection LOS: C
Intersection Capacity Utilization 81.0% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     88: RR 52 (THORNTON RD) & KING ST
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 164 742 37 918 73 304 276 822
v/c Ratio 0.71 0.70 0.14 0.86 0.28 0.27 0.53 0.66
Control Delay 44.4 26.8 14.9 39.2 15.9 20.9 20.0 19.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 44.4 26.8 14.9 39.2 15.9 20.9 20.0 19.0
Queue Length 50th (m) 15.8 24.8 3.2 71.4 6.1 16.8 26.2 37.1
Queue Length 95th (m) #43.7 54.5 7.9 #101.3 12.8 26.0 41.9 55.4
Internal Link Dist (m) 794.0 296.3 128.9 682.1
Turn Bay Length (m) 92.0 38.0 64.0 103.0
Base Capacity (vph) 231 1065 268 1062 259 1120 519 1253
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.71 0.70 0.14 0.86 0.28 0.27 0.53 0.66

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 151 634 49 34 776 69 67 235 45 254 384 373
Future Volume (vph) 151 634 49 34 776 69 67 235 45 254 384 373
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 6.6 3.0 6.6 3.0 6.2 3.0 6.2
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.99 1.00 0.98 1.00 0.93
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1785 3456 1683 3440 1714 3330 1759 3197
Flt Permitted 0.14 1.00 0.23 1.00 0.19 1.00 0.57 1.00
Satd. Flow (perm) 272 3456 401 3440 351 3330 1049 3197
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 164 689 53 37 843 75 73 255 49 276 417 405
RTOR Reduction (vph) 0 6 0 0 8 0 0 17 0 0 195 0
Lane Group Flow (vph) 164 736 0 37 910 0 73 287 0 276 627 0
Confl. Peds. (#/hr) 8 12 12 8 28 10 10 28
Heavy Vehicles (%) 0% 2% 2% 6% 2% 6% 4% 5% 0% 1% 2% 0%
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 34.5 27.6 34.5 27.6 36.7 29.8 36.7 29.8
Effective Green, g (s) 34.5 27.6 34.5 27.6 36.7 29.8 36.7 29.8
Actuated g/C Ratio 0.38 0.31 0.38 0.31 0.41 0.33 0.41 0.33
Clearance Time (s) 3.0 6.6 3.0 6.6 3.0 6.2 3.0 6.2
Lane Grp Cap (vph) 220 1059 252 1054 247 1102 482 1058
v/s Ratio Prot c0.06 0.21 0.01 c0.26 0.02 0.09 c0.04 c0.20
v/s Ratio Perm 0.23 0.04 0.10 0.19
v/c Ratio 0.75 0.69 0.15 0.86 0.30 0.26 0.57 0.59
Uniform Delay, d1 20.8 27.5 18.2 29.4 17.5 22.0 19.0 25.0
Progression Factor 1.83 0.85 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 18.2 3.3 1.2 9.4 3.0 0.6 4.9 2.4
Delay (s) 56.4 26.8 19.4 38.8 20.6 22.6 23.8 27.5
Level of Service E C B D C C C C
Approach Delay (s) 32.2 38.1 22.2 26.6
Approach LOS C D C C

Intersection Summary
HCM 2000 Control Delay 30.9 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 18.8
Intersection Capacity Utilization 81.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 65 847 112 0 0 0 0 547 213 110 920 0
Future Volume (vph) 65 847 112 0 0 0 0 547 213 110 920 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 40.0 0.0 0.0 0.0 0.0 30.0 25.0 0.0
Storage Lanes 1 0 0 0 0 1 1 0
Taper Length (m) 25.0 0.0 0.0 13.0
Lane Util. Factor 0.86 0.86 0.86 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Ped Bike Factor 1.00 0.95 0.99
Frt 0.984 0.850
Flt Protected 0.997 0.950
Satd. Flow (prot) 0 5544 0 0 0 0 0 3089 1369 1591 3089 0
Flt Permitted 0.997 0.406
Satd. Flow (perm) 0 5541 0 0 0 0 0 3089 1306 670 3089 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 47 45
Link Speed (k/h) 50 50 50 50
Link Distance (m) 209.8 58.6 363.1 98.9
Travel Time (s) 15.1 4.2 26.1 7.1
Confl. Peds. (#/hr) 8 12 30 30
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 7% 2% 5% 0% 0% 0% 0% 4% 5% 1% 4% 0%
Adj. Flow (vph) 71 921 122 0 0 0 0 595 232 120 1000 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 1114 0 0 0 0 0 595 232 120 1000 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left R NA Right Left Left Right Left Left Right L NA Left Right
Median Width(m) 0.0 0.0 3.5 3.5
Link Offset(m) 0.0 3.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA NA Perm Perm NA
Protected Phases 2 8 4
Permitted Phases 2 8 4
Minimum Split (s) 26.0 26.0 25.0 25.0 25.0 25.0
Total Split (s) 30.1 30.1 39.9 39.9 39.9 39.9
Total Split (%) 43.0% 43.0% 57.0% 57.0% 57.0% 57.0%
Maximum Green (s) 24.2 24.2 34.0 34.0 34.0 34.0
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.2 2.2 2.2 2.2 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.9 5.9 5.9 5.9 5.9
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 14.0 14.0 13.0 13.0 13.0 13.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 24.2 34.0 34.0 34.0 34.0
Actuated g/C Ratio 0.35 0.49 0.49 0.49 0.49
v/c Ratio 0.57 0.40 0.35 0.37 0.67
Control Delay 19.2 12.5 10.7 5.1 5.7
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0 1.1
Total Delay 19.2 12.5 10.7 5.1 6.7
LOS B B B A A
Approach Delay 19.2 12.0 6.6
Approach LOS B B A

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 14.7 (21%), Referenced to phase 2:EBTL, Start of Green
Natural Cycle: 55
Control Type: Pretimed
Maximum v/c Ratio: 0.67
Intersection Signal Delay: 12.6 Intersection LOS: B
Intersection Capacity Utilization 74.9% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     13: RR 53 (STEVENSON RD) & KING ST
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Lane Group EBT NBT NBR SBL SBT
Lane Group Flow (vph) 1114 595 232 120 1000
v/c Ratio 0.57 0.40 0.35 0.37 0.67
Control Delay 19.2 12.5 10.7 5.1 5.7
Queue Delay 0.0 0.0 0.0 0.0 1.1
Total Delay 19.2 12.5 10.7 5.1 6.7
Queue Length 50th (m) 29.8 22.6 12.8 0.0 8.1
Queue Length 95th (m) 38.8 32.8 25.9 m0.0 m9.8
Internal Link Dist (m) 185.8 339.1 74.9
Turn Bay Length (m) 30.0 25.0
Base Capacity (vph) 1946 1500 657 325 1500
Starvation Cap Reductn 0 0 0 0 260
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.57 0.40 0.35 0.37 0.81

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 65 847 112 0 0 0 0 547 213 110 920 0
Future Volume (vph) 65 847 112 0 0 0 0 547 213 110 920 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.9 5.9 5.9 5.9 5.9
Lane Util. Factor 0.86 0.95 1.00 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.95 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 0.99 1.00
Frt 0.98 1.00 0.85 1.00 1.00
Flt Protected 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 5538 3089 1306 1567 3089
Flt Permitted 1.00 1.00 1.00 0.41 1.00
Satd. Flow (perm) 5538 3089 1306 670 3089
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 71 921 122 0 0 0 0 595 232 120 1000 0
RTOR Reduction (vph) 0 31 0 0 0 0 0 0 23 0 0 0
Lane Group Flow (vph) 0 1083 0 0 0 0 0 595 209 120 1000 0
Confl. Peds. (#/hr) 8 12 30 30
Heavy Vehicles (%) 7% 2% 5% 0% 0% 0% 0% 4% 5% 1% 4% 0%
Turn Type Perm NA NA Perm Perm NA
Protected Phases 2 8 4
Permitted Phases 2 8 4
Actuated Green, G (s) 24.2 34.0 34.0 34.0 34.0
Effective Green, g (s) 24.2 34.0 34.0 34.0 34.0
Actuated g/C Ratio 0.35 0.49 0.49 0.49 0.49
Clearance Time (s) 5.9 5.9 5.9 5.9 5.9
Lane Grp Cap (vph) 1914 1500 634 325 1500
v/s Ratio Prot 0.19 c0.32
v/s Ratio Perm 0.20 0.16 0.18
v/c Ratio 0.57 0.40 0.33 0.37 0.67
Uniform Delay, d1 18.6 11.5 11.0 11.3 13.7
Progression Factor 1.00 1.00 1.00 0.26 0.30
Incremental Delay, d2 1.2 0.8 1.4 1.9 1.4
Delay (s) 19.8 12.3 12.4 4.8 5.6
Level of Service B B B A A
Approach Delay (s) 19.8 0.0 12.3 5.5
Approach LOS B A B A

Intersection Summary
HCM 2000 Control Delay 12.5 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 11.8
Intersection Capacity Utilization 74.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 24 1210 0 0 0 0 0 55 27 112 163 0
Future Volume (vph) 24 1210 0 0 0 0 0 55 27 112 163 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 0.86 0.86 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 1.00
Ped Bike Factor 1.00 0.98 1.00
Frt 0.850
Flt Protected 0.999 0.980
Satd. Flow (prot) 0 5645 0 0 0 0 0 1691 1437 0 3117 0
Flt Permitted 0.999 0.808
Satd. Flow (perm) 0 5644 0 0 0 0 0 1691 1407 0 2561 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 47
Link Speed (k/h) 50 50 50 50
Link Distance (m) 351.8 421.5 125.0 101.7
Travel Time (s) 25.3 30.3 9.0 7.3
Confl. Peds. (#/hr) 4 13 8 8
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 3% 0% 0% 0% 0% 0% 0% 0% 1% 1% 0%
Adj. Flow (vph) 26 1315 0 0 0 0 0 60 29 122 177 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 1341 0 0 0 0 0 60 29 0 299 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.5 3.5
Link Offset(m) 0.0 0.0 6.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 24 15 25 14
Turn Type Perm NA NA Perm Perm NA
Protected Phases 2 4 4
Permitted Phases 2 4 4
Minimum Split (s) 28.0 28.0 25.0 25.0 25.0 25.0
Total Split (s) 37.8 37.8 32.2 32.2 32.2 32.2
Total Split (%) 54.0% 54.0% 46.0% 46.0% 46.0% 46.0%
Maximum Green (s) 31.8 31.8 26.4 26.4 26.4 26.4
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.3 2.3 2.1 2.1 2.1 2.1
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 5.8 5.8 5.8
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 15.0 15.0 13.0 13.0 13.0 13.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 31.8 26.4 26.4 26.4
Actuated g/C Ratio 0.45 0.38 0.38 0.38
v/c Ratio 0.52 0.09 0.05 0.31
Control Delay 8.4 14.7 3.0 11.7
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 8.4 14.7 3.0 11.7
LOS A B A B
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Approach Delay 8.4 10.9 11.7
Approach LOS A B B

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 39.9 (57%), Referenced to phase 2:EBTL, Start of Green
Natural Cycle: 55
Control Type: Pretimed
Maximum v/c Ratio: 0.52
Intersection Signal Delay: 9.1 Intersection LOS: A
Intersection Capacity Utilization 58.2% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     15: OSHAWA CENTRE ENT/GIBBONS ST & KING ST
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Lane Group EBT NBT NBR SBT
Lane Group Flow (vph) 1341 60 29 299
v/c Ratio 0.52 0.09 0.05 0.31
Control Delay 8.4 14.7 3.0 11.7
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 8.4 14.7 3.0 11.7
Queue Length 50th (m) 15.3 4.6 0.0 9.2
Queue Length 95th (m) 18.5 10.8 2.8 13.8
Internal Link Dist (m) 327.8 101.0 77.7
Turn Bay Length (m)
Base Capacity (vph) 2563 637 559 965
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.52 0.09 0.05 0.31

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 24 1210 0 0 0 0 0 55 27 112 163 0
Future Volume (vph) 24 1210 0 0 0 0 0 55 27 112 163 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 5.8 5.8 5.8
Lane Util. Factor 0.86 1.00 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.98 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00
Flt Protected 1.00 1.00 1.00 0.98
Satd. Flow (prot) 5645 1691 1407 3107
Flt Permitted 1.00 1.00 1.00 0.81
Satd. Flow (perm) 5645 1691 1407 2562
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 26 1315 0 0 0 0 0 60 29 122 177 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 18 0 0 0
Lane Group Flow (vph) 0 1341 0 0 0 0 0 60 11 0 299 0
Confl. Peds. (#/hr) 4 13 8 8
Heavy Vehicles (%) 0% 3% 0% 0% 0% 0% 0% 0% 0% 1% 1% 0%
Turn Type Perm NA NA Perm Perm NA
Protected Phases 2 4 4
Permitted Phases 2 4 4
Actuated Green, G (s) 31.8 26.4 26.4 26.4
Effective Green, g (s) 31.8 26.4 26.4 26.4
Actuated g/C Ratio 0.45 0.38 0.38 0.38
Clearance Time (s) 6.0 5.8 5.8 5.8
Lane Grp Cap (vph) 2564 637 530 966
v/s Ratio Prot 0.04
v/s Ratio Perm 0.24 0.01 c0.12
v/c Ratio 0.52 0.09 0.02 0.31
Uniform Delay, d1 13.7 14.1 13.7 15.4
Progression Factor 0.56 1.00 1.00 0.70
Incremental Delay, d2 0.7 0.3 0.1 0.8
Delay (s) 8.3 14.4 13.8 11.5
Level of Service A B B B
Approach Delay (s) 8.3 0.0 14.2 11.5
Approach LOS A A B B

Intersection Summary
HCM 2000 Control Delay 9.2 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.43
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 11.8
Intersection Capacity Utilization 58.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 80 1080 70 0 0 0 0 311 162 86 552 0
Future Volume (vph) 80 1080 70 0 0 0 0 311 162 86 552 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 37.0 0.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 0 1 0 0 0 0 0 0
Taper Length (m) 0.0 0.0 0.0 0.0
Lane Util. Factor 0.86 0.86 1.00 1.00 1.00 1.00 1.00 0.95 0.95 0.95 0.95 1.00
Ped Bike Factor 1.00 0.95 0.99 1.00
Frt 0.850 0.949
Flt Protected 0.997 0.993
Satd. Flow (prot) 0 5623 1437 0 0 0 0 2943 0 0 3132 0
Flt Permitted 0.997 0.800
Satd. Flow (perm) 0 5619 1370 0 0 0 0 2943 0 0 2521 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 76 19
Link Speed (k/h) 50 50 50 50
Link Distance (m) 421.5 358.7 429.1 115.6
Travel Time (s) 30.3 25.8 30.9 8.3
Confl. Peds. (#/hr) 9 32 8 8
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 5% 3% 0% 0% 0% 0% 0% 2% 4% 1% 2% 0%
Adj. Flow (vph) 87 1174 76 0 0 0 0 338 176 93 600 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 1261 76 0 0 0 0 514 0 0 693 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 0.0 0.0
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 14 24 15 24 14 25 15
Turn Type Perm NA Perm NA Perm NA
Protected Phases 2 4 4
Permitted Phases 2 2 4
Minimum Split (s) 26.0 26.0 26.0 26.0 26.0 26.0
Total Split (s) 35.0 35.0 35.0 35.0 35.0 35.0
Total Split (%) 50.0% 50.0% 50.0% 50.0% 50.0% 50.0%
Maximum Green (s) 29.2 29.2 29.2 29.4 29.4 29.4
Yellow Time (s) 4.2 4.2 4.2 3.7 3.7 3.7
All-Red Time (s) 1.6 1.6 1.6 1.9 1.9 1.9
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.8 5.8 5.6 5.6
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 12.0 12.0 12.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 29.2 29.2 29.4 29.4
Actuated g/C Ratio 0.42 0.42 0.42 0.42
v/c Ratio 0.54 0.12 0.41 0.66
Control Delay 9.3 1.5 14.9 12.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 9.3 1.5 14.9 12.0
LOS A A B B
Approach Delay 8.9 14.9 12.0
Approach LOS A B B

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 7 (10%), Referenced to phase 2:EBTL, Start of Green
Natural Cycle: 55
Control Type: Pretimed
Maximum v/c Ratio: 0.66
Intersection Signal Delay: 10.9 Intersection LOS: B
Intersection Capacity Utilization 68.2% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     17: RR 54 (PARK RD) & KING ST
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Lane Group EBT EBR NBT SBT
Lane Group Flow (vph) 1261 76 514 693
v/c Ratio 0.54 0.12 0.41 0.66
Control Delay 9.3 1.5 14.9 12.0
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 9.3 1.5 14.9 12.0
Queue Length 50th (m) 35.3 0.5 21.1 18.9
Queue Length 95th (m) 42.9 m0.8 31.6 24.0
Internal Link Dist (m) 397.5 405.1 91.6
Turn Bay Length (m) 37.0
Base Capacity (vph) 2343 615 1247 1058
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.54 0.12 0.41 0.66

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 80 1080 70 0 0 0 0 311 162 86 552 0
Future Volume (vph) 80 1080 70 0 0 0 0 311 162 86 552 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.8 5.8 5.6 5.6
Lane Util. Factor 0.86 1.00 0.95 0.95
Frpb, ped/bikes 1.00 0.95 0.99 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 0.85 0.95 1.00
Flt Protected 1.00 1.00 1.00 0.99
Satd. Flow (prot) 5617 1370 2942 3130
Flt Permitted 1.00 1.00 1.00 0.80
Satd. Flow (perm) 5617 1370 2942 2522
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 87 1174 76 0 0 0 0 338 176 93 600 0
RTOR Reduction (vph) 0 0 44 0 0 0 0 11 0 0 0 0
Lane Group Flow (vph) 0 1261 32 0 0 0 0 503 0 0 693 0
Confl. Peds. (#/hr) 9 32 8 8
Heavy Vehicles (%) 5% 3% 0% 0% 0% 0% 0% 2% 4% 1% 2% 0%
Turn Type Perm NA Perm NA Perm NA
Protected Phases 2 4 4
Permitted Phases 2 2 4
Actuated Green, G (s) 29.2 29.2 29.4 29.4
Effective Green, g (s) 29.2 29.2 29.4 29.4
Actuated g/C Ratio 0.42 0.42 0.42 0.42
Clearance Time (s) 5.8 5.8 5.6 5.6
Lane Grp Cap (vph) 2343 571 1235 1059
v/s Ratio Prot 0.17
v/s Ratio Perm 0.22 0.02 c0.27
v/c Ratio 0.54 0.06 0.41 0.65
Uniform Delay, d1 15.3 12.2 14.2 16.2
Progression Factor 0.55 0.31 1.00 0.54
Incremental Delay, d2 0.8 0.2 1.0 2.9
Delay (s) 9.2 4.0 15.2 11.7
Level of Service A A B B
Approach Delay (s) 8.9 0.0 15.2 11.7
Approach LOS A A B B

Intersection Summary
HCM 2000 Control Delay 10.9 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 11.4
Intersection Capacity Utilization 68.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 152 848 55 0 0 0 0 15 0 28 75 0
Future Volume (vph) 152 848 55 0 0 0 0 15 0 28 75 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 0.91 0.91 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.88 0.99 1.00
Frt 0.991
Flt Protected 0.950 0.987
Satd. Flow (prot) 1591 4363 0 0 0 0 0 1691 0 0 1669 0
Flt Permitted 0.950 0.951
Satd. Flow (perm) 1401 4363 0 0 0 0 0 1691 0 0 1600 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 16
Link Speed (k/h) 50 50 50 50
Link Distance (m) 158.5 137.8 101.8 101.3
Travel Time (s) 11.4 9.9 7.3 7.3
Confl. Peds. (#/hr) 58 75 31 15 15
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 4% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Adj. Flow (vph) 165 922 60 0 0 0 0 16 0 30 82 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 165 982 0 0 0 0 0 16 0 0 112 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA NA pm+pt NA
Protected Phases 2 4 3 4
Permitted Phases 2 4
Minimum Split (s) 28.0 28.0 23.0 10.0 23.0
Total Split (s) 31.5 31.5 25.9 12.6 25.9
Total Split (%) 45.0% 45.0% 37.0% 18.0% 37.0%
Maximum Green (s) 25.9 25.9 20.3 8.6 20.3
Yellow Time (s) 3.7 3.7 3.7 3.0 3.7
All-Red Time (s) 1.9 1.9 1.9 1.0 1.9
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.6 5.6 5.6 5.6
Lead/Lag Lag Lead Lag
Lead-Lag Optimize?
Walk Time (s) 12.0 12.0 12.0 12.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 25.9 25.9 20.3 27.3
Actuated g/C Ratio 0.37 0.37 0.29 0.39
v/c Ratio 0.32 0.60 0.03 0.18
Control Delay 6.0 6.4 18.2 7.9
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 6.0 6.4 18.2 7.9
LOS A A B A
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Approach Delay 6.3 18.2 7.9
Approach LOS A B A

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 42.7 (61%), Referenced to phase 2:EBTL, Start of Green
Natural Cycle: 65
Control Type: Pretimed
Maximum v/c Ratio: 0.60
Intersection Signal Delay: 6.6 Intersection LOS: A
Intersection Capacity Utilization 43.4% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     19: QUEEN ST/MCMILLAN DR & KING ST
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Lane Group EBL EBT NBT SBT
Lane Group Flow (vph) 165 982 16 112
v/c Ratio 0.32 0.60 0.03 0.18
Control Delay 6.0 6.4 18.2 7.9
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 6.0 6.4 18.2 7.9
Queue Length 50th (m) 4.5 9.3 1.4 5.9
Queue Length 95th (m) 7.8 11.7 5.0 9.9
Internal Link Dist (m) 134.5 77.8 77.3
Turn Bay Length (m)
Base Capacity (vph) 518 1624 490 630
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.32 0.60 0.03 0.18

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 152 848 55 0 0 0 0 15 0 28 75 0
Future Volume (vph) 152 848 55 0 0 0 0 15 0 28 75 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.6 5.6 5.6 5.6
Lane Util. Factor 1.00 0.91 1.00 1.00
Frpb, ped/bikes 1.00 0.99 1.00 1.00
Flpb, ped/bikes 0.88 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.99
Satd. Flow (prot) 1401 4362 1691 1661
Flt Permitted 0.95 1.00 1.00 0.95
Satd. Flow (perm) 1401 4362 1691 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 165 922 60 0 0 0 0 16 0 30 82 0
RTOR Reduction (vph) 0 10 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 165 972 0 0 0 0 0 16 0 0 112 0
Confl. Peds. (#/hr) 58 75 31 15 15
Heavy Vehicles (%) 1% 4% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Turn Type Perm NA NA pm+pt NA
Protected Phases 2 4 3 4
Permitted Phases 2 4
Actuated Green, G (s) 25.9 25.9 20.3 28.9
Effective Green, g (s) 25.9 25.9 20.3 28.9
Actuated g/C Ratio 0.37 0.37 0.29 0.41
Clearance Time (s) 5.6 5.6 5.6 5.6
Lane Grp Cap (vph) 518 1613 490 668
v/s Ratio Prot c0.22 0.01 c0.02
v/s Ratio Perm 0.12 c0.05
v/c Ratio 0.32 0.60 0.03 0.17
Uniform Delay, d1 15.7 17.9 17.8 13.0
Progression Factor 0.27 0.26 1.00 0.66
Incremental Delay, d2 1.6 1.7 0.1 0.5
Delay (s) 5.8 6.4 17.9 9.1
Level of Service A A B A
Approach Delay (s) 6.3 0.0 17.9 9.1
Approach LOS A A B A

Intersection Summary
HCM 2000 Control Delay 6.7 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.37
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 15.2
Intersection Capacity Utilization 43.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 713 166 0 0 0 0 0 0 135 560 0
Future Volume (vph) 0 713 166 0 0 0 0 0 0 135 560 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 30.0
Storage Lanes 0 1 0 0 0 0 1 0
Taper Length (m) 0.0 0.0 0.0 0.0
Lane Util. Factor 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.91 1.00
Ped Bike Factor 0.87 0.86
Frt 0.850
Flt Protected 0.950
Satd. Flow (prot) 0 3060 1281 0 0 0 0 0 0 1501 4439 0
Flt Permitted 0.950
Satd. Flow (perm) 0 3060 1112 0 0 0 0 0 0 1294 4439 0
Right Turn on Red Yes Yes Yes Yes Yes
Satd. Flow (RTOR) 157 97
Link Speed (k/h) 50 50 50 50
Link Distance (m) 137.8 176.7 122.6 100.6
Travel Time (s) 9.9 12.7 8.8 7.2
Confl. Peds. (#/hr) 99 105
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 5% 1% 0% 0% 0% 0% 0% 0% 7% 4% 0%
Parking  (#/hr) 0
Adj. Flow (vph) 0 775 180 0 0 0 0 0 0 147 609 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 775 180 0 0 0 0 0 0 147 609 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 3.5 -3.5
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.32 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type NA Perm Perm NA
Protected Phases 2 4
Permitted Phases 2 4
Minimum Split (s) 27.0 27.0 23.0 23.0
Total Split (s) 35.7 35.7 34.3 34.3
Total Split (%) 51.0% 51.0% 49.0% 49.0%
Maximum Green (s) 29.8 29.8 28.9 28.9
Yellow Time (s) 3.7 3.7 3.7 3.7
All-Red Time (s) 2.2 2.2 1.7 1.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.9 5.9 5.4 5.4
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 12.0 12.0 11.0 11.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 29.8 29.8 28.9 28.9
Actuated g/C Ratio 0.43 0.43 0.41 0.41
v/c Ratio 0.60 0.32 0.25 0.33
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Control Delay 6.9 2.8 7.1 14.6
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 6.9 2.8 7.1 14.6
LOS A A A B
Approach Delay 6.1 13.2
Approach LOS A B

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 56.7 (81%), Referenced to phase 2:EBT, Start of Green
Natural Cycle: 50
Control Type: Pretimed
Maximum v/c Ratio: 0.60
Intersection Signal Delay: 9.2 Intersection LOS: A
Intersection Capacity Utilization 49.7% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     21: RR 2A (CENTRE ST) & KING ST
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Lane Group EBT EBR SBL SBT
Lane Group Flow (vph) 775 180 147 609
v/c Ratio 0.60 0.32 0.25 0.33
Control Delay 6.9 2.8 7.1 14.6
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 6.9 2.8 7.1 14.6
Queue Length 50th (m) 1.4 0.0 8.1 22.7
Queue Length 95th (m) 58.3 m0.0 m17.9 32.0
Internal Link Dist (m) 113.8 76.6
Turn Bay Length (m)
Base Capacity (vph) 1302 563 591 1832
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.60 0.32 0.25 0.33

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 713 166 0 0 0 0 0 0 135 560 0
Future Volume (vph) 0 713 166 0 0 0 0 0 0 135 560 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.9 5.9 5.4 5.4
Lane Util. Factor 0.95 1.00 1.00 0.91
Frpb, ped/bikes 1.00 0.87 1.00 1.00
Flpb, ped/bikes 1.00 1.00 0.86 1.00
Frt 1.00 0.85 1.00 1.00
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3060 1112 1294 4439
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3060 1112 1294 4439
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 775 180 0 0 0 0 0 0 147 609 0
RTOR Reduction (vph) 0 0 90 0 0 0 0 0 0 57 0 0
Lane Group Flow (vph) 0 775 90 0 0 0 0 0 0 90 609 0
Confl. Peds. (#/hr) 99 105
Heavy Vehicles (%) 0% 5% 1% 0% 0% 0% 0% 0% 0% 7% 4% 0%
Parking  (#/hr) 0
Turn Type NA Perm Perm NA
Protected Phases 2 4
Permitted Phases 2 4
Actuated Green, G (s) 29.8 29.8 28.9 28.9
Effective Green, g (s) 29.8 29.8 28.9 28.9
Actuated g/C Ratio 0.43 0.43 0.41 0.41
Clearance Time (s) 5.9 5.9 5.4 5.4
Lane Grp Cap (vph) 1302 473 534 1832
v/s Ratio Prot c0.25 c0.14
v/s Ratio Perm 0.08 0.07
v/c Ratio 0.60 0.19 0.17 0.33
Uniform Delay, d1 15.5 12.6 13.0 14.0
Progression Factor 0.33 0.43 1.09 1.00
Incremental Delay, d2 1.6 0.7 0.6 0.5
Delay (s) 6.7 6.2 14.7 14.5
Level of Service A A B B
Approach Delay (s) 6.6 0.0 0.0 14.5
Approach LOS A A A B

Intersection Summary
HCM 2000 Control Delay 10.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.47
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 11.3
Intersection Capacity Utilization 49.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 104 670 0 0 0 0 0 723 141 0 0 0
Future Volume (vph) 104 670 0 0 0 0 0 723 141 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 85.0 0.0 0.0 0.0 0.0 20.0 0.0 0.0
Storage Lanes 1 0 0 0 0 1 0 0
Taper Length (m) 25.0 0.0 0.0 0.0
Lane Util. Factor 1.00 0.95 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 1.00 1.00
Ped Bike Factor 0.89 0.85
Frt 0.850
Flt Protected 0.950
Satd. Flow (prot) 1447 3089 0 0 0 0 0 3089 1382 0 0 0
Flt Permitted 0.950
Satd. Flow (perm) 1289 3089 0 0 0 0 0 3089 1171 0 0 0
Right Turn on Red Yes Yes Yes Yes Yes
Satd. Flow (RTOR) 92 111
Link Speed (k/h) 50 50 50 50
Link Distance (m) 176.7 255.8 119.5 100.7
Travel Time (s) 12.7 18.4 8.6 7.3
Confl. Peds. (#/hr) 94 123
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 11% 4% 0% 0% 0% 0% 0% 4% 4% 0% 0% 0%
Adj. Flow (vph) 113 728 0 0 0 0 0 786 153 0 0 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 113 728 0 0 0 0 0 786 153 0 0 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment L NA Left Right Left Left Right Left R NA Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA NA Perm
Protected Phases 2 4
Permitted Phases 2 4
Minimum Split (s) 26.0 26.0 25.0 25.0
Total Split (s) 35.0 35.0 35.0 35.0
Total Split (%) 50.0% 50.0% 50.0% 50.0%
Maximum Green (s) 29.5 29.5 29.5 29.5
Yellow Time (s) 3.3 3.3 3.3 3.3
All-Red Time (s) 2.2 2.2 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 13.0 13.0 13.0 13.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 29.5 29.5 29.5 29.5
Actuated g/C Ratio 0.42 0.42 0.42 0.42
v/c Ratio 0.19 0.56 0.60 0.27
Control Delay 2.3 10.6 18.2 6.2
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 2.3 10.6 18.2 6.2
LOS A B B A
Approach Delay 9.5 16.2
Approach LOS A B

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 7.7 (11%), Referenced to phase 2:EBTL, Start of Green
Natural Cycle: 55
Control Type: Pretimed
Maximum v/c Ratio: 0.60
Intersection Signal Delay: 13.0 Intersection LOS: B
Intersection Capacity Utilization 58.2% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     23: RR 2 (SIMCOE ST) & KING ST
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Lane Group EBL EBT NBT NBR
Lane Group Flow (vph) 113 728 786 153
v/c Ratio 0.19 0.56 0.60 0.27
Control Delay 2.3 10.6 18.2 6.2
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 2.3 10.6 18.2 6.2
Queue Length 50th (m) 1.8 45.8 37.3 2.9
Queue Length 95th (m) m2.7 58.4 52.7 12.3
Internal Link Dist (m) 152.7 95.5
Turn Bay Length (m) 85.0 20.0
Base Capacity (vph) 596 1301 1301 557
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.19 0.56 0.60 0.27

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 104 670 0 0 0 0 0 723 141 0 0 0
Future Volume (vph) 104 670 0 0 0 0 0 723 141 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5 5.5 5.5
Lane Util. Factor 1.00 0.95 0.95 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.85
Flpb, ped/bikes 0.89 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1289 3089 3089 1171
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1289 3089 3089 1171
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 113 728 0 0 0 0 0 786 153 0 0 0
RTOR Reduction (vph) 53 0 0 0 0 0 0 0 64 0 0 0
Lane Group Flow (vph) 60 728 0 0 0 0 0 786 89 0 0 0
Confl. Peds. (#/hr) 94 123
Heavy Vehicles (%) 11% 4% 0% 0% 0% 0% 0% 4% 4% 0% 0% 0%
Turn Type Perm NA NA Perm
Protected Phases 2 4
Permitted Phases 2 4
Actuated Green, G (s) 29.5 29.5 29.5 29.5
Effective Green, g (s) 29.5 29.5 29.5 29.5
Actuated g/C Ratio 0.42 0.42 0.42 0.42
Clearance Time (s) 5.5 5.5 5.5 5.5
Lane Grp Cap (vph) 543 1301 1301 493
v/s Ratio Prot c0.24 c0.25
v/s Ratio Perm 0.05 0.08
v/c Ratio 0.11 0.56 0.60 0.18
Uniform Delay, d1 12.3 15.3 15.7 12.7
Progression Factor 0.39 0.58 1.00 1.00
Incremental Delay, d2 0.3 1.5 2.1 0.8
Delay (s) 5.1 10.4 17.8 13.5
Level of Service A B B B
Approach Delay (s) 9.7 0.0 17.1 0.0
Approach LOS A A B A

Intersection Summary
HCM 2000 Control Delay 13.6 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 58.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings AM Peak Hour
130: MIDTOWN DR & KING ST Whitby Oshawa - 2019 Existing AM

Synchro 9 12-18-2020
IBI Group Page 25

Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1105 106 0 0 0 36
Future Volume (vph) 1105 106 0 0 0 36
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 0.86 0.86 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.99
Frt 0.987 0.865
Flt Protected
Satd. Flow (prot) 6178 0 0 0 0 1578
Flt Permitted
Satd. Flow (perm) 6178 0 0 0 0 1556
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 48 49
Link Speed (k/h) 50 50 50
Link Distance (m) 358.7 158.5 86.2
Travel Time (s) 25.8 11.4 6.2
Confl. Peds. (#/hr) 19 2
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 3% 0% 0% 0% 0% 3%
Adj. Flow (vph) 1201 115 0 0 0 39
Shared Lane Traffic (%)
Lane Group Flow (vph) 1316 0 0 0 0 39
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(m) 0.0 0.0 0.0
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 15 25 25 15
Number of Detectors 0 1
Detector Template 
Leading Detector (m) 0.0 15.0
Trailing Detector (m) 0.0 0.0
Detector 1 Position(m) 0.0 0.0
Detector 1 Size(m) 0.0 15.0
Detector 1 Type Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0
Detector 1 Queue (s) 0.0 0.0
Detector 1 Delay (s) 0.0 0.0
Turn Type NA Perm
Protected Phases 2
Permitted Phases 8
Detector Phase 8
Switch Phase
Minimum Initial (s) 15.0 8.0
Minimum Split (s) 28.0 25.0
Total Split (s) 42.7 27.3
Total Split (%) 61.0% 39.0%
Maximum Green (s) 37.6 22.1
Yellow Time (s) 3.7 3.3
All-Red Time (s) 1.4 1.9



Lanes, Volumes, Timings AM Peak Hour
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Lane Group EBT EBR WBL WBT NBL NBR
Lost Time Adjust (s) 0.0 0.0
Total Lost Time (s) 5.1 5.2
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0
Recall Mode C-Max None
Walk Time (s) 12.0 14.0
Flash Dont Walk (s) 5.0 5.0
Pedestrian Calls (#/hr) 0 0
Act Effct Green (s) 62.7 8.0
Actuated g/C Ratio 0.90 0.11
v/c Ratio 0.24 0.18
Control Delay 0.6 9.8
Queue Delay 0.0 0.0
Total Delay 0.6 9.8
LOS A A
Approach Delay 0.6 9.8
Approach LOS A A

Intersection Summary
Area Type: Other
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 25.9 (37%), Referenced to phase 2:EBT, Start of Green
Natural Cycle: 55
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.24
Intersection Signal Delay: 0.9 Intersection LOS: A
Intersection Capacity Utilization 33.8% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     130: MIDTOWN DR & KING ST



Queues AM Peak Hour
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Lane Group EBT NBR
Lane Group Flow (vph) 1316 39
v/c Ratio 0.24 0.18
Control Delay 0.6 9.8
Queue Delay 0.0 0.0
Total Delay 0.6 9.8
Queue Length 50th (m) 0.0 0.0
Queue Length 95th (m) 5.4 6.0
Internal Link Dist (m) 334.7
Turn Bay Length (m)
Base Capacity (vph) 5537 524
Starvation Cap Reductn 0 0
Spillback Cap Reductn 0 0
Storage Cap Reductn 0 0
Reduced v/c Ratio 0.24 0.07

Intersection Summary



HCM Signalized Intersection Capacity Analysis AM Peak Hour
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1105 106 0 0 0 36
Future Volume (vph) 1105 106 0 0 0 36
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.1 5.2
Lane Util. Factor 0.86 1.00
Frpb, ped/bikes 0.99 0.99
Flpb, ped/bikes 1.00 1.00
Frt 0.99 0.86
Flt Protected 1.00 1.00
Satd. Flow (prot) 6177 1556
Flt Permitted 1.00 1.00
Satd. Flow (perm) 6177 1556
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1201 115 0 0 0 39
RTOR Reduction (vph) 9 0 0 0 0 37
Lane Group Flow (vph) 1307 0 0 0 0 2
Confl. Peds. (#/hr) 19 2
Heavy Vehicles (%) 3% 0% 0% 0% 0% 3%
Turn Type NA Perm
Protected Phases 2
Permitted Phases 8
Actuated Green, G (s) 56.5 3.2
Effective Green, g (s) 56.5 3.2
Actuated g/C Ratio 0.81 0.05
Clearance Time (s) 5.1 5.2
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 4985 71
v/s Ratio Prot c0.21
v/s Ratio Perm c0.00
v/c Ratio 0.26 0.03
Uniform Delay, d1 1.7 31.9
Progression Factor 0.35 1.00
Incremental Delay, d2 0.1 0.1
Delay (s) 0.7 32.1
Level of Service A C
Approach Delay (s) 0.7 0.0 32.1
Approach LOS A A C

Intersection Summary
HCM 2000 Control Delay 1.6 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.25
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.3
Intersection Capacity Utilization 33.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1: McCowan Rd. & Ellesmere Rd/Ellesmere Rd. 11/12/2020
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 204 1189 179 120 662 144 91 779 111 270 966 245
Future Volume (vph) 204 1189 179 120 662 144 91 779 111 270 966 245
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.8 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 4.0 4.0 7.0 1.0 7.0 7.0 7.0 7.0 7.0 4.0 7.0 7.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1789 3808 1601 1789 3579 1601 1789 3579 1601 1789 3579 1601
Flt Permitted 0.23 1.00 1.00 0.10 1.00 1.00 0.26 1.00 1.00 0.14 1.00 1.00
Satd. Flow (perm) 433 3808 1601 184 3579 1601 488 3579 1601 269 3579 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 222 1292 195 130 720 157 99 847 121 293 1050 266
RTOR Reduction (vph) 0 0 74 0 0 74 0 0 75 0 0 112
Lane Group Flow (vph) 222 1292 121 130 720 83 99 847 46 293 1050 154
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm pm+pt NA Perm
Protected Phases 7 4 3 8 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Actuated Green, G (s) 45.0 38.0 38.0 45.0 38.0 38.0 38.0 38.0 38.0 57.0 57.0 57.0
Effective Green, g (s) 45.0 41.0 38.0 51.0 38.0 38.0 38.0 38.0 38.0 57.0 57.0 57.0
Actuated g/C Ratio 0.38 0.34 0.32 0.42 0.32 0.32 0.32 0.32 0.32 0.48 0.48 0.48
Clearance Time (s) 4.0 7.0 7.0 4.0 7.0 7.0 7.0 7.0 7.0 4.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 241 1301 506 211 1133 506 154 1133 506 317 1700 760
v/s Ratio Prot c0.05 c0.34 0.05 0.20 0.24 c0.12 0.29
v/s Ratio Perm 0.29 0.08 0.21 0.05 0.20 0.03 c0.32 0.10
v/c Ratio 0.92 0.99 0.24 0.62 0.64 0.16 0.64 0.75 0.09 0.92 0.62 0.20
Uniform Delay, d1 33.6 39.4 30.3 27.5 35.1 29.5 35.2 36.7 28.8 26.4 23.4 18.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 37.2 23.2 0.2 5.3 1.2 0.2 18.8 4.5 0.4 34.5 1.7 0.6
Delay (s) 70.7 62.5 30.5 32.8 36.3 29.7 54.0 41.2 29.2 60.8 25.1 18.9
Level of Service E E C C D C D D C E C B
Approach Delay (s) 59.9 34.8 41.1 30.6
Approach LOS E C D C

Intersection Summary
HCM 2000 Control Delay 42.7 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.01
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 22.0
Intersection Capacity Utilization 124.6% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 181 1158 789 86 43 153
Future Volume (vph) 181 1158 789 86 43 153
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1789 3579 3526 1789 1601
Flt Permitted 0.28 1.00 1.00 0.95 1.00
Satd. Flow (perm) 523 3579 3526 1789 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 197 1259 858 93 47 166
RTOR Reduction (vph) 0 0 7 0 0 137
Lane Group Flow (vph) 197 1259 944 0 47 29
Turn Type Perm NA NA Prot Perm
Protected Phases 2 6 8
Permitted Phases 2 8
Actuated Green, G (s) 87.0 87.0 87.0 21.0 21.0
Effective Green, g (s) 87.0 87.0 87.0 21.0 21.0
Actuated g/C Ratio 0.72 0.72 0.72 0.18 0.18
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0
Lane Grp Cap (vph) 379 2594 2556 313 280
v/s Ratio Prot 0.35 0.27 c0.03
v/s Ratio Perm c0.38 0.02
v/c Ratio 0.52 0.49 0.37 0.15 0.10
Uniform Delay, d1 7.3 7.0 6.2 41.9 41.6
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.0 0.7 0.4 1.0 0.7
Delay (s) 12.3 7.7 6.6 43.0 42.3
Level of Service B A A D D
Approach Delay (s) 8.3 6.6 42.5
Approach LOS A A D

Intersection Summary
HCM 2000 Control Delay 10.5 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.45
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 60.4% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 25 1291 33 5 934 4 20 8 0 6 1 7
Future Volume (vph) 25 1291 33 5 934 4 20 8 0 6 1 7
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.93
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.97 0.98
Satd. Flow (prot) 1789 3579 1601 1789 3576 1819 1719
Flt Permitted 0.28 1.00 1.00 0.18 1.00 0.78 0.84
Satd. Flow (perm) 520 3579 1601 335 3576 1468 1483
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 27 1403 36 5 1015 4 22 9 0 7 1 8
RTOR Reduction (vph) 0 0 6 0 0 0 0 0 0 0 8 0
Lane Group Flow (vph) 27 1403 30 5 1019 0 0 31 0 0 8 0
Turn Type Perm NA Perm Perm NA Perm NA Perm NA
Protected Phases 2 6 4 8
Permitted Phases 2 2 6 4 8
Actuated Green, G (s) 93.7 93.7 93.7 93.7 93.7 5.2 5.2
Effective Green, g (s) 93.7 93.7 93.7 93.7 93.7 5.2 5.2
Actuated g/C Ratio 0.84 0.84 0.84 0.84 0.84 0.05 0.05
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 435 2996 1340 280 2994 68 68
v/s Ratio Prot c0.39 0.28
v/s Ratio Perm 0.05 0.02 0.01 c0.02 0.01
v/c Ratio 0.06 0.47 0.02 0.02 0.34 0.46 0.12
Uniform Delay, d1 1.6 2.4 1.5 1.5 2.1 52.0 51.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.5 0.0 0.0 0.1 4.8 0.8
Delay (s) 1.8 3.0 1.5 1.5 2.1 56.8 52.0
Level of Service A A A A A E D
Approach Delay (s) 2.9 2.1 56.8 52.0
Approach LOS A A E D

Intersection Summary
HCM 2000 Control Delay 3.6 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.47
Actuated Cycle Length (s) 111.9 Sum of lost time (s) 13.0
Intersection Capacity Utilization 52.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 133 912 169 100 684 120 104 437 85 119 506 83
Future Volume (vph) 133 912 169 100 684 120 104 437 85 119 506 83
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.98 1.00 0.98
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1789 3579 1601 1789 3579 1601 1789 3491 1789 3503
Flt Permitted 0.33 1.00 1.00 0.23 1.00 1.00 0.27 1.00 0.32 1.00
Satd. Flow (perm) 628 3579 1601 440 3579 1601 506 3491 604 3503
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 145 991 184 109 743 130 113 475 92 129 550 90
RTOR Reduction (vph) 0 0 40 0 0 39 0 13 0 0 11 0
Lane Group Flow (vph) 145 991 144 109 743 91 113 554 0 129 629 0
Turn Type Perm NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 2 6 4 8
Permitted Phases 2 2 6 6 4 8
Actuated Green, G (s) 70.0 70.0 70.0 70.0 70.0 70.0 36.0 36.0 36.0 36.0
Effective Green, g (s) 70.0 70.0 70.0 70.0 70.0 70.0 36.0 36.0 36.0 36.0
Actuated g/C Ratio 0.58 0.58 0.58 0.58 0.58 0.58 0.30 0.30 0.30 0.30
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Grp Cap (vph) 366 2087 933 256 2087 933 151 1047 181 1050
v/s Ratio Prot c0.28 0.21 0.16 0.18
v/s Ratio Perm 0.23 0.09 0.25 0.06 c0.22 0.21
v/c Ratio 0.40 0.47 0.15 0.43 0.36 0.10 0.75 0.53 0.71 0.60
Uniform Delay, d1 13.5 14.4 11.4 13.9 13.1 11.0 37.9 34.9 37.4 35.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.2 0.8 0.4 5.1 0.5 0.2 28.4 1.9 21.2 2.5
Delay (s) 16.7 15.2 11.8 19.0 13.6 11.3 66.3 36.9 58.6 38.4
Level of Service B B B B B B E D E D
Approach Delay (s) 14.9 13.9 41.7 41.8
Approach LOS B B D D

Intersection Summary
HCM 2000 Control Delay 25.0 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 128.3% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 42 1162 50 39 780 13 39 9 28 39 9 39
Future Volume (vph) 42 1162 50 39 780 13 39 9 28 39 9 39
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.95 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.98 0.96 1.00
Satd. Flow (prot) 1789 3579 1601 1789 3570 1746 1810 1601
Flt Permitted 0.32 1.00 1.00 0.20 1.00 0.81 0.78 1.00
Satd. Flow (perm) 610 3579 1601 383 3570 1453 1477 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 46 1263 54 42 848 14 42 10 30 42 10 42
RTOR Reduction (vph) 0 0 7 0 1 0 0 20 0 0 0 39
Lane Group Flow (vph) 46 1263 47 42 861 0 0 62 0 0 52 3
Turn Type Perm NA Perm Perm NA Perm NA Perm NA Perm
Protected Phases 2 6 4 8
Permitted Phases 2 2 6 4 8 8
Actuated Green, G (s) 84.4 84.4 84.4 84.4 84.4 8.5 8.5 8.5
Effective Green, g (s) 84.4 84.4 84.4 84.4 84.4 8.5 8.5 8.5
Actuated g/C Ratio 0.80 0.80 0.80 0.80 0.80 0.08 0.08 0.08
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 486 2852 1275 305 2845 116 118 128
v/s Ratio Prot c0.35 0.24
v/s Ratio Perm 0.08 0.03 0.11 c0.04 0.04 0.00
v/c Ratio 0.09 0.44 0.04 0.14 0.30 0.53 0.44 0.03
Uniform Delay, d1 2.4 3.4 2.2 2.5 2.9 46.8 46.4 44.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.5 0.1 0.9 0.3 4.6 2.6 0.1
Delay (s) 2.7 3.9 2.3 3.4 3.2 51.4 49.1 45.0
Level of Service A A A A A D D D
Approach Delay (s) 3.8 3.2 51.4 47.2
Approach LOS A A D D

Intersection Summary
HCM 2000 Control Delay 6.8 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.45
Actuated Cycle Length (s) 105.9 Sum of lost time (s) 13.0
Intersection Capacity Utilization 56.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 196 922 126 85 615 237 111 935 70 216 952 203
Future Volume (vph) 196 922 126 85 615 237 111 935 70 216 952 203
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 7.0 7.0 7.0 7.0 7.0 4.0 7.0 4.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.91 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.99 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1789 3579 1601 1789 3579 1601 1789 5088 1789 3579 1601
Flt Permitted 0.25 1.00 1.00 0.22 1.00 1.00 0.11 1.00 0.14 1.00 1.00
Satd. Flow (perm) 469 3579 1601 413 3579 1601 210 5088 258 3579 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 213 1002 137 92 668 258 121 1016 76 235 1035 221
RTOR Reduction (vph) 0 0 73 0 0 85 0 7 0 0 0 129
Lane Group Flow (vph) 213 1002 64 92 668 173 121 1085 0 235 1035 92
Turn Type pm+pt NA Perm Perm NA Perm pm+pt NA pm+pt NA Perm
Protected Phases 7 4 8 5 2 1 6
Permitted Phases 4 4 8 8 2 6 6
Actuated Green, G (s) 47.7 47.7 47.7 36.7 36.7 36.7 43.1 36.1 49.1 39.1 39.1
Effective Green, g (s) 47.7 47.7 47.7 36.7 36.7 36.7 43.1 36.1 49.1 39.1 39.1
Actuated g/C Ratio 0.43 0.43 0.43 0.33 0.33 0.33 0.39 0.32 0.44 0.35 0.35
Clearance Time (s) 4.0 7.0 7.0 7.0 7.0 7.0 4.0 7.0 4.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 282 1526 683 135 1174 525 179 1642 250 1251 559
v/s Ratio Prot 0.05 c0.28 0.19 0.04 0.21 c0.08 0.29
v/s Ratio Perm c0.27 0.04 0.22 0.11 0.22 c0.33 0.06
v/c Ratio 0.76 0.66 0.09 0.68 0.57 0.33 0.68 0.66 0.94 0.83 0.17
Uniform Delay, d1 24.8 25.5 19.1 32.5 31.0 28.3 25.3 32.6 23.0 33.3 25.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.9 1.0 0.1 13.3 0.6 0.4 9.7 2.1 40.2 6.4 0.6
Delay (s) 35.8 26.6 19.2 45.8 31.7 28.6 35.0 34.7 63.3 39.6 25.7
Level of Service D C B D C C D C E D C
Approach Delay (s) 27.3 32.2 34.7 41.3
Approach LOS C C C D

Intersection Summary
HCM 2000 Control Delay 34.2 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.90
Actuated Cycle Length (s) 111.8 Sum of lost time (s) 22.0
Intersection Capacity Utilization 117.8% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 72 1055 63 20 678 9 28 12 31 18 10 42
Future Volume (vph) 72 1055 63 20 678 9 28 12 31 18 10 42
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.94 0.92
Flt Protected 0.95 1.00 0.95 1.00 0.98 0.99
Satd. Flow (prot) 1789 3548 1789 3571 1737 1709
Flt Permitted 0.37 1.00 0.21 1.00 0.85 0.89
Satd. Flow (perm) 693 3548 402 3571 1505 1546
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 78 1147 68 22 737 10 30 13 34 20 11 46
RTOR Reduction (vph) 0 3 0 0 0 0 0 31 0 0 42 0
Lane Group Flow (vph) 78 1212 0 22 747 0 0 46 0 0 35 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 6 4 8
Permitted Phases 2 6 4 8
Actuated Green, G (s) 64.8 64.8 64.8 64.8 7.0 7.0
Effective Green, g (s) 64.8 64.8 64.8 64.8 7.0 7.0
Actuated g/C Ratio 0.76 0.76 0.76 0.76 0.08 0.08
Clearance Time (s) 6.0 6.0 6.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 529 2711 307 2728 124 127
v/s Ratio Prot c0.34 0.21
v/s Ratio Perm 0.11 0.05 c0.03 0.02
v/c Ratio 0.15 0.45 0.07 0.27 0.37 0.27
Uniform Delay, d1 2.7 3.6 2.5 3.0 36.8 36.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 0.5 0.5 0.2 1.9 1.2
Delay (s) 3.2 4.1 2.9 3.2 38.7 37.7
Level of Service A A A A D D
Approach Delay (s) 4.1 3.2 38.7 37.7
Approach LOS A A D D

Intersection Summary
HCM 2000 Control Delay 6.1 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.44
Actuated Cycle Length (s) 84.8 Sum of lost time (s) 13.0
Intersection Capacity Utilization 66.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
8: Scarborough Golf Club Rd/Helicon Gate & Ellesmere Rd. 11/12/2020
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 9 802 290 185 518 16 260 12 190 5 4 10
Future Volume (vph) 9 802 290 185 518 16 260 12 190 5 4 10
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 4.0 6.0 8.0 8.0 8.0 8.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85 0.93
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.99
Satd. Flow (prot) 1789 3579 1601 1789 3563 1789 1883 1601 1722
Flt Permitted 0.43 1.00 1.00 0.21 1.00 0.74 1.00 1.00 0.95
Satd. Flow (perm) 816 3579 1601 398 3563 1402 1883 1601 1658
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 10 872 315 201 563 17 283 13 207 5 4 11
RTOR Reduction (vph) 0 0 103 0 2 0 0 0 153 0 8 0
Lane Group Flow (vph) 10 872 212 201 578 0 283 13 54 0 12 0
Turn Type Perm NA Perm pm+pt NA Perm NA Perm Perm NA
Protected Phases 2 1 6 4 8
Permitted Phases 2 2 6 4 4 8
Actuated Green, G (s) 38.9 38.9 38.9 51.4 51.4 23.3 23.3 23.3 23.3
Effective Green, g (s) 38.9 38.9 38.9 51.4 51.4 23.3 23.3 23.3 23.3
Actuated g/C Ratio 0.44 0.44 0.44 0.58 0.58 0.26 0.26 0.26 0.26
Clearance Time (s) 6.0 6.0 6.0 4.0 6.0 8.0 8.0 8.0 8.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 357 1569 702 363 2064 368 494 420 435
v/s Ratio Prot 0.24 c0.05 0.16 0.01
v/s Ratio Perm 0.01 0.13 c0.27 c0.20 0.03 0.01
v/c Ratio 0.03 0.56 0.30 0.55 0.28 0.77 0.03 0.13 0.03
Uniform Delay, d1 14.2 18.5 16.1 10.7 9.4 30.2 24.3 25.0 24.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 1.4 1.1 1.8 0.3 9.3 0.0 0.1 0.0
Delay (s) 14.3 19.9 17.2 12.6 9.7 39.5 24.3 25.1 24.3
Level of Service B B B B A D C C C
Approach Delay (s) 19.2 10.4 33.2 24.3
Approach LOS B B C C

Intersection Summary
HCM 2000 Control Delay 19.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 88.7 Sum of lost time (s) 18.0
Intersection Capacity Utilization 87.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
9: Orton Park Rd./Military Trail & Ellesmere Rd. 11/12/2020
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 73 857 83 201 778 7 98 57 176 1 5 20
Future Volume (vph) 73 857 83 201 778 7 98 57 176 1 5 20
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.0 6.0 4.0 6.0 6.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.89 0.89
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1789 3579 1601 1789 3579 1601 1789 1670 1681
Flt Permitted 0.31 1.00 1.00 0.25 1.00 1.00 0.74 1.00 0.91
Satd. Flow (perm) 583 3579 1601 474 3579 1601 1392 1670 1540
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 79 932 90 218 846 8 107 62 191 1 5 22
RTOR Reduction (vph) 0 0 36 0 0 3 0 130 0 0 19 0
Lane Group Flow (vph) 79 932 54 218 846 5 107 123 0 0 9 0
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm NA
Protected Phases 5 2 1 6 4 8
Permitted Phases 2 2 6 6 4 8
Actuated Green, G (s) 55.2 50.0 50.0 58.6 51.7 51.7 12.2 12.2 12.2
Effective Green, g (s) 55.2 50.0 50.0 58.6 51.7 51.7 12.2 12.2 12.2
Actuated g/C Ratio 0.64 0.58 0.58 0.68 0.60 0.60 0.14 0.14 0.14
Clearance Time (s) 4.0 6.0 6.0 4.0 6.0 6.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 446 2078 929 427 2149 961 197 236 218
v/s Ratio Prot 0.01 0.26 c0.04 0.24 0.07
v/s Ratio Perm 0.10 0.03 c0.31 0.00 c0.08 0.01
v/c Ratio 0.18 0.45 0.06 0.51 0.39 0.00 0.54 0.52 0.04
Uniform Delay, d1 5.9 10.2 7.8 5.8 9.0 6.9 34.4 34.2 31.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.7 0.1 1.0 0.1 0.0 3.0 1.9 0.1
Delay (s) 6.1 10.9 7.9 6.8 9.1 6.9 37.4 36.2 32.0
Level of Service A B A A A A D D C
Approach Delay (s) 10.3 8.6 36.5 32.0
Approach LOS B A D C

Intersection Summary
HCM 2000 Control Delay 13.5 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 86.1 Sum of lost time (s) 17.0
Intersection Capacity Utilization 62.8% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
10: Ellesmere Rd. & Neilson Rd. 11/12/2020

2019 PM Base  11/12/2020 PM Peak Period Synchro 10 Report
Page 10

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 287 594 52 63 426 60 105 250 100 87 118 259
Future Volume (vph) 287 594 52 63 426 60 105 250 100 87 118 259
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 4.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.96 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1789 3579 1601 1789 3579 1601 1789 1803 1789 1883 1601
Flt Permitted 0.39 1.00 1.00 0.41 1.00 1.00 0.67 1.00 0.22 1.00 1.00
Satd. Flow (perm) 734 3579 1601 765 3579 1601 1271 1803 412 1883 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 312 646 57 68 463 65 114 272 109 95 128 282
RTOR Reduction (vph) 0 0 28 0 0 43 0 13 0 0 0 182
Lane Group Flow (vph) 312 646 29 68 463 22 114 368 0 95 128 100
Turn Type pm+pt NA Perm Perm NA Perm Perm NA pm+pt NA Perm
Protected Phases 5 2 6 4 3 8
Permitted Phases 2 2 6 6 4 8 8
Actuated Green, G (s) 53.7 53.7 53.7 35.6 35.6 35.6 26.5 26.5 37.2 37.2 37.2
Effective Green, g (s) 53.7 53.7 53.7 35.6 35.6 35.6 26.5 26.5 37.2 37.2 37.2
Actuated g/C Ratio 0.51 0.51 0.51 0.34 0.34 0.34 0.25 0.25 0.35 0.35 0.35
Clearance Time (s) 4.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 4.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 517 1832 819 259 1214 543 321 455 234 667 567
v/s Ratio Prot c0.08 0.18 0.13 c0.20 c0.03 0.07
v/s Ratio Perm c0.23 0.02 0.09 0.01 0.09 0.12 0.06
v/c Ratio 0.60 0.35 0.04 0.26 0.38 0.04 0.36 0.81 0.41 0.19 0.18
Uniform Delay, d1 15.6 15.2 12.7 25.1 26.3 23.2 32.2 36.8 24.8 23.4 23.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.0 0.5 0.1 2.5 0.9 0.1 0.7 10.1 1.2 0.1 0.1
Delay (s) 17.6 15.8 12.8 27.6 27.2 23.4 32.9 46.9 25.9 23.6 23.5
Level of Service B B B C C C C D C C C
Approach Delay (s) 16.2 26.8 43.7 24.0
Approach LOS B C D C

Intersection Summary
HCM 2000 Control Delay 25.3 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 104.9 Sum of lost time (s) 22.0
Intersection Capacity Utilization 98.4% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
11: Ellesmere Rd. & Morningside Ave. 11/12/2020
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 179 630 157 58 361 24 123 583 114 30 784 80
Future Volume (vph) 179 630 157 58 361 24 123 583 114 30 784 80
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 4.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95
Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.99
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1789 3471 1789 3579 1601 1789 3579 1601 1789 3529
Flt Permitted 0.52 1.00 0.25 1.00 1.00 0.12 1.00 1.00 0.41 1.00
Satd. Flow (perm) 978 3471 466 3579 1601 223 3579 1601 775 3529
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 195 685 171 63 392 26 134 634 124 33 852 87
RTOR Reduction (vph) 0 22 0 0 0 14 0 0 56 0 8 0
Lane Group Flow (vph) 195 834 0 63 392 12 134 634 68 33 931 0
Turn Type Perm NA Perm NA Perm pm+pt NA Perm Perm NA
Protected Phases 2 6 7 4 8
Permitted Phases 2 6 6 4 4 8
Actuated Green, G (s) 45.0 45.0 45.0 45.0 45.0 40.8 40.8 40.8 29.8 29.8
Effective Green, g (s) 45.0 45.0 45.0 45.0 45.0 40.8 40.8 40.8 29.8 29.8
Actuated g/C Ratio 0.45 0.45 0.45 0.45 0.45 0.41 0.41 0.41 0.30 0.30
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 4.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 440 1565 210 1613 721 201 1463 654 231 1053
v/s Ratio Prot c0.24 0.11 c0.05 0.18 c0.26
v/s Ratio Perm 0.20 0.14 0.01 0.23 0.04 0.04
v/c Ratio 0.44 0.53 0.30 0.24 0.02 0.67 0.43 0.10 0.14 0.88
Uniform Delay, d1 18.8 19.8 17.4 16.9 15.2 22.2 21.2 18.2 25.6 33.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.2 1.3 0.8 0.1 0.0 8.1 0.2 0.1 0.3 9.0
Delay (s) 22.0 21.1 18.2 17.0 15.2 30.3 21.4 18.3 25.9 42.4
Level of Service C C B B B C C B C D
Approach Delay (s) 21.3 17.0 22.3 41.8
Approach LOS C B C D

Intersection Summary
HCM 2000 Control Delay 26.8 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 99.8 Sum of lost time (s) 18.0
Intersection Capacity Utilization 125.0% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Traffic Volume (vph) 24 561 189 40 278 121 139 304 39 126 297 55
Future Volume (vph) 24 561 189 40 278 121 139 304 39 126 297 55
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 4.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.96 0.96 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3442 3415 1789 1883 1601 1789 1883 1601
Flt Permitted 0.93 0.81 0.32 1.00 1.00 0.56 1.00 1.00
Satd. Flow (perm) 3194 2769 608 1883 1601 1057 1883 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 26 610 205 43 302 132 151 330 42 137 323 60
RTOR Reduction (vph) 0 30 0 0 39 0 0 0 25 0 0 44
Lane Group Flow (vph) 0 811 0 0 438 0 151 330 17 137 323 16
Turn Type Perm NA Perm NA pm+pt NA Perm Perm NA Perm
Protected Phases 2 6 3 8 4
Permitted Phases 2 6 8 8 4 4
Actuated Green, G (s) 45.0 45.0 38.3 38.3 38.3 25.6 25.6 25.6
Effective Green, g (s) 45.0 45.0 38.3 38.3 38.3 25.6 25.6 25.6
Actuated g/C Ratio 0.46 0.46 0.39 0.39 0.39 0.26 0.26 0.26
Clearance Time (s) 7.0 7.0 4.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1477 1280 344 741 630 278 495 421
v/s Ratio Prot 0.04 c0.18 c0.17
v/s Ratio Perm c0.25 0.16 0.13 0.01 0.13 0.01
v/c Ratio 0.55 0.34 0.44 0.45 0.03 0.49 0.65 0.04
Uniform Delay, d1 18.8 16.7 20.5 21.7 18.1 30.4 31.9 26.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.5 0.2 0.9 0.4 0.0 1.4 3.1 0.0
Delay (s) 20.3 16.9 21.4 22.1 18.1 31.7 35.0 26.7
Level of Service C B C C B C C C
Approach Delay (s) 20.3 16.9 21.6 33.2
Approach LOS C B C C

Intersection Summary
HCM 2000 Control Delay 22.7 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 97.3 Sum of lost time (s) 18.0
Intersection Capacity Utilization 103.0% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 153 508 9 17 231 46 16 46 28 73 73 89
Future Volume (vph) 153 508 9 17 231 46 16 46 28 73 73 89
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.98 1.00 0.94 1.00 0.92
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1789 3569 1789 3489 1789 1777 1789 1728
Flt Permitted 0.57 1.00 0.42 1.00 0.64 1.00 0.70 1.00
Satd. Flow (perm) 1070 3569 799 3489 1203 1777 1328 1728
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 166 552 10 18 251 50 17 50 30 79 79 97
RTOR Reduction (vph) 0 1 0 0 17 0 0 20 0 0 44 0
Lane Group Flow (vph) 166 561 0 18 284 0 17 60 0 79 132 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 6 4 8
Permitted Phases 2 6 4 8
Actuated Green, G (s) 54.0 54.0 54.0 54.0 32.0 32.0 32.0 32.0
Effective Green, g (s) 54.0 54.0 54.0 54.0 32.0 32.0 32.0 32.0
Actuated g/C Ratio 0.54 0.54 0.54 0.54 0.32 0.32 0.32 0.32
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Grp Cap (vph) 577 1927 431 1884 384 568 424 552
v/s Ratio Prot c0.16 0.08 0.03 c0.08
v/s Ratio Perm 0.16 0.02 0.01 0.06
v/c Ratio 0.29 0.29 0.04 0.15 0.04 0.10 0.19 0.24
Uniform Delay, d1 12.5 12.6 10.8 11.5 23.5 23.9 24.6 25.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.3 0.4 0.2 0.2 0.2 0.4 1.0 1.0
Delay (s) 13.8 12.9 11.0 11.7 23.7 24.3 25.6 26.1
Level of Service B B B B C C C C
Approach Delay (s) 13.1 11.7 24.2 25.9
Approach LOS B B C C

Intersection Summary
HCM 2000 Control Delay 15.9 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.27
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 79.1% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 40 426 48 17 188 18 29 44 33 22 20 33
Future Volume (vph) 40 426 48 17 188 18 29 44 33 22 20 33
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00
Frt 1.00 0.98 1.00 0.99 0.96 0.94
Flt Protected 0.95 1.00 0.95 1.00 0.99 0.99
Satd. Flow (prot) 1789 3524 1789 3531 1780 1746
Flt Permitted 0.61 1.00 0.46 1.00 0.90 0.86
Satd. Flow (perm) 1152 3524 870 3531 1633 1523
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 43 463 52 18 204 20 32 48 36 24 22 36
RTOR Reduction (vph) 0 6 0 0 5 0 0 19 0 0 32 0
Lane Group Flow (vph) 43 509 0 18 219 0 0 97 0 0 50 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 6 4 8
Permitted Phases 2 6 4 8
Actuated Green, G (s) 63.9 63.9 63.9 63.9 10.6 10.6
Effective Green, g (s) 63.9 63.9 63.9 63.9 10.6 10.6
Actuated g/C Ratio 0.73 0.73 0.73 0.73 0.12 0.12
Clearance Time (s) 7.0 7.0 7.0 7.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 841 2573 635 2578 197 184
v/s Ratio Prot c0.14 0.06
v/s Ratio Perm 0.04 0.02 c0.06 0.03
v/c Ratio 0.05 0.20 0.03 0.08 0.49 0.27
Uniform Delay, d1 3.3 3.7 3.2 3.4 35.9 35.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.2 0.0 0.0 1.9 0.8
Delay (s) 3.4 3.9 3.3 3.4 37.8 35.8
Level of Service A A A A D D
Approach Delay (s) 3.9 3.4 37.8 35.8
Approach LOS A A D D

Intersection Summary
HCM 2000 Control Delay 10.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.24
Actuated Cycle Length (s) 87.5 Sum of lost time (s) 13.0
Intersection Capacity Utilization 51.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 120 262 33 12 128 19 9 164 4 55 207 100
Future Volume (vph) 120 262 33 12 128 19 9 164 4 55 207 100
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.98 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1789 3518 1789 3508 1789 3567 1789 1883 1601
Flt Permitted 0.65 1.00 0.56 1.00 0.56 1.00 0.64 1.00 1.00
Satd. Flow (perm) 1225 3518 1050 3508 1057 3567 1200 1883 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 130 285 36 13 139 21 10 178 4 60 225 109
RTOR Reduction (vph) 0 10 0 0 9 0 0 1 0 0 0 75
Lane Group Flow (vph) 130 311 0 13 151 0 10 181 0 60 225 34
Turn Type Perm NA Perm NA Perm NA Perm NA Perm
Protected Phases 2 6 4 8
Permitted Phases 2 6 4 8 8
Actuated Green, G (s) 55.0 55.0 55.0 55.0 31.0 31.0 31.0 31.0 31.0
Effective Green, g (s) 55.0 55.0 55.0 55.0 31.0 31.0 31.0 31.0 31.0
Actuated g/C Ratio 0.55 0.55 0.55 0.55 0.31 0.31 0.31 0.31 0.31
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Grp Cap (vph) 673 1934 577 1929 327 1105 372 583 496
v/s Ratio Prot 0.09 0.04 0.05 c0.12
v/s Ratio Perm c0.11 0.01 0.01 0.05 0.02
v/c Ratio 0.19 0.16 0.02 0.08 0.03 0.16 0.16 0.39 0.07
Uniform Delay, d1 11.3 11.1 10.3 10.6 24.0 25.1 25.1 27.0 24.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 0.2 0.1 0.1 0.2 0.3 0.9 1.9 0.3
Delay (s) 12.0 11.3 10.3 10.7 24.2 25.4 26.0 29.0 24.6
Level of Service B B B B C C C C C
Approach Delay (s) 11.5 10.6 25.3 27.3
Approach LOS B B C C

Intersection Summary
HCM 2000 Control Delay 18.7 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.26
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 114.9% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
16: Kingston Rd. & Ellesmere Rd. 11/12/2020

2019 PM Base  11/12/2020 PM Peak Period Synchro 10 Report
Page 16

Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 293 0 21 0 0 0 7 279 0 0 203 146
Future Volume (vph) 293 0 21 0 0 0 7 279 0 0 203 146
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1789 1601 1789 1883 1883 1601
Flt Permitted 0.95 1.00 0.62 1.00 1.00 1.00
Satd. Flow (perm) 1789 1601 1168 1883 1883 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 318 0 23 0 0 0 8 303 0 0 221 159
RTOR Reduction (vph) 0 0 17 0 0 0 0 0 0 0 0 74
Lane Group Flow (vph) 318 0 6 0 0 0 8 303 0 0 221 85
Turn Type Prot Perm Prot Perm NA NA Perm
Protected Phases 8 8 2 6
Permitted Phases 8 2 6 6
Actuated Green, G (s) 16.1 16.1 33.7 33.7 33.7 33.7
Effective Green, g (s) 16.1 16.1 33.7 33.7 33.7 33.7
Actuated g/C Ratio 0.26 0.26 0.54 0.54 0.54 0.54
Clearance Time (s) 6.0 6.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 458 410 626 1010 1010 859
v/s Ratio Prot c0.18 c0.16 0.12
v/s Ratio Perm 0.00 0.01 0.05
v/c Ratio 0.69 0.01 0.01 0.30 0.22 0.10
Uniform Delay, d1 21.1 17.4 6.8 8.0 7.6 7.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.5 0.0 0.0 0.8 0.5 0.2
Delay (s) 25.7 17.4 6.8 8.8 8.1 7.4
Level of Service C B A A A A
Approach Delay (s) 25.1 0.0 8.7 7.8
Approach LOS C A A A

Intersection Summary
HCM 2000 Control Delay 13.8 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.43
Actuated Cycle Length (s) 62.8 Sum of lost time (s) 13.0
Intersection Capacity Utilization 50.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
17: Kingston Rd & Hwy. 401 C E 2A W Off-Ramp 11/12/2020
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Movement WBL WBR SEL2 SEL SER NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 0 0 1402 39 54 0 612 6 149 346 0
Future Volume (vph) 0 0 1402 39 54 0 612 6 149 346 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 6.0 6.0 6.0
Lane Util. Factor 0.95 0.95 0.95 1.00 0.95
Frt 1.00 0.99 1.00 1.00 1.00
Flt Protected 0.95 0.96 1.00 0.95 1.00
Satd. Flow (prot) 1700 1691 3573 1789 3579
Flt Permitted 0.95 0.96 1.00 0.29 1.00
Satd. Flow (perm) 1700 1691 3573 541 3579
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 1524 42 59 0 665 7 162 376 0
RTOR Reduction (vph) 0 0 0 23 0 0 1 0 0 0 0
Lane Group Flow (vph) 0 0 823 779 0 0 671 0 162 376 0
Turn Type Prot Prot NA Perm NA
Protected Phases 8 8 2 6
Permitted Phases 6
Actuated Green, G (s) 35.2 35.2 21.0 21.0 21.0
Effective Green, g (s) 35.2 35.2 21.0 21.0 21.0
Actuated g/C Ratio 0.51 0.51 0.30 0.30 0.30
Clearance Time (s) 7.0 7.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 864 860 1084 164 1086
v/s Ratio Prot c0.48 0.46 0.19 0.11
v/s Ratio Perm c0.30
v/c Ratio 0.95 0.91 0.62 0.99 0.35
Uniform Delay, d1 16.2 15.5 20.7 24.0 18.8
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 19.9 12.9 2.7 67.2 0.9
Delay (s) 36.1 28.4 23.3 91.1 19.6
Level of Service D C C F B
Approach Delay (s) 0.0 32.3 23.3 41.2
Approach LOS A C C D

Intersection Summary
HCM 2000 Control Delay 31.9 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 69.2 Sum of lost time (s) 13.0
Intersection Capacity Utilization 82.4% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
20: Ellesmere Rd./Kingston Rd & Rylander Blvd. 11/12/2020
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Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 157 13 188 16 8 5 229 1368 56 17 665 160
Future Volume (vph) 157 13 188 16 8 5 229 1368 56 17 665 160
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 0.91 1.00 0.91
Frt 1.00 1.00 0.85 0.98 1.00 0.99 1.00 0.97
Flt Protected 0.95 0.96 1.00 0.97 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1700 1716 1601 1793 1789 5111 1789 4992
Flt Permitted 0.95 0.96 1.00 0.52 0.30 1.00 0.13 1.00
Satd. Flow (perm) 1700 1716 1601 967 559 5111 238 4992
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 171 14 204 17 9 5 249 1487 61 18 723 174
RTOR Reduction (vph) 0 0 179 0 5 0 0 3 0 0 25 0
Lane Group Flow (vph) 92 93 25 0 26 0 249 1545 0 18 872 0
Turn Type Split NA Prot Perm NA Perm NA Perm NA
Protected Phases 8 8 8 4 2 6
Permitted Phases 4 2 6
Actuated Green, G (s) 11.8 11.8 11.8 5.9 59.5 59.5 59.5 59.5
Effective Green, g (s) 11.8 11.8 11.8 5.9 59.5 59.5 59.5 59.5
Actuated g/C Ratio 0.12 0.12 0.12 0.06 0.61 0.61 0.61 0.61
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 204 206 192 58 338 3096 144 3024
v/s Ratio Prot 0.05 c0.05 0.02 0.30 0.17
v/s Ratio Perm c0.03 c0.45 0.08
v/c Ratio 0.45 0.45 0.13 0.45 0.74 0.50 0.12 0.29
Uniform Delay, d1 40.2 40.2 38.6 44.6 13.8 10.9 8.3 9.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.6 1.6 0.3 5.5 8.1 0.1 0.4 0.1
Delay (s) 41.8 41.8 38.9 50.1 21.9 11.1 8.6 9.3
Level of Service D D D D C B A A
Approach Delay (s) 40.3 50.1 12.6 9.3
Approach LOS D D B A

Intersection Summary
HCM 2000 Control Delay 15.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 98.2 Sum of lost time (s) 21.0
Intersection Capacity Utilization 85.8% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
21: Kingston Rd & Port Union Rd./Sheppard Ave. 11/12/2020
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Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 210 383 56 156 242 549 42 747 691 434 587 187
Future Volume (vph) 210 383 56 156 242 549 42 747 691 434 587 187
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 2100 1900 1900 1900
Total Lost time (s) 4.0 8.0 8.0 8.0 6.0 7.0 7.0 4.0 3.0 7.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.91 1.00 *1.00 0.91 1.00
Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1789 3510 1789 3579 1601 1789 5142 1769 3579 5142 1601
Flt Permitted 0.54 1.00 0.48 1.00 1.00 0.40 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1018 3510 903 3579 1601 751 5142 1769 3579 5142 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 228 416 61 170 263 597 46 812 751 472 638 203
RTOR Reduction (vph) 0 8 0 0 0 53 0 0 151 0 0 92
Lane Group Flow (vph) 228 469 0 170 263 544 46 812 600 472 638 111
Turn Type pm+pt NA Perm NA pm+ov Perm NA Perm Prot NA pm+ov
Protected Phases 3 8 4 1 2 1 6 3
Permitted Phases 8 4 4 2 2 6
Actuated Green, G (s) 57.0 57.0 44.0 44.0 60.0 45.0 45.0 45.0 16.0 67.0 76.0
Effective Green, g (s) 57.0 57.0 44.0 44.0 60.0 45.0 45.0 48.0 19.0 67.0 76.0
Actuated g/C Ratio 0.41 0.41 0.32 0.32 0.43 0.32 0.32 0.35 0.14 0.48 0.55
Clearance Time (s) 4.0 8.0 8.0 8.0 6.0 7.0 7.0 7.0 6.0 7.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 467 1439 285 1132 691 243 1664 610 489 2478 875
v/s Ratio Prot c0.03 0.13 0.07 c0.09 0.16 c0.13 0.12 0.01
v/s Ratio Perm 0.17 0.19 0.25 0.06 c0.34 0.06
v/c Ratio 0.49 0.33 0.60 0.23 0.79 0.19 0.49 0.98 0.97 0.26 0.13
Uniform Delay, d1 28.7 27.9 40.0 35.0 34.0 33.9 37.7 45.1 59.7 21.3 15.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.8 0.1 3.3 0.1 5.9 1.7 1.0 32.8 31.6 0.3 0.1
Delay (s) 29.5 28.0 43.4 35.1 39.9 35.6 38.8 77.9 91.3 21.5 15.4
Level of Service C C D D D D D E F C B
Approach Delay (s) 28.5 39.3 57.0 45.7
Approach LOS C D E D

Intersection Summary
HCM 2000 Control Delay 45.6 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 139.0 Sum of lost time (s) 25.0
Intersection Capacity Utilization 155.0% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
22: Kingston Rd & Hwy 401 Off-Ramp 11/12/2020
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Movement NWL NWR NET NER SWL SWT
Lane Configurations
Traffic Volume (vph) 369 49 2025 0 0 829
Future Volume (vph) 369 49 2025 0 0 829
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 7.0 7.0
Lane Util. Factor 0.97 1.00 0.91 0.91
Frt 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3471 1601 5142 5142
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3471 1601 5142 5142
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 401 53 2201 0 0 901
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 401 53 2201 0 0 901
Turn Type Prot Perm NA NA
Protected Phases 4 2 2
Permitted Phases 4 2 2
Actuated Green, G (s) 10.6 10.6 24.0 24.0
Effective Green, g (s) 10.6 10.6 24.0 24.0
Actuated g/C Ratio 0.22 0.22 0.50 0.50
Clearance Time (s) 6.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 772 356 2592 2592
v/s Ratio Prot c0.12 c0.43 0.18
v/s Ratio Perm 0.03
v/c Ratio 0.52 0.15 0.85 0.35
Uniform Delay, d1 16.3 14.9 10.2 7.1
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 0.2 3.7 0.4
Delay (s) 16.9 15.1 13.9 7.5
Level of Service B B B A
Approach Delay (s) 16.6 13.9 7.5
Approach LOS B B A

Intersection Summary
HCM 2000 Control Delay 12.6 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 47.6 Sum of lost time (s) 13.0
Intersection Capacity Utilization 60.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings PM Peak Hour
13: RR 53 (STEVENSON RD) & KING ST Whitby Oshawa - 2019 Existing PM

Synchro 9 12-18-2020
IBI Group Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 124 1093 147 0 0 0 0 959 256 108 918 0
Future Volume (vph) 124 1093 147 0 0 0 0 959 256 108 918 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 40.0 0.0 0.0 0.0 0.0 30.0 25.0 0.0
Storage Lanes 1 0 0 0 0 1 1 0
Taper Length (m) 25.0 0.0 0.0 13.0
Lane Util. Factor 0.86 0.86 0.86 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Ped Bike Factor 1.00 0.98 1.00
Frt 0.984 0.850
Flt Protected 0.995 0.950
Satd. Flow (prot) 0 5610 0 0 0 0 0 3213 1409 1591 3181 0
Flt Permitted 0.995 0.140
Satd. Flow (perm) 0 5602 0 0 0 0 0 3213 1378 234 3181 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 44 137
Link Speed (k/h) 50 50 50 50
Link Distance (m) 209.8 58.6 363.1 98.9
Travel Time (s) 15.1 4.2 26.1 7.1
Confl. Peds. (#/hr) 14 15 9 9
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 1% 3% 0% 0% 0% 0% 0% 2% 1% 1% 0%
Adj. Flow (vph) 135 1188 160 0 0 0 0 1042 278 117 998 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 1483 0 0 0 0 0 1042 278 117 998 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left R NA Right Left Left Right Left Left Right L NA Left Right
Median Width(m) 0.0 0.0 3.5 3.5
Link Offset(m) 0.0 3.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA NA Perm pm+pt NA
Protected Phases 2 8 7 4
Permitted Phases 2 8 4
Minimum Split (s) 27.0 27.0 25.0 25.0 12.0 25.0
Total Split (s) 28.0 28.0 29.4 29.4 12.6 42.0
Total Split (%) 40.0% 40.0% 42.0% 42.0% 18.0% 60.0%
Maximum Green (s) 22.1 22.1 23.5 23.5 6.7 36.1
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.2 2.2 2.2 2.2 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.9 5.9 5.9 5.9 5.9
Lead/Lag Lead Lead Lag
Lead-Lag Optimize?
Walk Time (s) 14.0 14.0 13.0 13.0 13.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 22.1 23.5 23.5 36.1 36.1
Actuated g/C Ratio 0.32 0.34 0.34 0.52 0.52
v/c Ratio 0.82 0.97 0.50 0.47 0.61
Control Delay 26.3 45.3 12.9 19.0 8.6



Lanes, Volumes, Timings PM Peak Hour
13: RR 53 (STEVENSON RD) & KING ST Whitby Oshawa - 2019 Existing PM

Synchro 9 12-18-2020
IBI Group Page 2

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0 5.0
Total Delay 26.3 45.3 12.9 19.0 13.6
LOS C D B B B
Approach Delay 26.3 38.5 14.2
Approach LOS C D B

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 17.5 (25%), Referenced to phase 2:EBTL, Start of Green
Natural Cycle: 65
Control Type: Pretimed
Maximum v/c Ratio: 0.97
Intersection Signal Delay: 27.0 Intersection LOS: C
Intersection Capacity Utilization 73.4% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     13: RR 53 (STEVENSON RD) & KING ST



Queues PM Peak Hour
13: RR 53 (STEVENSON RD) & KING ST Whitby Oshawa - 2019 Existing PM

Synchro 9 12-18-2020
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Lane Group EBT NBT NBR SBL SBT
Lane Group Flow (vph) 1483 1042 278 117 998
v/c Ratio 0.82 0.97 0.50 0.47 0.61
Control Delay 26.3 45.3 12.9 19.0 8.6
Queue Delay 0.0 0.0 0.0 0.0 5.0
Total Delay 26.3 45.3 12.9 19.0 13.6
Queue Length 50th (m) 46.2 63.9 12.4 4.8 17.1
Queue Length 95th (m) 58.1 #100.2 30.9 m7.7 m20.7
Internal Link Dist (m) 185.8 339.1 74.9
Turn Bay Length (m) 30.0 25.0
Base Capacity (vph) 1798 1078 553 250 1640
Starvation Cap Reductn 0 0 0 0 564
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.82 0.97 0.50 0.47 0.93

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Signalized Intersection Capacity Analysis PM Peak Hour
13: RR 53 (STEVENSON RD) & KING ST Whitby Oshawa - 2019 Existing PM

Synchro 9 12-18-2020
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 124 1093 147 0 0 0 0 959 256 108 918 0
Future Volume (vph) 124 1093 147 0 0 0 0 959 256 108 918 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.9 5.9 5.9 5.9 5.9
Lane Util. Factor 0.86 0.95 1.00 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 0.98 1.00 0.85 1.00 1.00
Flt Protected 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 5603 3213 1378 1590 3181
Flt Permitted 1.00 1.00 1.00 0.14 1.00
Satd. Flow (perm) 5603 3213 1378 234 3181
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 135 1188 160 0 0 0 0 1042 278 117 998 0
RTOR Reduction (vph) 0 30 0 0 0 0 0 0 91 0 0 0
Lane Group Flow (vph) 0 1453 0 0 0 0 0 1042 187 117 998 0
Confl. Peds. (#/hr) 14 15 9 9
Heavy Vehicles (%) 1% 1% 3% 0% 0% 0% 0% 0% 2% 1% 1% 0%
Turn Type Perm NA NA Perm pm+pt NA
Protected Phases 2 8 7 4
Permitted Phases 2 8 4
Actuated Green, G (s) 22.1 23.5 23.5 36.1 36.1
Effective Green, g (s) 22.1 23.5 23.5 36.1 36.1
Actuated g/C Ratio 0.32 0.34 0.34 0.52 0.52
Clearance Time (s) 5.9 5.9 5.9 5.9 5.9
Lane Grp Cap (vph) 1768 1078 462 250 1640
v/s Ratio Prot c0.32 0.04 c0.31
v/s Ratio Perm 0.26 0.14 0.20
v/c Ratio 0.82 0.97 0.40 0.47 0.61
Uniform Delay, d1 22.1 22.9 17.9 22.0 12.0
Progression Factor 1.00 1.00 1.00 0.80 0.61
Incremental Delay, d2 4.4 20.5 2.6 3.9 1.1
Delay (s) 26.6 43.3 20.5 21.4 8.4
Level of Service C D C C A
Approach Delay (s) 26.6 0.0 38.5 9.8
Approach LOS C A D A

Intersection Summary
HCM 2000 Control Delay 25.8 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 17.7
Intersection Capacity Utilization 73.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings PM Peak Hour
15: OSHAWA CENTRE ENT/GIBBONS ST & KING ST Whitby Oshawa - 2019 Existing PM

Synchro 9 12-18-2020
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 91 1750 0 0 0 0 0 196 146 105 240 0
Future Volume (vph) 91 1750 0 0 0 0 0 196 146 105 240 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 0.86 *1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 1.00
Ped Bike Factor 1.00 0.97 1.00
Frt 0.850
Flt Protected 0.998 0.985
Satd. Flow (prot) 0 6625 0 0 0 0 0 1658 1437 0 3155 0
Flt Permitted 0.998 0.779
Satd. Flow (perm) 0 6621 0 0 0 0 0 1658 1394 0 2485 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 157
Link Speed (k/h) 50 50 50 50
Link Distance (m) 351.8 421.5 125.0 101.7
Travel Time (s) 25.3 30.3 9.0 7.3
Confl. Peds. (#/hr) 6 16 16
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 2% 0% 0% 0% 0% 0% 2% 0% 1% 0% 0%
Adj. Flow (vph) 99 1902 0 0 0 0 0 213 159 114 261 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 2001 0 0 0 0 0 213 159 0 375 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.5 3.5
Link Offset(m) 0.0 0.0 6.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 24 15 25 14
Turn Type Perm NA NA Perm pm+pt NA
Protected Phases 2 4 3 3 4
Permitted Phases 2 4 3 4
Minimum Split (s) 28.0 28.0 25.0 25.0 12.0
Total Split (s) 30.1 30.1 27.3 27.3 12.6
Total Split (%) 43.0% 43.0% 39.0% 39.0% 18.0%
Maximum Green (s) 24.1 24.1 21.5 21.5 6.8
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.3 2.3 2.1 2.1 2.1
Lost Time Adjust (s) 0.0 0.0 0.0
Total Lost Time (s) 6.0 5.8 5.8
Lead/Lag Lead Lead Lag
Lead-Lag Optimize?
Walk Time (s) 15.0 15.0 13.0 13.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 24.1 21.5 21.5 28.3
Actuated g/C Ratio 0.34 0.31 0.31 0.40
v/c Ratio 0.88 0.42 0.30 0.35
Control Delay 16.0 22.4 5.3 8.8
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 16.0 22.4 5.3 8.8
LOS B C A A
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Approach Delay 16.0 15.1 8.8
Approach LOS B B A

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 44.1 (63%), Referenced to phase 2:EBTL, Start of Green
Natural Cycle: 65
Control Type: Pretimed
Maximum v/c Ratio: 0.88
Intersection Signal Delay: 14.9 Intersection LOS: B
Intersection Capacity Utilization 70.1% ICU Level of Service C
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     15: OSHAWA CENTRE ENT/GIBBONS ST & KING ST
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Lane Group EBT NBT NBR SBT
Lane Group Flow (vph) 2001 213 159 375
v/c Ratio 0.88 0.42 0.30 0.35
Control Delay 16.0 22.4 5.3 8.8
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 16.0 22.4 5.3 8.8
Queue Length 50th (m) 22.7 20.2 0.2 10.9
Queue Length 95th (m) 28.1 36.3 10.9 m14.8
Internal Link Dist (m) 327.8 101.0 77.7
Turn Bay Length (m)
Base Capacity (vph) 2279 509 536 1069
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.88 0.42 0.30 0.35

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 91 1750 0 0 0 0 0 196 146 105 240 0
Future Volume (vph) 91 1750 0 0 0 0 0 196 146 105 240 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 5.8 5.8 5.8
Lane Util. Factor *1.00 1.00 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.97 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00
Flt Protected 1.00 1.00 1.00 0.99
Satd. Flow (prot) 6618 1658 1394 3145
Flt Permitted 1.00 1.00 1.00 0.78
Satd. Flow (perm) 6618 1658 1394 2489
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 99 1902 0 0 0 0 0 213 159 114 261 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 109 0 0 0
Lane Group Flow (vph) 0 2001 0 0 0 0 0 213 50 0 375 0
Confl. Peds. (#/hr) 6 16 16
Heavy Vehicles (%) 0% 2% 0% 0% 0% 0% 0% 2% 0% 1% 0% 0%
Turn Type Perm NA NA Perm pm+pt NA
Protected Phases 2 4 3 3 4
Permitted Phases 2 4 3 4
Actuated Green, G (s) 24.1 21.5 21.5 28.3
Effective Green, g (s) 24.1 21.5 21.5 28.3
Actuated g/C Ratio 0.34 0.31 0.31 0.40
Clearance Time (s) 6.0 5.8 5.8
Lane Grp Cap (vph) 2278 509 428 1069
v/s Ratio Prot c0.13 c0.03
v/s Ratio Perm 0.30 0.04 0.11
v/c Ratio 0.88 0.42 0.12 0.35
Uniform Delay, d1 21.6 19.3 17.4 14.5
Progression Factor 0.51 1.00 1.00 0.71
Incremental Delay, d2 4.3 2.5 0.6 0.8
Delay (s) 15.4 21.8 18.0 11.0
Level of Service B C B B
Approach Delay (s) 15.4 0.0 20.2 11.0
Approach LOS B A C B

Intersection Summary
HCM 2000 Control Delay 15.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 17.6
Intersection Capacity Utilization 70.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 185 1470 166 0 0 0 0 611 170 91 497 0
Future Volume (vph) 185 1470 166 0 0 0 0 611 170 91 497 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 37.0 0.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 0 1 0 0 0 0 0 0
Taper Length (m) 0.0 0.0 0.0 0.0
Lane Util. Factor 0.86 0.86 1.00 1.00 1.00 1.00 1.00 0.95 0.95 0.95 0.95 1.00
Ped Bike Factor 1.00 0.96 0.99 1.00
Frt 0.850 0.967
Flt Protected 0.994 0.992
Satd. Flow (prot) 0 5725 1437 0 0 0 0 3069 0 0 3156 0
Flt Permitted 0.994 0.606
Satd. Flow (perm) 0 5713 1378 0 0 0 0 3069 0 0 1926 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 168 53
Link Speed (k/h) 50 50 50 50
Link Distance (m) 421.5 358.7 429.1 115.6
Travel Time (s) 30.3 25.8 30.9 8.3
Confl. Peds. (#/hr) 17 27 24 24
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 1% 0% 0% 0% 0% 0% 0% 2% 1% 1% 0%
Adj. Flow (vph) 201 1598 180 0 0 0 0 664 185 99 540 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 1799 180 0 0 0 0 849 0 0 639 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 0.0 0.0
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 14 24 15 24 14 25 15
Turn Type Perm NA Perm NA pm+pt NA
Protected Phases 2 4 3 3 4
Permitted Phases 2 2 3 4
Minimum Split (s) 26.0 26.0 26.0 26.0 12.0
Total Split (s) 29.4 29.4 29.4 28.0 12.6
Total Split (%) 42.0% 42.0% 42.0% 40.0% 18.0%
Maximum Green (s) 23.6 23.6 23.6 22.4 6.8
Yellow Time (s) 4.2 4.2 4.2 3.7 3.7
All-Red Time (s) 1.6 1.6 1.6 1.9 2.1
Lost Time Adjust (s) 0.0 0.0 0.0
Total Lost Time (s) 5.8 5.8 5.6
Lead/Lag Lead Lag
Lead-Lag Optimize?
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 12.0 12.0 12.0 13.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 23.6 23.6 22.4 29.0
Actuated g/C Ratio 0.34 0.34 0.32 0.41
v/c Ratio 0.93 0.31 0.83 0.70
Control Delay 13.4 1.0 29.7 14.9
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 13.4 1.0 29.7 14.9
LOS B A C B
Approach Delay 12.2 29.7 14.9
Approach LOS B C B

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 2.8 (4%), Referenced to phase 2:EBTL, Start of Green
Natural Cycle: 65
Control Type: Pretimed
Maximum v/c Ratio: 0.93
Intersection Signal Delay: 17.0 Intersection LOS: B
Intersection Capacity Utilization 84.6% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     17: RR 54 (PARK RD W) & KING ST
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Lane Group EBT EBR NBT SBT
Lane Group Flow (vph) 1799 180 849 639
v/c Ratio 0.93 0.31 0.83 0.70
Control Delay 13.4 1.0 29.7 14.9
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 13.4 1.0 29.7 14.9
Queue Length 50th (m) 8.6 0.0 46.3 15.1
Queue Length 95th (m) m#20.2 m0.0 #74.0 26.5
Internal Link Dist (m) 397.5 405.1 91.6
Turn Bay Length (m) 37.0
Base Capacity (vph) 1926 575 1018 917
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.93 0.31 0.83 0.70

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 185 1470 166 0 0 0 0 611 170 91 497 0
Future Volume (vph) 185 1470 166 0 0 0 0 611 170 91 497 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.8 5.8 5.6 5.8
Lane Util. Factor 0.86 1.00 0.95 0.95
Frpb, ped/bikes 1.00 0.96 0.99 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 0.85 0.97 1.00
Flt Protected 0.99 1.00 1.00 0.99
Satd. Flow (prot) 5715 1378 3070 3155
Flt Permitted 0.99 1.00 1.00 0.61
Satd. Flow (perm) 5715 1378 3070 1926
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 201 1598 180 0 0 0 0 664 185 99 540 0
RTOR Reduction (vph) 0 0 111 0 0 0 0 36 0 0 0 0
Lane Group Flow (vph) 0 1799 69 0 0 0 0 813 0 0 639 0
Confl. Peds. (#/hr) 17 27 24 24
Heavy Vehicles (%) 1% 1% 0% 0% 0% 0% 0% 0% 2% 1% 1% 0%
Turn Type Perm NA Perm NA pm+pt NA
Protected Phases 2 4 3 3 4
Permitted Phases 2 2 3 4
Actuated Green, G (s) 23.6 23.6 22.4 29.2
Effective Green, g (s) 23.6 23.6 22.4 29.2
Actuated g/C Ratio 0.34 0.34 0.32 0.42
Clearance Time (s) 5.8 5.8 5.6
Lane Grp Cap (vph) 1926 464 982 922
v/s Ratio Prot c0.26 c0.07
v/s Ratio Perm 0.31 0.05 0.22
v/c Ratio 0.93 0.15 0.83 0.69
Uniform Delay, d1 22.4 16.2 22.0 16.7
Progression Factor 0.24 0.04 1.00 0.76
Incremental Delay, d2 6.2 0.4 8.0 3.9
Delay (s) 11.6 1.1 30.0 16.6
Level of Service B A C B
Approach Delay (s) 10.7 0.0 30.0 16.6
Approach LOS B A C B

Intersection Summary
HCM 2000 Control Delay 16.5 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 17.2
Intersection Capacity Utilization 84.6% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 270 1270 29 0 0 0 0 95 23 66 20 0
Future Volume (vph) 270 1270 29 0 0 0 0 95 23 66 20 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 0.91 0.91 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.80 1.00 0.99 0.99
Frt 0.997 0.974
Flt Protected 0.950 0.963
Satd. Flow (prot) 1606 4536 0 0 0 0 0 1637 0 0 1628 0
Flt Permitted 0.950 0.761
Satd. Flow (perm) 1282 4536 0 0 0 0 0 1637 0 0 1271 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 5 18
Link Speed (k/h) 50 50 50 50
Link Distance (m) 158.5 137.8 84.6 101.3
Travel Time (s) 11.4 9.9 6.1 7.3
Confl. Peds. (#/hr) 98 98 16 16
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Adj. Flow (vph) 293 1380 32 0 0 0 0 103 25 72 22 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 293 1412 0 0 0 0 0 128 0 0 94 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA NA pm+pt NA
Protected Phases 2 4 3 4
Permitted Phases 2 4
Minimum Split (s) 28.0 28.0 24.0 10.0 24.0
Total Split (s) 30.8 30.8 26.6 12.6 26.6
Total Split (%) 44.0% 44.0% 38.0% 18.0% 38.0%
Maximum Green (s) 25.2 25.2 21.0 8.6 21.0
Yellow Time (s) 3.7 3.7 3.7 3.0 3.7
All-Red Time (s) 1.9 1.9 1.9 1.0 1.9
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.6 5.6 5.6 5.6
Lead/Lag Lag Lead Lag
Lead-Lag Optimize?
Walk Time (s) 12.0 12.0 12.0 12.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 25.2 25.2 21.0 28.0
Actuated g/C Ratio 0.36 0.36 0.30 0.40
v/c Ratio 0.64 0.86 0.25 0.17
Control Delay 29.4 31.5 17.5 12.1
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 29.4 31.5 17.5 12.1
LOS C C B B
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Approach Delay 31.2 17.5 12.1
Approach LOS C B B

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 44.8 (64%), Referenced to phase 2:EBTL, Start of Green
Natural Cycle: 65
Control Type: Pretimed
Maximum v/c Ratio: 0.86
Intersection Signal Delay: 29.3 Intersection LOS: C
Intersection Capacity Utilization 51.6% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     19: QUEEN ST/MCMILLAN DR & KING ST
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Lane Group EBL EBT NBT SBT
Lane Group Flow (vph) 293 1412 128 94
v/c Ratio 0.64 0.86 0.25 0.17
Control Delay 29.4 31.5 17.5 12.1
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 29.4 31.5 17.5 12.1
Queue Length 50th (m) 33.7 62.8 9.9 8.5
Queue Length 95th (m) 56.7 #82.2 20.9 m13.0
Internal Link Dist (m) 134.5 60.6 77.3
Turn Bay Length (m)
Base Capacity (vph) 461 1636 503 544
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.64 0.86 0.25 0.17

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 270 1270 29 0 0 0 0 95 23 66 20 0
Future Volume (vph) 270 1270 29 0 0 0 0 95 23 66 20 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.6 5.6 5.6 5.6
Lane Util. Factor 1.00 0.91 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.99 1.00
Flpb, ped/bikes 0.80 1.00 1.00 0.99
Frt 1.00 1.00 0.97 1.00
Flt Protected 0.95 1.00 1.00 0.96
Satd. Flow (prot) 1282 4534 1636 1613
Flt Permitted 0.95 1.00 1.00 0.76
Satd. Flow (perm) 1282 4534 1636 1275
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 293 1380 32 0 0 0 0 103 25 72 22 0
RTOR Reduction (vph) 0 3 0 0 0 0 0 13 0 0 0 0
Lane Group Flow (vph) 293 1409 0 0 0 0 0 115 0 0 94 0
Confl. Peds. (#/hr) 98 98 16 16
Heavy Vehicles (%) 0% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Turn Type Perm NA NA pm+pt NA
Protected Phases 2 4 3 4
Permitted Phases 2 4
Actuated Green, G (s) 25.2 25.2 21.0 29.6
Effective Green, g (s) 25.2 25.2 21.0 29.6
Actuated g/C Ratio 0.36 0.36 0.30 0.42
Clearance Time (s) 5.6 5.6 5.6 5.6
Lane Grp Cap (vph) 461 1632 490 580
v/s Ratio Prot c0.31 c0.07 c0.02
v/s Ratio Perm 0.23 0.05
v/c Ratio 0.64 0.86 0.24 0.16
Uniform Delay, d1 18.6 20.8 18.5 12.5
Progression Factor 1.21 1.22 1.00 1.09
Incremental Delay, d2 5.8 5.7 1.1 0.5
Delay (s) 28.3 30.9 19.6 14.1
Level of Service C C B B
Approach Delay (s) 30.5 0.0 19.6 14.1
Approach LOS C A B B

Intersection Summary
HCM 2000 Control Delay 29.0 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 15.2
Intersection Capacity Utilization 51.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 1087 243 0 0 0 0 0 0 153 686 0
Future Volume (vph) 0 1087 243 0 0 0 0 0 0 153 686 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 30.0
Storage Lanes 0 1 0 0 0 0 1 0
Taper Length (m) 0.0 0.0 0.0 0.0
Lane Util. Factor 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.91 1.00
Ped Bike Factor 0.77 0.78
Frt 0.850
Flt Protected 0.950
Satd. Flow (prot) 0 3181 1409 0 0 0 0 0 0 1530 4439 0
Flt Permitted 0.950
Satd. Flow (perm) 0 3181 1085 0 0 0 0 0 0 1195 4439 0
Right Turn on Red Yes Yes Yes Yes Yes
Satd. Flow (RTOR) 99 45
Link Speed (k/h) 50 50 50 50
Link Distance (m) 137.8 176.7 122.6 100.6
Travel Time (s) 9.9 12.7 8.8 7.2
Confl. Peds. (#/hr) 180 167
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 1% 2% 0% 0% 0% 0% 0% 0% 5% 4% 0%
Adj. Flow (vph) 0 1182 264 0 0 0 0 0 0 166 746 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 1182 264 0 0 0 0 0 0 166 746 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 3.5 -3.5
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type NA Perm Perm NA
Protected Phases 2 4
Permitted Phases 2 4
Minimum Split (s) 27.0 27.0 23.0 23.0
Total Split (s) 35.7 35.7 34.3 34.3
Total Split (%) 51.0% 51.0% 49.0% 49.0%
Maximum Green (s) 29.8 29.8 28.9 28.9
Yellow Time (s) 3.7 3.7 3.7 3.7
All-Red Time (s) 2.2 2.2 1.7 1.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.9 5.9 5.4 5.4
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 12.0 12.0 11.0 11.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 29.8 29.8 28.9 28.9
Actuated g/C Ratio 0.43 0.43 0.41 0.41
v/c Ratio 0.87 0.51 0.32 0.41
Control Delay 11.7 2.4 11.7 15.1
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 11.7 2.4 11.7 15.1
LOS B A B B
Approach Delay 10.0 14.5
Approach LOS A B

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 56 (80%), Referenced to phase 2:EBT, Start of Green
Natural Cycle: 55
Control Type: Pretimed
Maximum v/c Ratio: 0.87
Intersection Signal Delay: 11.7 Intersection LOS: B
Intersection Capacity Utilization 57.5% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     21: RR 2A (CENTRE ST) & KING ST
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Lane Group EBT EBR SBL SBT
Lane Group Flow (vph) 1182 264 166 746
v/c Ratio 0.87 0.51 0.32 0.41
Control Delay 11.7 2.4 11.7 15.1
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 11.7 2.4 11.7 15.1
Queue Length 50th (m) 5.3 0.0 13.0 28.5
Queue Length 95th (m) m#99.7 m0.0 m26.6 38.9
Internal Link Dist (m) 113.8 76.6
Turn Bay Length (m)
Base Capacity (vph) 1354 518 519 1832
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.87 0.51 0.32 0.41

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 1087 243 0 0 0 0 0 0 153 686 0
Future Volume (vph) 0 1087 243 0 0 0 0 0 0 153 686 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.9 5.9 5.4 5.4
Lane Util. Factor 0.95 1.00 1.00 0.91
Frpb, ped/bikes 1.00 0.77 1.00 1.00
Flpb, ped/bikes 1.00 1.00 0.78 1.00
Frt 1.00 0.85 1.00 1.00
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3181 1085 1195 4439
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3181 1085 1195 4439
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1182 264 0 0 0 0 0 0 166 746 0
RTOR Reduction (vph) 0 0 57 0 0 0 0 0 0 26 0 0
Lane Group Flow (vph) 0 1182 207 0 0 0 0 0 0 140 746 0
Confl. Peds. (#/hr) 180 167
Heavy Vehicles (%) 0% 1% 2% 0% 0% 0% 0% 0% 0% 5% 4% 0%
Turn Type NA Perm Perm NA
Protected Phases 2 4
Permitted Phases 2 4
Actuated Green, G (s) 29.8 29.8 28.9 28.9
Effective Green, g (s) 29.8 29.8 28.9 28.9
Actuated g/C Ratio 0.43 0.43 0.41 0.41
Clearance Time (s) 5.9 5.9 5.4 5.4
Lane Grp Cap (vph) 1354 461 493 1832
v/s Ratio Prot c0.37 c0.17
v/s Ratio Perm 0.19 0.12
v/c Ratio 0.87 0.45 0.28 0.41
Uniform Delay, d1 18.4 14.3 13.7 14.5
Progression Factor 0.31 0.05 0.98 0.99
Incremental Delay, d2 4.6 1.7 1.3 0.6
Delay (s) 10.3 2.4 14.7 15.0
Level of Service B A B B
Approach Delay (s) 8.9 0.0 0.0 14.9
Approach LOS A A A B

Intersection Summary
HCM 2000 Control Delay 11.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 11.3
Intersection Capacity Utilization 57.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 187 1054 0 0 0 0 0 823 150 0 0 0
Future Volume (vph) 187 1054 0 0 0 0 0 823 150 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 85.0 0.0 0.0 0.0 0.0 20.0 0.0 0.0
Storage Lanes 1 0 0 0 0 1 0 0
Taper Length (m) 25.0 0.0 0.0 0.0
Lane Util. Factor 1.00 0.95 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 1.00 1.00
Ped Bike Factor 0.81 0.79
Frt 0.850
Flt Protected 0.950
Satd. Flow (prot) 1545 3150 0 0 0 0 0 3119 1382 0 0 0
Flt Permitted 0.950
Satd. Flow (perm) 1251 3150 0 0 0 0 0 3119 1086 0 0 0
Right Turn on Red Yes Yes Yes Yes Yes
Satd. Flow (RTOR) 55 39
Link Speed (k/h) 50 50 50 50
Link Distance (m) 176.7 255.8 119.5 100.7
Travel Time (s) 12.7 18.4 8.6 7.3
Confl. Peds. (#/hr) 163 177
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 4% 2% 0% 0% 0% 0% 0% 3% 4% 0% 0% 0%
Adj. Flow (vph) 203 1146 0 0 0 0 0 895 163 0 0 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 203 1146 0 0 0 0 0 895 163 0 0 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment L NA Left Right Left Left Right Left R NA Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA NA Perm
Protected Phases 2 4
Permitted Phases 2 4
Minimum Split (s) 26.0 26.0 25.0 25.0
Total Split (s) 36.4 36.4 33.6 33.6
Total Split (%) 52.0% 52.0% 48.0% 48.0%
Maximum Green (s) 30.9 30.9 28.1 28.1
Yellow Time (s) 3.3 3.3 3.3 3.3
All-Red Time (s) 2.2 2.2 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 13.0 13.0 13.0 13.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 30.9 30.9 28.1 28.1
Actuated g/C Ratio 0.44 0.44 0.40 0.40
v/c Ratio 0.35 0.82 0.71 0.36
Control Delay 2.1 10.1 21.5 13.7
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.2 0.0
Total Delay 2.1 10.1 21.8 13.7
LOS A B C B
Approach Delay 8.9 20.5
Approach LOS A C

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 0.7 (1%), Referenced to phase 2:EBTL, Start of Green
Natural Cycle: 55
Control Type: Pretimed
Maximum v/c Ratio: 0.82
Intersection Signal Delay: 14.0 Intersection LOS: B
Intersection Capacity Utilization 66.8% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     23: RR 2 (SIMCOE ST) & KING ST
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Lane Group EBL EBT NBT NBR
Lane Group Flow (vph) 203 1146 895 163
v/c Ratio 0.35 0.82 0.71 0.36
Control Delay 2.1 10.1 21.5 13.7
Queue Delay 0.0 0.0 0.2 0.0
Total Delay 2.1 10.1 21.8 13.7
Queue Length 50th (m) 0.1 8.8 46.1 9.8
Queue Length 95th (m) m1.1 m10.7 64.5 22.5
Internal Link Dist (m) 152.7 95.5
Turn Bay Length (m) 85.0 20.0
Base Capacity (vph) 582 1390 1252 459
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 51 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.35 0.82 0.75 0.36

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 187 1054 0 0 0 0 0 823 150 0 0 0
Future Volume (vph) 187 1054 0 0 0 0 0 823 150 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5 5.5 5.5
Lane Util. Factor 1.00 0.95 0.95 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.79
Flpb, ped/bikes 0.81 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1251 3150 3119 1086
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1251 3150 3119 1086
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 203 1146 0 0 0 0 0 895 163 0 0 0
RTOR Reduction (vph) 31 0 0 0 0 0 0 0 23 0 0 0
Lane Group Flow (vph) 172 1146 0 0 0 0 0 895 140 0 0 0
Confl. Peds. (#/hr) 163 177
Heavy Vehicles (%) 4% 2% 0% 0% 0% 0% 0% 3% 4% 0% 0% 0%
Turn Type Perm NA NA Perm
Protected Phases 2 4
Permitted Phases 2 4
Actuated Green, G (s) 30.9 30.9 28.1 28.1
Effective Green, g (s) 30.9 30.9 28.1 28.1
Actuated g/C Ratio 0.44 0.44 0.40 0.40
Clearance Time (s) 5.5 5.5 5.5 5.5
Lane Grp Cap (vph) 552 1390 1252 435
v/s Ratio Prot c0.36 c0.29
v/s Ratio Perm 0.14 0.13
v/c Ratio 0.31 0.82 0.71 0.32
Uniform Delay, d1 12.7 17.2 17.6 14.4
Progression Factor 0.12 0.35 1.00 1.00
Incremental Delay, d2 0.8 3.3 3.5 1.9
Delay (s) 2.4 9.4 21.1 16.3
Level of Service A A C B
Approach Delay (s) 8.3 0.0 20.4 0.0
Approach LOS A A C A

Intersection Summary
HCM 2000 Control Delay 13.6 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 66.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1440 138 0 0 0 281
Future Volume (vph) 1440 138 0 0 0 281
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 0.86 0.86 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.97
Frt 0.987 0.865
Flt Protected
Satd. Flow (prot) 6177 0 0 0 0 1578
Flt Permitted
Satd. Flow (perm) 6177 0 0 0 0 1525
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 48 19
Link Speed (k/h) 50 50 50
Link Distance (m) 358.7 158.5 86.2
Travel Time (s) 25.8 11.4 6.2
Confl. Peds. (#/hr) 20 20
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 3% 0% 0% 0% 0% 3%
Adj. Flow (vph) 1565 150 0 0 0 305
Shared Lane Traffic (%)
Lane Group Flow (vph) 1715 0 0 0 0 305
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(m) 0.0 0.0 0.0
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 14 24 24 14
Number of Detectors 0 1
Detector Template Thru Right
Leading Detector (m) 0.0 15.0
Trailing Detector (m) 0.0 0.0
Detector 1 Position(m) 0.0 0.0
Detector 1 Size(m) 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 3.0 0.0
Detector 1 Queue (s) 0.0 0.0
Detector 1 Delay (s) 0.0 0.0
Turn Type NA Perm
Protected Phases 2
Permitted Phases 8
Detector Phase 8
Switch Phase
Minimum Initial (s) 15.0 8.0
Minimum Split (s) 28.0 25.0
Total Split (s) 42.7 27.3
Total Split (%) 61.0% 39.0%
Maximum Green (s) 37.6 22.1
Yellow Time (s) 3.7 3.3
All-Red Time (s) 1.4 1.9
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Lane Group EBT EBR WBL WBT NBL NBR
Lost Time Adjust (s) 0.0 0.0
Total Lost Time (s) 5.1 5.2
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0
Recall Mode C-Max None
Walk Time (s) 12.0 14.0
Flash Dont Walk (s) 5.0 5.0
Pedestrian Calls (#/hr) 0 0
Act Effct Green (s) 42.1 17.6
Actuated g/C Ratio 0.60 0.25
v/c Ratio 0.46 0.77
Control Delay 14.7 35.3
Queue Delay 0.0 0.0
Total Delay 14.7 35.3
LOS B D
Approach Delay 14.7 35.3
Approach LOS B D

Intersection Summary
Area Type: Other
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 0 (0%), Referenced to phase 2:EBT and 6:, Start of Green
Natural Cycle: 55
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.77
Intersection Signal Delay: 17.8 Intersection LOS: B
Intersection Capacity Utilization 51.3% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     130: MIDTOWN DR & KING ST
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Lane Group EBT NBR
Lane Group Flow (vph) 1715 305
v/c Ratio 0.46 0.77
Control Delay 14.7 35.3
Queue Delay 0.0 0.0
Total Delay 14.7 35.3
Queue Length 50th (m) 40.0 31.4
Queue Length 95th (m) m46.2 51.1
Internal Link Dist (m) 334.7
Turn Bay Length (m)
Base Capacity (vph) 3730 494
Starvation Cap Reductn 0 0
Spillback Cap Reductn 0 0
Storage Cap Reductn 0 0
Reduced v/c Ratio 0.46 0.62

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1440 138 0 0 0 281
Future Volume (vph) 1440 138 0 0 0 281
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.1 5.2
Lane Util. Factor 0.86 1.00
Frpb, ped/bikes 0.99 0.97
Flpb, ped/bikes 1.00 1.00
Frt 0.99 0.86
Flt Protected 1.00 1.00
Satd. Flow (prot) 6176 1525
Flt Permitted 1.00 1.00
Satd. Flow (perm) 6176 1525
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1565 150 0 0 0 305
RTOR Reduction (vph) 19 0 0 0 0 14
Lane Group Flow (vph) 1696 0 0 0 0 291
Confl. Peds. (#/hr) 20 20
Heavy Vehicles (%) 3% 0% 0% 0% 0% 3%
Turn Type NA Perm
Protected Phases 2
Permitted Phases 8
Actuated Green, G (s) 42.1 17.6
Effective Green, g (s) 42.1 17.6
Actuated g/C Ratio 0.60 0.25
Clearance Time (s) 5.1 5.2
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 3714 383
v/s Ratio Prot c0.27
v/s Ratio Perm c0.19
v/c Ratio 0.46 0.76
Uniform Delay, d1 7.7 24.2
Progression Factor 1.79 1.00
Incremental Delay, d2 0.2 8.4
Delay (s) 13.9 32.6
Level of Service B C
Approach Delay (s) 13.9 0.0 32.6
Approach LOS B A C

Intersection Summary
HCM 2000 Control Delay 16.7 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.55
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.3
Intersection Capacity Utilization 51.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 283 1148 295 219 529 222 208 1413 522 190 739 148
Future Volume (vph) 283 1148 295 219 529 222 208 1413 522 190 739 148
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 120.0 65.0 115.0 100.0 115.0 85.0 135.0 150.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 0.91 1.00 1.00 0.91 1.00
Ped Bike Factor 0.99 0.96 1.00 0.96 0.99 0.97 1.00 0.96
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1789 3767 1601 1789 3544 1585 1807 5142 1617 1738 4948 1555
Flt Permitted 0.349 0.111 0.274 0.114
Satd. Flow (perm) 651 3767 1533 208 3544 1528 517 5142 1561 208 4948 1491
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 204 186 188 161
Link Speed (k/h) 60 60 60 60
Link Distance (m) 948.6 371.9 333.8 249.1
Travel Time (s) 56.9 22.3 20.0 14.9
Confl. Peds. (#/hr) 25 31 31 25 30 23 23 30
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 2% 2% 2% 2% 3% 3% 1% 2% 1% 5% 6% 5%
Adj. Flow (vph) 308 1248 321 238 575 241 226 1536 567 207 803 161
Shared Lane Traffic (%)
Lane Group Flow (vph) 308 1248 321 238 575 241 226 1536 567 207 803 161
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Minimum Split (s) 9.0 39.0 39.0 9.0 39.0 39.0 9.0 40.0 40.0 9.0 40.0 40.0
Total Split (s) 10.0 40.0 40.0 10.0 40.0 40.0 10.0 40.0 40.0 10.0 40.0 40.0
Total Split (%) 10.0% 40.0% 40.0% 10.0% 40.0% 40.0% 10.0% 40.0% 40.0% 10.0% 40.0% 40.0%
Maximum Green (s) 7.0 33.0 33.0 7.0 33.0 33.0 7.0 33.0 33.0 7.0 33.0 33.0
Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.2 4.2
All-Red Time (s) 0.0 2.8 2.8 0.0 2.8 2.8 0.0 2.8 2.8 0.0 2.8 2.8
Lost Time Adjust (s) 0.0 0.0 0.0 -3.0 0.0 0.0 0.0 0.0 0.0 -2.0 0.0 0.0
Total Lost Time (s) 3.0 7.0 7.0 0.0 7.0 7.0 3.0 7.0 7.0 1.0 7.0 7.0
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Walk Time (s) 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0
Flash Dont Walk (s) 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 44.0 33.0 33.0 50.0 33.0 33.0 44.0 33.0 33.0 48.0 33.0 33.0
Actuated g/C Ratio 0.44 0.33 0.33 0.50 0.33 0.33 0.44 0.33 0.33 0.48 0.33 0.33
v/c Ratio 0.84 1.00 0.50 0.91 0.49 0.38 0.71 0.91 0.88 0.87 0.49 0.27



Lanes, Volumes, Timings PM Peak Hour
234: RR 1 (BROCK RD) & HWY 2 (KINGSTON RD) Pickering Ajax - Existing PM

Synchro 9 12-18-2020
IBI Group Page 2

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Control Delay 29.7 46.7 7.5 67.4 33.0 12.1 31.8 41.0 38.4 54.4 28.1 5.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 29.7 46.7 7.5 67.4 33.0 12.1 31.8 41.0 38.4 54.4 28.1 5.2
LOS C D A E C B C D D D C A
Approach Delay 37.2 36.0 39.5 29.6
Approach LOS D D D C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 93 (93%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 100
Control Type: Pretimed
Maximum v/c Ratio: 1.00
Intersection Signal Delay: 36.4 Intersection LOS: D
Intersection Capacity Utilization 100.0% ICU Level of Service G
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     234: RR 1 (BROCK RD) & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 308 1248 321 238 575 241 226 1536 567 207 803 161
v/c Ratio 0.84 1.00 0.50 0.91 0.49 0.38 0.71 0.91 0.88 0.87 0.49 0.27
Control Delay 29.7 46.7 7.5 67.4 33.0 12.1 31.8 41.0 38.4 54.4 28.1 5.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 29.7 46.7 7.5 67.4 33.0 12.1 31.8 41.0 38.4 54.4 28.1 5.2
Queue Length 50th (m) 15.5 ~93.9 1.1 25.8 61.1 12.6 25.7 103.4 72.9 22.7 45.2 0.0
Queue Length 95th (m) m#46.1 #162.3 m20.0 #75.5 48.5 16.6 #45.6 #126.8 #136.9 #62.7 57.2 13.2
Internal Link Dist (m) 924.6 347.9 309.8 225.1
Turn Bay Length (m) 120.0 65.0 115.0 100.0 115.0 85.0 135.0 150.0
Base Capacity (vph) 366 1243 642 262 1169 628 317 1696 641 237 1632 599
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.84 1.00 0.50 0.91 0.49 0.38 0.71 0.91 0.88 0.87 0.49 0.27

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 283 1148 295 219 529 222 208 1413 522 190 739 148
Future Volume (vph) 283 1148 295 219 529 222 208 1413 522 190 739 148
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 7.0 7.0 0.0 7.0 7.0 3.0 7.0 7.0 1.0 7.0 7.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 0.91 1.00 1.00 0.91 1.00
Frpb, ped/bikes 1.00 1.00 0.96 1.00 1.00 0.96 1.00 1.00 0.97 1.00 1.00 0.96
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1784 3767 1533 1789 3544 1528 1803 5142 1561 1738 4948 1491
Flt Permitted 0.35 1.00 1.00 0.11 1.00 1.00 0.27 1.00 1.00 0.11 1.00 1.00
Satd. Flow (perm) 656 3767 1533 209 3544 1528 521 5142 1561 209 4948 1491
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 308 1248 321 238 575 241 226 1536 567 207 803 161
RTOR Reduction (vph) 0 0 137 0 0 125 0 0 126 0 0 108
Lane Group Flow (vph) 308 1248 184 238 575 116 226 1536 441 207 803 53
Confl. Peds. (#/hr) 25 31 31 25 30 23 23 30
Heavy Vehicles (%) 2% 2% 2% 2% 3% 3% 1% 2% 1% 5% 6% 5%
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Actuated Green, G (s) 40.0 33.0 33.0 40.0 33.0 33.0 40.0 33.0 33.0 40.0 33.0 33.0
Effective Green, g (s) 40.0 33.0 33.0 46.0 33.0 33.0 40.0 33.0 33.0 44.0 33.0 33.0
Actuated g/C Ratio 0.40 0.33 0.33 0.46 0.33 0.33 0.40 0.33 0.33 0.44 0.33 0.33
Clearance Time (s) 3.0 7.0 7.0 3.0 7.0 7.0 3.0 7.0 7.0 3.0 7.0 7.0
Lane Grp Cap (vph) 341 1243 505 254 1169 504 298 1696 515 229 1632 492
v/s Ratio Prot 0.06 c0.33 c0.09 0.16 0.05 c0.30 c0.08 0.16
v/s Ratio Perm 0.30 0.12 0.34 0.08 0.25 0.28 0.32 0.04
v/c Ratio 0.90 1.00 0.36 0.94 0.49 0.23 0.76 0.91 0.86 0.90 0.49 0.11
Uniform Delay, d1 26.3 33.5 25.5 24.8 26.8 24.3 22.2 32.0 31.3 21.9 26.8 23.3
Progression Factor 0.59 0.67 0.56 1.59 1.17 1.49 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 22.9 22.5 1.4 41.0 1.4 1.0 16.5 8.5 16.6 38.9 1.1 0.4
Delay (s) 38.5 44.9 15.6 80.5 32.7 37.2 38.6 40.5 47.9 60.8 27.9 23.7
Level of Service D D B F C D D D D E C C
Approach Delay (s) 38.9 44.5 42.1 33.1
Approach LOS D D D C

Intersection Summary
HCM 2000 Control Delay 39.9 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 100.0% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 9 1803 36 206 893 0 30 2 477 7 4 4
Future Volume (vph) 9 1803 36 206 893 0 30 2 477 7 4 4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 2000 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 25.0 20.0 60.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 1 1 1 0 0 0 0 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.97 0.99 0.99
Frt 0.850 0.874 0.966
Flt Protected 0.950 0.950 0.997 0.976
Satd. Flow (prot) 1644 3767 1396 1772 3579 0 0 1721 0 0 1695 0
Flt Permitted 0.295 0.071 0.981 0.639
Satd. Flow (perm) 506 3767 1360 132 3579 0 0 1692 0 0 1110 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 65 148 4
Link Speed (k/h) 60 50 50 50
Link Distance (m) 223.3 390.9 722.6 110.1
Travel Time (s) 13.4 28.1 52.0 7.9
Confl. Peds. (#/hr) 12 2 2 12 7 1 1 7
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 11% 2% 17% 3% 2% 0% 3% 0% 1% 0% 0% 25%
Adj. Flow (vph) 10 1960 39 224 971 0 33 2 518 8 4 4
Shared Lane Traffic (%)
Lane Group Flow (vph) 10 1960 39 224 971 0 0 553 0 0 16 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 0.0 0.0
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.92 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 0 0 0 1 0 2 2 2 1
Detector Template Left
Leading Detector (m) 0.0 0.0 0.0 24.0 0.0 15.2 24.0 15.2 6.5
Trailing Detector (m) 0.0 0.0 0.0 15.0 0.0 0.0 -1.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 15.0 0.0 0.0 -1.0 0.0 0.0
Detector 1 Size(m) 1.8 1.8 1.8 9.0 1.8 1.8 15.0 1.8 6.5
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 13.4 15.0 13.4
Detector 2 Size(m) 1.8 9.0 1.8
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0
Turn Type Perm NA Perm pm+pt NA Perm NA Perm NA
Protected Phases 2 1 6 8 4
Permitted Phases 2 2 6 8 4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector Phase 2 2 2 1 6 8 8 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 5.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 28.0 28.0 28.0 9.0 28.0 27.0 27.0 27.0 27.0
Total Split (s) 59.0 59.0 59.0 11.0 70.0 30.0 30.0 30.0 30.0
Total Split (%) 59.0% 59.0% 59.0% 11.0% 70.0% 30.0% 30.0% 30.0% 30.0%
Maximum Green (s) 53.2 53.2 53.2 8.0 64.2 24.0 24.0 24.0 24.0
Yellow Time (s) 4.0 4.0 4.0 3.0 4.0 3.3 3.3 3.3 3.3
All-Red Time (s) 1.8 1.8 1.8 0.0 1.8 2.7 2.7 2.7 2.7
Lost Time Adjust (s) 0.0 0.0 0.0 -3.0 0.0 0.0 0.0
Total Lost Time (s) 5.8 5.8 5.8 0.0 5.8 6.0 6.0
Lead/Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max None C-Max None None None None
Walk Time (s) 13.0 13.0 13.0 13.0 15.0 15.0 15.0 15.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 53.3 53.3 53.3 70.0 64.2 24.0 24.0
Actuated g/C Ratio 0.53 0.53 0.53 0.70 0.64 0.24 0.24
v/c Ratio 0.04 0.98 0.05 0.83 0.42 1.07 0.06
Control Delay 15.3 44.0 4.5 55.5 14.8 87.1 25.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 15.3 44.0 4.5 55.5 14.8 87.1 25.5
LOS B D A E B F C
Approach Delay 43.1 22.4 87.1 25.5
Approach LOS D C F C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 40 (40%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.07
Intersection Signal Delay: 42.9 Intersection LOS: D
Intersection Capacity Utilization 104.4% ICU Level of Service G
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     237: NOTION RD & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT NBT SBT
Lane Group Flow (vph) 10 1960 39 224 971 553 16
v/c Ratio 0.04 0.98 0.05 0.83 0.42 1.07 0.06
Control Delay 15.3 44.0 4.5 55.5 14.8 87.1 25.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 15.3 44.0 4.5 55.5 14.8 87.1 25.5
Queue Length 50th (m) 0.0 205.8 0.3 36.6 43.4 ~95.7 1.8
Queue Length 95th (m) m0.0 #242.6 m2.1 #66.9 71.5 #159.4 7.1
Internal Link Dist (m) 199.3 366.9 698.6 86.1
Turn Bay Length (m) 25.0 20.0 60.0
Base Capacity (vph) 269 2007 754 272 2297 518 269
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.04 0.98 0.05 0.82 0.42 1.07 0.06

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 9 1803 36 206 893 0 30 2 477 7 4 4
Future Volume (vph) 9 1803 36 206 893 0 30 2 477 7 4 4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 2000 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 5.8 5.8 5.8 0.0 5.8 6.0 6.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 0.99 0.99
Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.87 0.97
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.98
Satd. Flow (prot) 1630 3767 1360 1772 3579 1719 1695
Flt Permitted 0.29 1.00 1.00 0.07 1.00 0.98 0.64
Satd. Flow (perm) 506 3767 1360 133 3579 1692 1110
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 10 1960 39 224 971 0 33 2 518 8 4 4
RTOR Reduction (vph) 0 0 18 0 0 0 0 112 0 0 3 0
Lane Group Flow (vph) 10 1960 21 224 971 0 0 441 0 0 13 0
Confl. Peds. (#/hr) 12 2 2 12 7 1 1 7
Heavy Vehicles (%) 11% 2% 17% 3% 2% 0% 3% 0% 1% 0% 0% 25%
Turn Type Perm NA Perm pm+pt NA Perm NA Perm NA
Protected Phases 2 1 6 8 4
Permitted Phases 2 2 6 8 4
Actuated Green, G (s) 53.3 53.3 53.3 64.2 64.2 24.0 24.0
Effective Green, g (s) 53.3 53.3 53.3 67.2 64.2 24.0 24.0
Actuated g/C Ratio 0.53 0.53 0.53 0.67 0.64 0.24 0.24
Clearance Time (s) 5.8 5.8 5.8 3.0 5.8 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 269 2007 724 268 2297 406 266
v/s Ratio Prot c0.52 c0.09 0.27
v/s Ratio Perm 0.02 0.02 0.47 c0.26 0.01
v/c Ratio 0.04 0.98 0.03 0.84 0.42 1.09 0.05
Uniform Delay, d1 11.1 22.7 11.1 30.0 8.8 38.0 29.2
Progression Factor 1.31 1.34 3.64 1.49 1.60 1.00 1.00
Incremental Delay, d2 0.2 13.3 0.1 18.5 0.5 69.4 0.1
Delay (s) 14.8 43.7 40.4 63.1 14.6 107.4 29.3
Level of Service B D D E B F C
Approach Delay (s) 43.5 23.7 107.4 29.3
Approach LOS D C F C

Intersection Summary
HCM 2000 Control Delay 46.5 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 11.8
Intersection Capacity Utilization 104.4% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Traffic Volume (vph) 184 1581 126 50 635 129 138 46 110 128 66 69
Future Volume (vph) 184 1581 126 50 635 129 138 46 110 128 66 69
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 150.0 60.0 60.0 30.0 14.6 0.0 9.4 0.0
Storage Lanes 1 1 1 1 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.97 0.99 0.99 1.00 0.99
Frt 0.850 0.850 0.894 0.923
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1825 3579 1617 1825 3544 1601 1789 1686 0 1807 1745 0
Flt Permitted 0.343 0.069 0.658 0.597
Satd. Flow (perm) 657 3579 1617 133 3544 1551 1230 1686 0 1132 1745 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 91 122 120 54
Link Speed (k/h) 60 60 50 50
Link Distance (m) 506.2 311.0 54.5 63.9
Travel Time (s) 30.4 18.7 3.9 4.6
Confl. Peds. (#/hr) 5 5 9 4 4 9
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 2% 1% 0% 3% 2% 2% 0% 1% 1% 0% 1%
Adj. Flow (vph) 200 1718 137 54 690 140 150 50 120 139 72 75
Shared Lane Traffic (%)
Lane Group Flow (vph) 200 1718 137 54 690 140 150 170 0 139 147 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 1 0 0 1 1 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 24.0 0.0 0.0 15.0 15.0 15.0 15.0
Trailing Detector (m) 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 9.0 1.8 1.8 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm NA
Protected Phases 5 2 1 6 4 8
Permitted Phases 2 2 6 6 4 8
Detector Phase 5 2 2 1 6 6 4 4 8 8
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 5.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 9.0 31.0 31.0 9.0 31.0 31.0 38.0 38.0 38.0 38.0
Total Split (s) 12.0 53.0 53.0 9.0 50.0 50.0 38.0 38.0 38.0 38.0
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Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Total Split (%) 12.0% 53.0% 53.0% 9.0% 50.0% 50.0% 38.0% 38.0% 38.0% 38.0%
Maximum Green (s) 9.0 46.5 46.5 6.0 43.5 43.5 30.8 30.8 30.8 30.8
Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 4.2 3.5 3.5 3.5 3.5
All-Red Time (s) 0.0 2.3 2.3 0.0 2.3 2.3 3.7 3.7 3.7 3.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.5 6.5 3.0 6.5 6.5 7.2 7.2 7.2 7.2
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max None C-Max C-Max None None None None
Walk Time (s) 16.0 16.0 16.0 16.0 21.0 21.0 21.0 21.0
Flash Dont Walk (s) 6.0 6.0 6.0 6.0 9.0 9.0 9.0 9.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 72.0 61.8 61.8 66.7 57.6 57.6 17.4 17.4 17.4 17.4
Actuated g/C Ratio 0.72 0.62 0.62 0.67 0.58 0.58 0.17 0.17 0.17 0.17
v/c Ratio 0.35 0.78 0.13 0.30 0.34 0.15 0.70 0.43 0.71 0.42
Control Delay 6.9 19.3 4.6 18.6 24.9 14.9 55.2 15.0 56.9 25.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 6.9 19.3 4.6 18.6 24.9 14.9 55.2 15.0 56.9 25.2
LOS A B A B C B E B E C
Approach Delay 17.1 22.9 33.8 40.6
Approach LOS B C C D

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 24 (24%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.78
Intersection Signal Delay: 22.0 Intersection LOS: C
Intersection Capacity Utilization 88.8% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     245: DIXIE RD & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR SEL SET NWL NWT
Lane Group Flow (vph) 200 1718 137 54 690 140 150 170 139 147
v/c Ratio 0.35 0.78 0.13 0.30 0.34 0.15 0.70 0.43 0.71 0.42
Control Delay 6.9 19.3 4.6 18.6 24.9 14.9 55.2 15.0 56.9 25.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 6.9 19.3 4.6 18.6 24.9 14.9 55.2 15.0 56.9 25.2
Queue Length 50th (m) 10.3 123.4 3.4 5.5 49.6 3.5 27.6 8.3 25.6 15.9
Queue Length 95th (m) 22.6 #211.4 13.4 16.8 83.3 26.9 44.4 24.1 42.1 30.7
Internal Link Dist (m) 482.2 287.0 30.5 39.9
Turn Bay Length (m) 150.0 60.0 60.0 30.0 14.6 9.4
Base Capacity (vph) 587 2213 1034 193 2040 944 378 602 348 574
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.34 0.78 0.13 0.28 0.34 0.15 0.40 0.28 0.40 0.26

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Traffic Volume (vph) 184 1581 126 50 635 129 138 46 110 128 66 69
Future Volume (vph) 184 1581 126 50 635 129 138 46 110 128 66 69
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 6.5 6.5 3.0 6.5 6.5 7.2 7.2 7.2 7.2
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.97 1.00 0.99 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.89 1.00 0.92
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1823 3579 1617 1825 3544 1551 1776 1686 1801 1746
Flt Permitted 0.34 1.00 1.00 0.07 1.00 1.00 0.66 1.00 0.60 1.00
Satd. Flow (perm) 658 3579 1617 133 3544 1551 1230 1686 1132 1746
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 200 1718 137 54 690 140 150 50 120 139 72 75
RTOR Reduction (vph) 0 0 35 0 0 52 0 99 0 0 45 0
Lane Group Flow (vph) 200 1718 102 54 690 88 150 71 0 139 102 0
Confl. Peds. (#/hr) 5 5 9 4 4 9
Heavy Vehicles (%) 0% 2% 1% 0% 3% 2% 2% 0% 1% 1% 0% 1%
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm NA
Protected Phases 5 2 1 6 4 8
Permitted Phases 2 2 6 6 4 8
Actuated Green, G (s) 68.9 61.3 61.3 62.2 57.6 57.6 17.4 17.4 17.4 17.4
Effective Green, g (s) 68.9 61.3 61.3 62.2 57.6 57.6 17.4 17.4 17.4 17.4
Actuated g/C Ratio 0.69 0.61 0.61 0.62 0.58 0.58 0.17 0.17 0.17 0.17
Clearance Time (s) 3.0 6.5 6.5 3.0 6.5 6.5 7.2 7.2 7.2 7.2
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 550 2193 991 160 2041 893 214 293 196 303
v/s Ratio Prot c0.03 c0.48 0.02 0.19 0.04 0.06
v/s Ratio Perm 0.22 0.06 0.19 0.06 0.12 c0.12
v/c Ratio 0.36 0.78 0.10 0.34 0.34 0.10 0.70 0.24 0.71 0.34
Uniform Delay, d1 5.8 14.4 8.0 12.6 11.2 9.5 38.9 35.6 38.9 36.2
Progression Factor 1.00 1.00 1.00 2.39 1.94 4.15 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 2.9 0.2 1.2 0.4 0.2 9.9 0.4 11.1 0.7
Delay (s) 6.2 17.3 8.2 31.3 22.1 39.8 48.8 36.0 50.1 36.9
Level of Service A B A C C D D D D D
Approach Delay (s) 15.6 25.5 42.0 43.3
Approach LOS B C D D

Intersection Summary
HCM 2000 Control Delay 22.7 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.7
Intersection Capacity Utilization 88.8% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 221 1040 340 231 514 82 311 912 291 119 523 88
Future Volume (vph) 221 1040 340 231 514 82 311 912 291 119 523 88
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.5 3.7 3.5 3.5 3.5 3.7 3.7 3.5 3.5 3.7 3.7
Storage Length (m) 115.0 200.0 210.0 45.0 185.0 55.0 110.0 65.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Ped Bike Factor 0.99 0.98 1.00 0.98 0.99 0.94 0.99 0.95
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1807 3684 1601 1767 3500 1566 1789 3614 1551 1733 3650 1585
Flt Permitted 0.393 0.111 0.335 0.129
Satd. Flow (perm) 738 3684 1567 206 3500 1535 622 3614 1459 233 3650 1514
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 370 184 201 109
Link Speed (k/h) 60 60 50 50
Link Distance (m) 709.3 416.3 262.8 362.1
Travel Time (s) 42.6 25.0 18.9 26.1
Confl. Peds. (#/hr) 26 32 32 26 34 48 48 34
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 2% 2% 1% 2% 2% 2% 1% 3% 3% 0% 3%
Adj. Flow (vph) 240 1130 370 251 559 89 338 991 316 129 568 96
Shared Lane Traffic (%)
Lane Group Flow (vph) 240 1130 370 251 559 89 338 991 316 129 568 96
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 1.01 0.99 1.01 1.01 1.01 0.99 0.99 1.01 1.01 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Turn Type pm+pt NA Free pm+pt NA Free pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 Free 6 Free 8 8 4 4
Minimum Split (s) 9.0 35.0 9.0 35.0 9.0 38.0 38.0 9.0 38.0 38.0
Total Split (s) 10.0 40.0 12.0 42.0 10.0 39.0 39.0 9.0 38.0 38.0
Total Split (%) 10.0% 40.0% 12.0% 42.0% 10.0% 39.0% 39.0% 9.0% 38.0% 38.0%
Maximum Green (s) 7.0 33.0 9.0 35.0 7.0 32.1 32.1 6.0 31.1 31.1
Yellow Time (s) 3.0 4.2 3.0 4.2 3.0 3.7 3.7 3.0 3.7 3.7
All-Red Time (s) 0.0 2.8 0.0 2.8 0.0 3.2 3.2 0.0 3.2 3.2
Lost Time Adjust (s) 0.0 0.0 -2.0 0.0 -1.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 7.0 1.0 7.0 2.0 6.9 6.9 3.0 6.9 6.9
Lead/Lag Lead Lag Lead Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Walk Time (s) 19.0 19.0 21.0 21.0 21.0 21.0
Flash Dont Walk (s) 7.0 7.0 9.0 9.0 9.0 9.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 44.0 33.0 100.0 51.0 35.0 100.0 45.0 32.1 32.1 41.0 31.1 31.1
Actuated g/C Ratio 0.44 0.33 1.00 0.51 0.35 1.00 0.45 0.32 0.32 0.41 0.31 0.31
v/c Ratio 0.60 0.93 0.24 0.91 0.46 0.06 0.91 0.85 0.52 0.70 0.50 0.18
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Control Delay 27.5 47.3 0.3 72.5 48.9 0.1 51.4 40.4 13.5 38.8 30.0 4.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 27.5 47.3 0.3 72.5 48.9 0.1 51.4 40.4 13.5 38.8 30.0 4.8
LOS C D A E D A D D B D C A
Approach Delay 34.6 50.7 37.5 28.4
Approach LOS C D D C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 82 (82%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 95
Control Type: Pretimed
Maximum v/c Ratio: 0.93
Intersection Signal Delay: 37.4 Intersection LOS: D
Intersection Capacity Utilization 102.0% ICU Level of Service G
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     246: RR 29 (LIVERPOOL RD) & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 240 1130 370 251 559 89 338 991 316 129 568 96
v/c Ratio 0.60 0.93 0.24 0.91 0.46 0.06 0.91 0.85 0.52 0.70 0.50 0.18
Control Delay 27.5 47.3 0.3 72.5 48.9 0.1 51.4 40.4 13.5 38.8 30.0 4.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 27.5 47.3 0.3 72.5 48.9 0.1 51.4 40.4 13.5 38.8 30.0 4.8
Queue Length 50th (m) 25.0 72.1 0.0 45.2 57.4 0.0 42.2 94.0 16.3 14.4 47.0 0.0
Queue Length 95th (m) m53.0 #140.5 0.0 #78.6 74.3 0.0 #87.9 #121.2 41.5 #33.0 63.0 9.0
Internal Link Dist (m) 685.3 392.3 238.8 338.1
Turn Bay Length (m) 115.0 200.0 210.0 45.0 185.0 55.0 110.0 65.0
Base Capacity (vph) 399 1215 1567 276 1225 1535 373 1160 604 185 1135 545
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.60 0.93 0.24 0.91 0.46 0.06 0.91 0.85 0.52 0.70 0.50 0.18

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 221 1040 340 231 514 82 311 912 291 119 523 88
Future Volume (vph) 221 1040 340 231 514 82 311 912 291 119 523 88
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.5 3.7 3.5 3.5 3.5 3.7 3.7 3.5 3.5 3.7 3.7
Total Lost time (s) 3.0 7.0 4.0 1.0 7.0 4.0 2.0 6.9 6.9 3.0 6.9 6.9
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 0.94 1.00 1.00 0.95
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1799 3684 1567 1767 3500 1535 1782 3614 1459 1732 3650 1514
Flt Permitted 0.39 1.00 1.00 0.11 1.00 1.00 0.33 1.00 1.00 0.13 1.00 1.00
Satd. Flow (perm) 744 3684 1567 207 3500 1535 628 3614 1459 234 3650 1514
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 240 1130 370 251 559 89 338 991 316 129 568 96
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 136 0 0 66
Lane Group Flow (vph) 240 1130 370 251 559 89 338 991 180 129 568 30
Confl. Peds. (#/hr) 26 32 32 26 34 48 48 34
Heavy Vehicles (%) 1% 2% 2% 1% 2% 2% 2% 1% 3% 3% 0% 3%
Turn Type pm+pt NA Free pm+pt NA Free pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 Free 6 Free 8 8 4 4
Actuated Green, G (s) 40.0 33.0 100.0 44.0 35.0 100.0 39.1 32.1 32.1 37.1 31.1 31.1
Effective Green, g (s) 40.0 33.0 100.0 47.0 35.0 100.0 41.1 32.1 32.1 37.1 31.1 31.1
Actuated g/C Ratio 0.40 0.33 1.00 0.47 0.35 1.00 0.41 0.32 0.32 0.37 0.31 0.31
Clearance Time (s) 3.0 7.0 3.0 7.0 3.0 6.9 6.9 3.0 6.9 6.9
Lane Grp Cap (vph) 371 1215 1567 268 1225 1535 350 1160 468 176 1135 470
v/s Ratio Prot 0.05 c0.31 c0.10 0.16 c0.08 c0.27 0.04 0.16
v/s Ratio Perm 0.21 0.24 0.34 0.06 0.32 0.12 0.23 0.02
v/c Ratio 0.65 0.93 0.24 0.94 0.46 0.06 0.97 0.85 0.38 0.73 0.50 0.06
Uniform Delay, d1 21.9 32.4 0.0 25.1 25.1 0.0 26.6 31.8 26.3 23.8 28.1 24.2
Progression Factor 1.31 1.11 1.00 1.91 1.88 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.4 10.9 0.3 39.5 1.2 0.1 40.2 8.1 2.4 23.5 1.6 0.3
Delay (s) 35.1 46.8 0.3 87.5 48.4 0.1 66.8 39.9 28.7 47.3 29.7 24.5
Level of Service D D A F D A E D C D C C
Approach Delay (s) 35.3 54.5 43.2 31.9
Approach LOS D D D C

Intersection Summary
HCM 2000 Control Delay 40.7 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.93
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 19.9
Intersection Capacity Utilization 102.0% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 132 175 219 204 169 49 44 1190 158 152 582 175
Future Volume (vph) 132 175 219 204 169 49 44 1190 158 152 582 175
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 2000 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Storage Length (m) 26.0 26.0 29.0 25.0 50.0 46.0 40.0 25.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 *1.00 1.00 1.00 0.95 1.00
Ped Bike Factor 0.98 0.94 0.97 0.96 0.93 0.90 0.83
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1750 1860 1597 1785 1842 1597 1750 3878 1507 1700 3500 1597
Flt Permitted 0.638 0.630 0.412 0.116
Satd. Flow (perm) 1153 1860 1506 1142 1842 1539 709 3878 1349 208 3500 1320
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 214 105 109 148
Link Speed (k/h) 50 50 60 60
Link Distance (m) 313.4 66.1 416.3 549.2
Travel Time (s) 22.6 4.8 25.0 33.0
Confl. Peds. (#/hr) 30 55 55 30 91 50 50 91
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 2% 1% 0% 0% 2% 0% 2% 2% 6% 5% 2% 0%
Adj. Flow (vph) 143 190 238 222 184 53 48 1293 172 165 633 190
Shared Lane Traffic (%)
Lane Group Flow (vph) 143 190 238 222 184 53 48 1293 172 165 633 190
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 0.95 1.01 1.01 1.01 1.01
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 1 1 1 1 2 1 0 0 1 0 0
Detector Template 
Leading Detector (m) 15.0 15.0 15.0 15.0 15.0 15.2 15.0 0.0 0.0 15.0 0.0 0.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 15.0 15.0 15.0 15.0 15.0 1.8 15.0 1.8 1.8 15.0 1.8 1.8
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 13.4
Detector 2 Size(m) 1.8
Detector 2 Type Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm pm+pt NA Perm
Protected Phases 3 8 7 4 2 1 6
Permitted Phases 8 8 4 4 2 2 6 6
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Lane Group NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Detector Phase 3 8 8 7 4 4 2 2 2 1 6 6
Switch Phase
Minimum Initial (s) 5.0 8.0 8.0 5.0 8.0 8.0 20.0 20.0 20.0 5.0 20.0 20.0
Minimum Split (s) 9.0 44.0 44.0 9.0 44.0 44.0 38.0 38.0 38.0 9.0 38.0 38.0
Total Split (s) 9.0 44.0 44.0 9.0 44.0 44.0 38.0 38.0 38.0 9.0 47.0 47.0
Total Split (%) 9.0% 44.0% 44.0% 9.0% 44.0% 44.0% 38.0% 38.0% 38.0% 9.0% 47.0% 47.0%
Maximum Green (s) 6.0 37.0 37.0 6.0 37.0 37.0 31.4 31.4 31.4 6.0 40.4 40.4
Yellow Time (s) 3.0 3.3 3.3 3.0 3.3 3.3 4.3 4.3 4.3 3.0 4.3 4.3
All-Red Time (s) 0.0 3.7 3.7 0.0 3.7 3.7 2.3 2.3 2.3 0.0 2.3 2.3
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -1.0 0.0 0.0
Total Lost Time (s) 3.0 7.0 7.0 3.0 7.0 7.0 6.6 6.6 6.6 2.0 6.6 6.6
Lead/Lag Lead Lag Lag Lead Lag Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None Max Max None Max Max C-Max C-Max C-Max None C-Max C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 29.0 29.0 29.0 29.0 22.0 22.0 22.0 22.0 22.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 47.0 37.0 37.0 47.0 37.0 37.0 31.4 31.4 31.4 45.0 40.4 40.4
Actuated g/C Ratio 0.47 0.37 0.37 0.47 0.37 0.37 0.31 0.31 0.31 0.45 0.40 0.40
v/c Ratio 0.25 0.28 0.34 0.39 0.27 0.08 0.22 1.06 0.35 0.83 0.45 0.31
Control Delay 15.1 23.5 5.7 17.3 23.4 0.6 21.3 61.9 7.1 48.3 17.5 8.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 15.1 23.5 5.7 17.3 23.4 0.6 21.3 61.9 7.1 48.3 17.5 8.4
LOS B C A B C A C E A D B A
Approach Delay 14.0 17.8 54.4 20.9
Approach LOS B B D C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 1 (1%), Referenced to phase 2:NETL and 6:SWTL, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.06
Intersection Signal Delay: 33.7 Intersection LOS: C
Intersection Capacity Utilization 102.3% ICU Level of Service G
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     247: HWY 2 (KINGSTON RD) & GLENANNA RD
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Lane Group NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Group Flow (vph) 143 190 238 222 184 53 48 1293 172 165 633 190
v/c Ratio 0.25 0.28 0.34 0.39 0.27 0.08 0.22 1.06 0.35 0.83 0.45 0.31
Control Delay 15.1 23.5 5.7 17.3 23.4 0.6 21.3 61.9 7.1 48.3 17.5 8.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 15.1 23.5 5.7 17.3 23.4 0.6 21.3 61.9 7.1 48.3 17.5 8.4
Queue Length 50th (m) 14.5 25.5 2.9 23.6 24.6 0.0 3.7 ~131.6 2.2 22.0 56.3 13.1
Queue Length 95th (m) 25.2 41.9 18.2 38.0 40.7 1.0 m5.3m#157.2 m5.9 #49.3 72.4 16.0
Internal Link Dist (m) 289.4 42.1 392.3 525.2
Turn Bay Length (m) 26.0 26.0 29.0 25.0 50.0 46.0 40.0 25.0
Base Capacity (vph) 577 688 692 575 681 635 222 1217 498 198 1414 621
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.25 0.28 0.34 0.39 0.27 0.08 0.22 1.06 0.35 0.83 0.45 0.31

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 132 175 219 204 169 49 44 1190 158 152 582 175
Future Volume (vph) 132 175 219 204 169 49 44 1190 158 152 582 175
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 2000 1900 1900 1900 1900
Lane Width 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Total Lost time (s) 3.0 7.0 7.0 3.0 7.0 7.0 6.6 6.6 6.6 2.0 6.6 6.6
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 *1.00 1.00 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 0.94 1.00 1.00 0.96 1.00 1.00 0.90 1.00 1.00 0.83
Flpb, ped/bikes 0.99 1.00 1.00 0.98 1.00 1.00 0.93 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1729 1860 1506 1747 1842 1539 1636 3878 1349 1700 3500 1320
Flt Permitted 0.64 1.00 1.00 0.63 1.00 1.00 0.41 1.00 1.00 0.12 1.00 1.00
Satd. Flow (perm) 1162 1860 1506 1159 1842 1539 709 3878 1349 208 3500 1320
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 143 190 238 222 184 53 48 1293 172 165 633 190
RTOR Reduction (vph) 0 0 135 0 0 33 0 0 75 0 0 88
Lane Group Flow (vph) 143 190 103 222 184 20 48 1293 97 165 633 102
Confl. Peds. (#/hr) 30 55 55 30 91 50 50 91
Heavy Vehicles (%) 2% 1% 0% 0% 2% 0% 2% 2% 6% 5% 2% 0%
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm pm+pt NA Perm
Protected Phases 3 8 7 4 2 1 6
Permitted Phases 8 8 4 4 2 2 6 6
Actuated Green, G (s) 43.0 37.0 37.0 43.0 37.0 37.0 31.4 31.4 31.4 40.4 40.4 40.4
Effective Green, g (s) 43.0 37.0 37.0 43.0 37.0 37.0 31.4 31.4 31.4 41.4 40.4 40.4
Actuated g/C Ratio 0.43 0.37 0.37 0.43 0.37 0.37 0.31 0.31 0.31 0.41 0.40 0.40
Clearance Time (s) 3.0 7.0 7.0 3.0 7.0 7.0 6.6 6.6 6.6 3.0 6.6 6.6
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 533 688 557 533 681 569 222 1217 423 190 1414 533
v/s Ratio Prot 0.02 0.10 c0.02 0.10 c0.33 c0.06 0.18
v/s Ratio Perm 0.10 0.07 c0.15 0.01 0.07 0.07 0.30 0.08
v/c Ratio 0.27 0.28 0.19 0.42 0.27 0.03 0.22 1.06 0.23 0.87 0.45 0.19
Uniform Delay, d1 17.7 22.1 21.3 18.8 22.0 20.1 25.2 34.3 25.4 24.1 21.7 19.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.77 0.64 0.57 0.82 0.75 1.27
Incremental Delay, d2 0.3 1.0 0.7 0.5 1.0 0.1 1.2 38.0 0.7 30.3 1.0 0.7
Delay (s) 18.0 23.1 22.0 19.3 23.0 20.2 20.5 60.1 15.2 49.9 17.3 25.2
Level of Service B C C B C C C E B D B C
Approach Delay (s) 21.4 20.9 53.7 24.3
Approach LOS C C D C

Intersection Summary
HCM 2000 Control Delay 36.0 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.6
Intersection Capacity Utilization 102.3% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 68 1274 411 94 595 47 249 61 71 66 66 39
Future Volume (vph) 68 1274 411 94 595 47 249 61 71 66 66 39
Ideal Flow (vphpl) 1900 1900 1900 2000 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 96.0 0.0 50.0 80.0 30.0 0.0 20.0 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.99 1.00 0.99 0.97 0.97 0.99
Frt 0.963 0.989 0.919 0.945
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1825 3422 0 1921 3531 0 1825 1720 0 1772 1799 0
Flt Permitted 0.371 0.063 0.684 0.631
Satd. Flow (perm) 705 3422 0 127 3531 0 1300 1720 0 1142 1799 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 86 16 56 28
Link Speed (k/h) 60 60 40 40
Link Distance (m) 306.1 607.0 166.5 787.8
Travel Time (s) 18.4 36.4 15.0 70.9
Confl. Peds. (#/hr) 14 13 13 14 9 27 27 9
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 2% 0% 0% 2% 0% 0% 0% 0% 3% 0% 0%
Adj. Flow (vph) 74 1385 447 102 647 51 271 66 77 72 72 42
Shared Lane Traffic (%)
Lane Group Flow (vph) 74 1832 0 102 698 0 271 143 0 72 114 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.92 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 0 0 0 0 1 1 1 1
Detector Template 
Leading Detector (m) 0.0 0.0 0.0 0.0 15.0 15.0 15.0 15.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 1.8 1.8 1.8 1.8 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Detector Phase 2 2 6 6 8 8 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 31.0 31.0 31.0 31.0 28.0 28.0 28.0 28.0
Total Split (s) 70.0 70.0 70.0 70.0 30.0 30.0 30.0 30.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 70.0% 70.0% 70.0% 70.0% 30.0% 30.0% 30.0% 30.0%
Maximum Green (s) 63.7 63.7 63.7 63.7 24.5 24.5 24.1 24.1
Yellow Time (s) 3.7 3.7 3.7 3.7 3.3 3.3 3.3 3.3
All-Red Time (s) 2.6 2.6 2.6 2.6 2.2 2.2 2.6 2.6
Lost Time Adjust (s) 0.0 0.0 -3.0 0.0 -3.0 0.0 0.0 0.0
Total Lost Time (s) 6.3 6.3 3.3 6.3 2.5 5.5 5.9 5.9
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 16.0 16.0 16.0 16.0 15.0 15.0 15.0 15.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 65.5 65.5 68.5 65.5 25.7 22.7 22.3 22.3
Actuated g/C Ratio 0.66 0.66 0.68 0.66 0.26 0.23 0.22 0.22
v/c Ratio 0.16 0.81 1.19 0.30 0.81 0.33 0.28 0.27
Control Delay 5.2 8.5 178.6 7.3 54.7 21.2 34.7 25.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 5.2 8.5 178.6 7.3 54.7 21.2 34.7 25.1
LOS A A F A D C C C
Approach Delay 8.3 29.2 43.1 28.8
Approach LOS A C D C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 23 (23%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.19
Intersection Signal Delay: 18.9 Intersection LOS: B
Intersection Capacity Utilization 105.7% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     249: ROUGEMOUNT DR & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 74 1832 102 698 271 143 72 114
v/c Ratio 0.16 0.81 1.19 0.30 0.81 0.33 0.28 0.27
Control Delay 5.2 8.5 178.6 7.3 54.7 21.2 34.7 25.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 5.2 8.5 178.6 7.3 54.7 21.2 34.7 25.1
Queue Length 50th (m) 3.4 44.7 ~25.0 32.0 48.1 13.4 11.4 13.3
Queue Length 95th (m) m4.5 50.2 #42.6 45.1 #85.7 29.7 23.6 27.6
Internal Link Dist (m) 282.1 583.0 142.5 763.8
Turn Bay Length (m) 96.0 50.0 30.0 20.0
Base Capacity (vph) 462 2272 86 2320 357 463 275 454
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.16 0.81 1.19 0.30 0.76 0.31 0.26 0.25

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 68 1274 411 94 595 47 249 61 71 66 66 39
Future Volume (vph) 68 1274 411 94 595 47 249 61 71 66 66 39
Ideal Flow (vphpl) 1900 1900 1900 2000 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.3 6.3 3.3 6.3 2.5 5.5 5.9 5.9
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 0.97 1.00 0.99
Flpb, ped/bikes 0.99 1.00 1.00 1.00 0.99 1.00 0.97 1.00
Frt 1.00 0.96 1.00 0.99 1.00 0.92 1.00 0.94
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1805 3424 1921 3531 1806 1720 1720 1799
Flt Permitted 0.37 1.00 0.06 1.00 0.68 1.00 0.63 1.00
Satd. Flow (perm) 705 3424 128 3531 1300 1720 1142 1799
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 74 1385 447 102 647 51 271 66 77 72 72 42
RTOR Reduction (vph) 0 30 0 0 6 0 0 43 0 0 22 0
Lane Group Flow (vph) 74 1802 0 102 692 0 271 100 0 72 92 0
Confl. Peds. (#/hr) 14 13 13 14 9 27 27 9
Heavy Vehicles (%) 0% 2% 0% 0% 2% 0% 0% 0% 0% 3% 0% 0%
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 65.5 65.5 65.5 65.5 22.7 22.7 22.3 22.3
Effective Green, g (s) 65.5 65.5 68.5 65.5 25.7 22.7 22.3 22.3
Actuated g/C Ratio 0.66 0.66 0.68 0.66 0.26 0.23 0.22 0.22
Clearance Time (s) 6.3 6.3 6.3 6.3 5.5 5.5 5.9 5.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 461 2242 87 2312 334 390 254 401
v/s Ratio Prot 0.53 0.20 0.06 0.05
v/s Ratio Perm 0.10 c0.80 c0.21 0.06
v/c Ratio 0.16 0.80 1.17 0.30 0.81 0.26 0.28 0.23
Uniform Delay, d1 6.7 12.6 15.8 7.4 34.9 31.7 32.2 31.8
Progression Factor 0.61 0.46 1.25 0.92 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 2.5 148.8 0.3 13.9 0.3 0.6 0.3
Delay (s) 4.6 8.3 168.5 7.2 48.7 32.1 32.8 32.1
Level of Service A A F A D C C C
Approach Delay (s) 8.2 27.7 43.0 32.4
Approach LOS A C D C

Intersection Summary
HCM 2000 Control Delay 18.6 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 1.15
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.2
Intersection Capacity Utilization 105.7% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 159 841 280 200 695 466 233 914 787 153 518 104
Future Volume (vph) 159 841 280 200 695 466 233 914 787 153 518 104
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 2000 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 160.0 85.0 45.0 30.0 85.0 55.0 100.0 20.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.91 1.00 1.00 0.95 1.00
Ped Bike Factor 1.00 0.97 1.00 0.97 1.00 0.97 1.00 0.98
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1825 3544 1617 1825 3579 1633 1807 5193 1702 1807 3579 1617
Flt Permitted 0.251 0.154 0.358 0.191
Satd. Flow (perm) 480 3544 1574 295 3579 1591 678 5193 1659 362 3579 1580
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 248 198 69 99
Link Speed (k/h) 60 60 60 60
Link Distance (m) 0.0 215.0 473.8 368.2
Travel Time (s) 0.0 12.9 28.4 22.1
Confl. Peds. (#/hr) 15 16 16 15 12 15 15 12
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 3% 1% 0% 2% 0% 1% 1% 1% 1% 2% 1%
Adj. Flow (vph) 173 914 304 217 755 507 253 993 855 166 563 113
Shared Lane Traffic (%)
Lane Group Flow (vph) 173 914 304 217 755 507 253 993 855 166 563 113
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.92 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA pm+ov pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 1 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Minimum Split (s) 8.0 44.0 44.0 8.0 44.0 44.0 8.0 44.0 8.0 8.0 44.0 44.0
Total Split (s) 9.9 45.1 45.1 11.0 46.2 46.2 9.9 44.0 11.0 9.9 44.0 44.0
Total Split (%) 9.0% 41.0% 41.0% 10.0% 42.0% 42.0% 9.0% 40.0% 10.0% 9.0% 40.0% 40.0%
Maximum Green (s) 6.9 38.1 38.1 8.0 39.2 39.2 6.9 36.9 8.0 6.9 36.9 36.9
Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.3 3.0 3.0 4.3 4.3
All-Red Time (s) 0.0 2.8 2.8 0.0 2.8 2.8 0.0 2.8 0.0 0.0 2.8 2.8
Lost Time Adjust (s) 0.0 0.0 0.0 -1.0 0.0 0.0 -2.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 7.0 7.0 2.0 7.0 7.0 1.0 7.1 3.0 3.0 7.1 7.1
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lead Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 29.0 29.0 29.0 29.0 29.0 29.0 29.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 49.0 38.1 38.1 53.2 39.2 39.2 51.9 36.9 49.0 47.9 36.9 36.9
Actuated g/C Ratio 0.45 0.35 0.35 0.48 0.36 0.36 0.47 0.34 0.45 0.44 0.34 0.34
v/c Ratio 0.58 0.74 0.43 0.81 0.59 0.73 0.62 0.57 1.10 0.67 0.47 0.19
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Control Delay 26.9 34.1 10.7 48.5 29.0 22.9 25.2 31.6 88.3 33.1 30.4 7.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 26.9 34.1 10.7 48.5 29.0 22.9 25.2 31.6 88.3 33.1 30.4 7.6
LOS C C B D C C C C F C C A
Approach Delay 28.1 29.8 53.9 27.9
Approach LOS C C D C

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 1.1 (1%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 105
Control Type: Pretimed
Maximum v/c Ratio: 1.10
Intersection Signal Delay: 37.8 Intersection LOS: D
Intersection Capacity Utilization 102.4% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     250: RR 38 (WHITES RD) & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 173 914 304 217 755 507 253 993 855 166 563 113
v/c Ratio 0.58 0.74 0.43 0.81 0.59 0.73 0.62 0.57 1.10 0.67 0.47 0.19
Control Delay 26.9 34.1 10.7 48.5 29.0 22.9 25.2 31.6 88.3 33.1 30.4 7.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 26.9 34.1 10.7 48.5 29.0 22.9 25.2 31.6 88.3 33.1 30.4 7.6
Queue Length 50th (m) 16.0 55.0 1.5 27.2 44.1 31.1 31.8 63.6 ~171.1 20.5 49.8 2.0
Queue Length 95th (m) 41.8 101.5 36.7 #58.8 78.1 78.0 49.0 77.6 #245.0 #36.2 65.7 14.0
Internal Link Dist (m) 0.1 191.0 449.8 344.2
Turn Bay Length (m) 160.0 85.0 45.0 30.0 85.0 55.0 100.0 20.0
Base Capacity (vph) 298 1227 707 267 1275 694 411 1742 780 248 1200 595
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.58 0.74 0.43 0.81 0.59 0.73 0.62 0.57 1.10 0.67 0.47 0.19

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 159 841 280 200 695 466 233 914 787 153 518 104
Future Volume (vph) 159 841 280 200 695 466 233 914 787 153 518 104
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 2000 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 7.0 7.0 2.0 7.0 7.0 1.0 7.1 3.0 3.0 7.1 7.1
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.91 1.00 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 0.97 1.00 1.00 0.98 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1824 3544 1574 1824 3579 1591 1804 5193 1666 1806 3579 1580
Flt Permitted 0.25 1.00 1.00 0.15 1.00 1.00 0.36 1.00 1.00 0.19 1.00 1.00
Satd. Flow (perm) 481 3544 1574 296 3579 1591 680 5193 1666 363 3579 1580
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 173 914 304 217 755 507 253 993 855 166 563 113
RTOR Reduction (vph) 0 0 162 0 0 127 0 0 41 0 0 66
Lane Group Flow (vph) 173 914 142 217 755 380 253 993 814 166 563 47
Confl. Peds. (#/hr) 15 16 16 15 12 15 15 12
Heavy Vehicles (%) 0% 3% 1% 0% 2% 0% 1% 1% 1% 1% 2% 1%
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA pm+ov pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 1 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Actuated Green, G (s) 45.0 38.1 38.1 47.2 39.2 39.2 43.8 36.9 44.9 43.8 36.9 36.9
Effective Green, g (s) 45.0 38.1 38.1 49.2 39.2 39.2 47.8 36.9 44.9 43.8 36.9 36.9
Actuated g/C Ratio 0.41 0.35 0.35 0.45 0.36 0.36 0.43 0.34 0.41 0.40 0.34 0.34
Clearance Time (s) 3.0 7.0 7.0 3.0 7.0 7.0 3.0 7.1 3.0 3.0 7.1 7.1
Lane Grp Cap (vph) 281 1227 545 257 1275 566 386 1742 680 235 1200 530
v/s Ratio Prot 0.04 c0.26 c0.07 0.21 0.05 0.19 c0.09 c0.04 0.16
v/s Ratio Perm 0.21 0.09 0.31 0.24 0.23 0.40 0.24 0.03
v/c Ratio 0.62 0.74 0.26 0.84 0.59 0.67 0.66 0.57 1.20 0.71 0.47 0.09
Uniform Delay, d1 22.1 31.7 25.8 22.0 28.9 29.9 21.6 30.0 32.5 22.8 28.8 25.0
Progression Factor 1.12 0.95 1.49 1.70 0.94 0.94 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 8.5 3.6 1.0 22.7 1.6 4.9 8.4 1.4 102.7 16.4 1.3 0.3
Delay (s) 33.4 33.7 39.5 60.0 28.7 33.1 30.0 31.4 135.2 39.2 30.1 25.4
Level of Service C C D E C C C C F D C C
Approach Delay (s) 34.9 34.8 73.5 31.3
Approach LOS C C E C

Intersection Summary
HCM 2000 Control Delay 48.3 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.97
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 20.1
Intersection Capacity Utilization 102.4% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 92 1495 36 84 1215 101 158 6 115 76 12 124
Future Volume (vph) 92 1495 36 84 1215 101 158 6 115 76 12 124
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 32.0 80.0 75.0 40.0 28.0 0.0 28.0 0.0
Storage Lanes 1 1 1 1 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.96 0.99 0.98
Frt 0.850 0.850 0.858 0.863
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1772 3411 1396 1738 3411 1570 1587 1495 0 1755 1543 0
Flt Permitted 0.133 0.075 0.627 0.663
Satd. Flow (perm) 248 3411 1396 137 3411 1501 1040 1495 0 1225 1543 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 65 65 125 135
Link Speed (k/h) 60 60 50 50
Link Distance (m) 215.0 277.4 84.0 121.4
Travel Time (s) 12.9 16.6 6.0 8.7
Confl. Peds. (#/hr) 11 11 8 8
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 3% 7% 17% 5% 7% 4% 15% 33% 9% 4% 0% 6%
Adj. Flow (vph) 100 1625 39 91 1321 110 172 7 125 83 13 135
Shared Lane Traffic (%)
Lane Group Flow (vph) 100 1625 39 91 1321 110 172 132 0 83 148 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 1 0 2 1 1 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 30.0 0.0 15.2 15.0 15.0 15.0 15.0
Trailing Detector (m) 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 15.0 1.8 1.8 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 13.4
Detector 2 Size(m) 1.8
Detector 2 Type Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm NA
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 2 6 6 8 4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector Phase 5 2 2 1 6 6 8 8 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 5.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 8.0 33.0 33.0 8.0 33.0 33.0 38.0 38.0 38.0 38.0
Total Split (s) 13.2 57.2 57.2 11.0 55.0 55.0 41.8 41.8 41.8 41.8
Total Split (%) 12.0% 52.0% 52.0% 10.0% 50.0% 50.0% 38.0% 38.0% 38.0% 38.0%
Maximum Green (s) 10.2 50.3 50.3 8.0 48.3 48.3 35.2 35.2 35.2 35.2
Yellow Time (s) 3.0 4.7 4.7 3.0 4.5 4.5 3.8 3.8 3.8 3.8
All-Red Time (s) 0.0 2.2 2.2 0.0 2.2 2.2 2.8 2.8 2.8 2.8
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.9 6.9 3.0 6.7 6.7 6.6 6.6 6.6 6.6
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max None C-Max C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 18.0 18.0 18.0 18.0 24.0 24.0 24.0 24.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 75.5 65.6 65.6 74.7 64.1 64.1 22.6 22.6 22.6 22.6
Actuated g/C Ratio 0.69 0.60 0.60 0.68 0.58 0.58 0.21 0.21 0.21 0.21
v/c Ratio 0.37 0.80 0.05 0.47 0.66 0.12 0.81 0.33 0.33 0.35
Control Delay 7.4 20.4 1.4 20.2 9.8 1.9 67.3 8.6 38.5 9.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 7.4 20.4 1.4 20.2 9.8 1.9 67.3 8.6 38.5 9.2
LOS A C A C A A E A D A
Approach Delay 19.2 9.8 41.8 19.7
Approach LOS B A D B

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 11 (10%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.81
Intersection Signal Delay: 17.3 Intersection LOS: B
Intersection Capacity Utilization 87.8% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     254: BOYER ENTRANCE/DELTA BV & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 100 1625 39 91 1321 110 172 132 83 148
v/c Ratio 0.37 0.80 0.05 0.47 0.66 0.12 0.81 0.33 0.33 0.35
Control Delay 7.4 20.4 1.4 20.2 9.8 1.9 67.3 8.6 38.5 9.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 7.4 20.4 1.4 20.2 9.8 1.9 67.3 8.6 38.5 9.2
Queue Length 50th (m) 5.2 149.0 0.0 2.6 72.2 0.3 35.4 1.2 15.3 2.3
Queue Length 95th (m) m8.9m#211.2 m0.0 m8.2 152.1 m7.7 54.4 14.7 26.4 16.4
Internal Link Dist (m) 191.0 253.4 60.0 97.4
Turn Bay Length (m) 32.0 80.0 75.0 40.0 28.0 28.0
Base Capacity (vph) 316 2034 858 217 1987 901 332 563 392 585
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.32 0.80 0.05 0.42 0.66 0.12 0.52 0.23 0.21 0.25

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 92 1495 36 84 1215 101 158 6 115 76 12 124
Future Volume (vph) 92 1495 36 84 1215 101 158 6 115 76 12 124
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 6.9 6.9 3.0 6.7 6.7 6.6 6.6 6.6 6.6
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.96 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.86 1.00 0.86
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1772 3411 1396 1738 3411 1501 1576 1495 1755 1543
Flt Permitted 0.13 1.00 1.00 0.07 1.00 1.00 0.63 1.00 0.66 1.00
Satd. Flow (perm) 249 3411 1396 137 3411 1501 1040 1495 1225 1543
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 100 1625 39 91 1321 110 172 7 125 83 13 135
RTOR Reduction (vph) 0 0 16 0 0 27 0 99 0 0 107 0
Lane Group Flow (vph) 100 1625 23 91 1321 83 172 33 0 83 41 0
Confl. Peds. (#/hr) 11 11 8 8
Heavy Vehicles (%) 3% 7% 17% 5% 7% 4% 15% 33% 9% 4% 0% 6%
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm NA
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 2 6 6 8 4
Actuated Green, G (s) 72.0 65.0 65.0 70.0 64.1 64.1 22.6 22.6 22.6 22.6
Effective Green, g (s) 72.0 65.0 65.0 70.0 64.1 64.1 22.6 22.6 22.6 22.6
Actuated g/C Ratio 0.65 0.59 0.59 0.64 0.58 0.58 0.21 0.21 0.21 0.21
Clearance Time (s) 3.0 6.9 6.9 3.0 6.7 6.7 6.6 6.6 6.6 6.6
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 259 2015 824 173 1987 874 213 307 251 317
v/s Ratio Prot c0.02 c0.48 c0.03 0.39 0.02 0.03
v/s Ratio Perm 0.23 0.02 0.31 0.06 c0.17 0.07
v/c Ratio 0.39 0.81 0.03 0.53 0.66 0.09 0.81 0.11 0.33 0.13
Uniform Delay, d1 10.3 17.6 9.4 14.9 15.6 10.1 41.6 35.5 37.3 35.7
Progression Factor 0.88 0.93 0.85 1.45 0.47 0.27 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 1.6 0.0 2.2 1.4 0.2 19.6 0.2 0.8 0.2
Delay (s) 9.5 17.8 8.0 23.9 8.8 2.9 61.3 35.7 38.0 35.8
Level of Service A B A C A A E D D D
Approach Delay (s) 17.1 9.2 50.2 36.6
Approach LOS B A D D

Intersection Summary
HCM 2000 Control Delay 17.8 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 16.5
Intersection Capacity Utilization 87.8% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1515 22 212 770 706 157
Future Volume (vph) 1515 22 212 770 706 157
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 0.0 30.0 100.0 0.0
Storage Lanes 0 1 2 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 0.95 0.95 1.00 0.95 0.97 1.00
Ped Bike Factor 1.00
Frt 0.998 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3407 0 1674 3349 3278 1484
Flt Permitted 0.071 0.950
Satd. Flow (perm) 3407 0 125 3349 3278 1484
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 2 171
Link Speed (k/h) 60 60 50
Link Distance (m) 277.4 415.3 142.6
Travel Time (s) 16.6 24.9 10.3
Confl. Peds. (#/hr) 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 7% 0% 9% 9% 8% 10%
Adj. Flow (vph) 1647 24 230 837 767 171
Shared Lane Traffic (%)
Lane Group Flow (vph) 1671 0 230 837 767 171
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(m) 3.7 3.7 7.4
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 14 24 24 14
Number of Detectors 0 0 0 1 0
Detector Template 
Leading Detector (m) 0.0 0.0 0.0 15.0 0.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 1.8 1.8 1.8 15.0 1.8
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Turn Type NA pm+pt NA Prot Perm
Protected Phases 2 1 6 8
Permitted Phases 6 8
Detector Phase 2 1 6 8 8
Switch Phase
Minimum Initial (s) 20.0 5.0 20.0 8.0 8.0
Minimum Split (s) 50.0 8.0 50.0 32.0 32.0
Total Split (s) 59.4 15.4 74.8 35.2 35.2
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Lane Group EBT EBR WBL WBT NBL NBR
Total Split (%) 54.0% 14.0% 68.0% 32.0% 32.0%
Maximum Green (s) 52.3 12.4 67.7 29.2 29.2
Yellow Time (s) 4.2 3.0 4.2 4.6 4.6
All-Red Time (s) 2.9 0.0 2.9 1.4 1.4
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.1 3.0 7.1 6.0 6.0
Lead/Lag Lag Lead
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max None C-Max None None
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 35.0 35.0 19.0 19.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 53.3 72.5 68.4 28.5 28.5
Actuated g/C Ratio 0.48 0.66 0.62 0.26 0.26
v/c Ratio 1.01 0.91 0.40 0.90 0.33
Control Delay 37.5 64.1 21.6 54.5 6.8
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 37.5 64.1 21.6 54.5 6.8
LOS D E C D A
Approach Delay 37.5 30.8 45.8
Approach LOS D C D

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 22 (20%), Referenced to phase 2:EBT and 6:WBTL, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.01
Intersection Signal Delay: 37.6 Intersection LOS: D
Intersection Capacity Utilization 88.7% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     256: 401 WB RAMP & HWY 2 (KINGSTON RD)
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Lane Group EBT WBL WBT NBL NBR
Lane Group Flow (vph) 1671 230 837 767 171
v/c Ratio 1.01 0.91 0.40 0.90 0.33
Control Delay 37.5 64.1 21.6 54.5 6.8
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 37.5 64.1 21.6 54.5 6.8
Queue Length 50th (m) ~209.8 38.5 75.3 81.4 0.0
Queue Length 95th (m) #238.5 #78.4 91.1 #113.0 15.9
Internal Link Dist (m) 253.4 391.3 118.6
Turn Bay Length (m) 30.0 100.0
Base Capacity (vph) 1651 257 2082 870 519
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 1.01 0.89 0.40 0.88 0.33

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Signalized Intersection Capacity Analysis PM Peak Hour
256: 401 WB RAMP & HWY 2 (KINGSTON RD) Pickering Ajax - Existing PM

Synchro 9 12-18-2020
IBI Group Page 36

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1515 22 212 770 706 157
Future Volume (vph) 1515 22 212 770 706 157
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 7.1 3.0 7.1 6.0 6.0
Lane Util. Factor 0.95 1.00 0.95 0.97 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3406 1674 3349 3278 1484
Flt Permitted 1.00 0.07 1.00 0.95 1.00
Satd. Flow (perm) 3406 125 3349 3278 1484
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1647 24 230 837 767 171
RTOR Reduction (vph) 1 0 0 0 0 127
Lane Group Flow (vph) 1670 0 230 837 767 44
Confl. Peds. (#/hr) 1 1
Heavy Vehicles (%) 7% 0% 9% 9% 8% 10%
Turn Type NA pm+pt NA Prot Perm
Protected Phases 2 1 6 8
Permitted Phases 6 8
Actuated Green, G (s) 53.3 68.4 68.4 28.5 28.5
Effective Green, g (s) 53.3 68.4 68.4 28.5 28.5
Actuated g/C Ratio 0.48 0.62 0.62 0.26 0.26
Clearance Time (s) 7.1 3.0 7.1 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1650 248 2082 849 384
v/s Ratio Prot c0.49 c0.10 0.25 c0.23
v/s Ratio Perm 0.47 0.03
v/c Ratio 1.01 0.93 0.40 0.90 0.12
Uniform Delay, d1 28.4 34.4 10.5 39.4 31.1
Progression Factor 0.49 1.01 1.96 1.00 1.00
Incremental Delay, d2 21.1 36.1 0.5 12.9 0.1
Delay (s) 35.0 70.7 21.1 52.3 31.3
Level of Service D E C D C
Approach Delay (s) 35.0 31.8 48.4
Approach LOS D C D

Intersection Summary
HCM 2000 Control Delay 37.5 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.97
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 16.1
Intersection Capacity Utilization 88.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 2 2 0 188 0 289 264 1410 0 0 592 274
Future Volume (vph) 2 2 0 188 0 289 264 1410 0 0 592 274
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 0.0 0.0 154.0 0.0 18.0 0.0 91.0 16.0
Storage Lanes 0 0 1 2 1 0 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.88 1.00 0.95 0.95 1.00 0.95 1.00
Ped Bike Factor 1.00 1.00 0.97
Frt 0.850 0.850
Flt Protected 0.976 0.950 0.950
Satd. Flow (prot) 0 1875 0 0 1644 2737 1738 3380 0 1921 3411 1526
Flt Permitted 0.877 0.755 0.373
Satd. Flow (perm) 0 1685 0 0 1305 2737 681 3380 0 1921 3411 1487
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 314 161
Link Speed (k/h) 50 50 70 60
Link Distance (m) 143.8 302.0 224.5 306.1
Travel Time (s) 10.4 21.7 11.5 18.4
Confl. Peds. (#/hr) 1 1 3 3 3 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 0% 11% 0% 5% 5% 8% 0% 0% 7% 7%
Adj. Flow (vph) 2 2 0 204 0 314 287 1533 0 0 643 298
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 4 0 0 204 314 287 1533 0 0 643 298
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 2 1 2 1 1 1 0 0 0 0
Detector Template 
Leading Detector (m) 15.2 9.0 15.2 9.0 15.0 18.0 0.0 0.0 0.0 0.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 9.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 9.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 1.8 9.0 1.8 9.0 15.0 9.0 1.8 1.8 1.8 1.8
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 13.4 13.4
Detector 2 Size(m) 1.8 1.8
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type Perm NA Perm NA Perm pm+pt NA Perm NA Perm
Protected Phases 8 4 5 2 6
Permitted Phases 8 4 4 2 6 6
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Lane Group NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Detector Phase 8 8 4 4 4 5 2 6 6 6
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 5.0 20.0 20.0 20.0 20.0
Minimum Split (s) 30.0 30.0 30.0 30.0 30.0 8.0 34.0 34.0 34.0 34.0
Total Split (s) 30.0 30.0 30.0 30.0 30.0 24.0 70.0 46.0 46.0 46.0
Total Split (%) 30.0% 30.0% 30.0% 30.0% 30.0% 24.0% 70.0% 46.0% 46.0% 46.0%
Maximum Green (s) 23.3 23.3 23.3 23.3 23.3 21.0 62.8 38.8 38.8 38.8
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 3.0 4.4 4.4 4.4 4.4
All-Red Time (s) 2.7 2.7 2.7 2.7 2.7 0.0 2.8 2.8 2.8 2.8
Lost Time Adjust (s) 0.0 0.0 0.0 -2.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.7 6.7 6.7 1.0 7.2 7.2 7.2 7.2
Lead/Lag Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None C-Max C-Max C-Max C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 15.0 15.0 15.0 15.0 15.0 18.0 18.0 18.0 18.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 19.6 19.6 19.6 72.7 66.5 52.7 52.7
Actuated g/C Ratio 0.20 0.20 0.20 0.73 0.66 0.53 0.53
v/c Ratio 0.01 0.80 0.40 0.45 0.68 0.36 0.35
Control Delay 30.0 60.7 5.3 7.4 12.9 10.8 4.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 30.0 60.7 5.3 7.4 12.9 10.8 4.1
LOS C E A A B B A
Approach Delay 30.0 27.1 12.1 8.7
Approach LOS C C B A

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 41 (41%), Referenced to phase 2:NETL and 6:SWTL, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.80
Intersection Signal Delay: 13.5 Intersection LOS: B
Intersection Capacity Utilization 90.3% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     257: HWY 2 (KINGSTON RD) & RR 27 (ALTONA RD)
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Lane Group NBT SBT SBR NEL NET SWT SWR
Lane Group Flow (vph) 4 204 314 287 1533 643 298
v/c Ratio 0.01 0.80 0.40 0.45 0.68 0.36 0.35
Control Delay 30.0 60.7 5.3 7.4 12.9 10.8 4.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 30.0 60.7 5.3 7.4 12.9 10.8 4.1
Queue Length 50th (m) 0.6 37.3 0.0 16.4 89.8 32.0 9.2
Queue Length 95th (m) 3.3 #62.8 11.1 28.3 122.5 41.8 m18.3
Internal Link Dist (m) 119.8 278.0 200.5 282.1
Turn Bay Length (m) 18.0 16.0
Base Capacity (vph) 392 304 878 738 2248 1797 859
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.01 0.67 0.36 0.39 0.68 0.36 0.35

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 2 2 0 188 0 289 264 1410 0 0 592 274
Future Volume (vph) 2 2 0 188 0 289 264 1410 0 0 592 274
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.7 6.7 6.7 1.0 7.2 7.2 7.2
Lane Util. Factor 1.00 1.00 0.88 1.00 0.95 0.95 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.98 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1874 1642 2737 1737 3380 3411 1487
Flt Permitted 0.88 0.76 1.00 0.37 1.00 1.00 1.00
Satd. Flow (perm) 1685 1305 2737 682 3380 3411 1487
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 2 2 0 204 0 314 287 1533 0 0 643 298
RTOR Reduction (vph) 0 0 0 0 0 252 0 0 0 0 0 76
Lane Group Flow (vph) 0 4 0 0 204 62 287 1533 0 0 643 222
Confl. Peds. (#/hr) 1 1 3 3 3 3
Heavy Vehicles (%) 0% 0% 0% 11% 0% 5% 5% 8% 0% 0% 7% 7%
Turn Type Perm NA Perm NA Perm pm+pt NA Perm NA Perm
Protected Phases 8 4 5 2 6
Permitted Phases 8 4 4 2 6 6
Actuated Green, G (s) 19.6 19.6 19.6 66.5 66.5 52.7 52.7
Effective Green, g (s) 19.6 19.6 19.6 68.5 66.5 52.7 52.7
Actuated g/C Ratio 0.20 0.20 0.20 0.68 0.66 0.53 0.53
Clearance Time (s) 6.7 6.7 6.7 3.0 7.2 7.2 7.2
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 330 255 536 602 2247 1797 783
v/s Ratio Prot 0.06 c0.45 0.19
v/s Ratio Perm 0.00 c0.16 0.02 0.27 0.15
v/c Ratio 0.01 0.80 0.11 0.48 0.68 0.36 0.28
Uniform Delay, d1 32.4 38.3 33.1 6.1 10.3 13.8 13.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.68 0.42
Incremental Delay, d2 0.0 16.3 0.1 0.6 1.7 0.5 0.8
Delay (s) 32.4 54.6 33.2 6.7 12.0 9.9 6.3
Level of Service C D C A B A A
Approach Delay (s) 32.4 41.6 11.1 8.7
Approach LOS C D B A

Intersection Summary
HCM 2000 Control Delay 15.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 14.9
Intersection Capacity Utilization 90.3% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 221 1427 725 233 301 168
Future Volume (vph) 221 1427 725 233 301 168
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 70.0 20.0 0.0 20.0
Storage Lanes 1 1 1 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Ped Bike Factor 1.00 0.98 0.98
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1674 3510 3318 1541 1722 1484
Flt Permitted 0.294 0.950
Satd. Flow (perm) 518 3510 3318 1503 1722 1452
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 158 88
Link Speed (k/h) 60 60 40
Link Distance (m) 415.3 387.2 85.8
Travel Time (s) 24.9 23.2 7.7
Confl. Peds. (#/hr) 2 2 7
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 9% 4% 10% 6% 6% 10%
Adj. Flow (vph) 240 1551 788 253 327 183
Shared Lane Traffic (%)
Lane Group Flow (vph) 240 1551 788 253 327 183
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14
Number of Detectors 1 0 0 0 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 0.0 9.0 15.0
Trailing Detector (m) 15.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 1.8 9.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA NA Perm Prot Perm
Protected Phases 5 2 6 4
Permitted Phases 2 6 4
Detector Phase 5 2 6 6 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 20.0 8.0 8.0
Minimum Split (s) 8.0 34.0 34.0 34.0 29.0 29.0
Total Split (s) 11.0 77.0 66.0 66.0 33.0 33.0
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Lane Group EBL EBT WBT WBR SBL SBR
Total Split (%) 10.0% 70.0% 60.0% 60.0% 30.0% 30.0%
Maximum Green (s) 8.0 70.7 59.7 59.7 27.0 27.0
Yellow Time (s) 3.0 4.3 4.3 4.3 3.3 3.3
All-Red Time (s) 0.0 2.0 2.0 2.0 2.7 2.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.3 6.3 6.3 6.0 6.0
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max C-Max None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 19.0 19.0 19.0 16.0 16.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 76.6 73.3 62.3 62.3 24.4 24.4
Actuated g/C Ratio 0.70 0.67 0.57 0.57 0.22 0.22
v/c Ratio 0.54 0.66 0.42 0.28 0.86 0.47
Control Delay 6.5 1.6 14.9 5.8 62.6 22.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 6.5 1.6 14.9 5.8 62.6 22.6
LOS A A B A E C
Approach Delay 2.3 12.7 48.2
Approach LOS A B D

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 46.2 (42%), Referenced to phase 2:EBTL and 6:WBT, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.86
Intersection Signal Delay: 12.5 Intersection LOS: B
Intersection Capacity Utilization 66.9% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     258: HWY 2 (KINGSTON RD) & FAIRPORT RD
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Group Flow (vph) 240 1551 788 253 327 183
v/c Ratio 0.54 0.66 0.42 0.28 0.86 0.47
Control Delay 6.5 1.6 14.9 5.8 62.6 22.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 6.5 1.6 14.9 5.8 62.6 22.6
Queue Length 50th (m) 1.5 5.6 50.8 9.5 66.1 16.7
Queue Length 95th (m) m2.2 m10.2 65.2 22.7 #105.5 37.1
Internal Link Dist (m) 391.3 363.2 61.8
Turn Bay Length (m) 70.0 20.0 20.0
Base Capacity (vph) 447 2339 1879 919 422 422
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.54 0.66 0.42 0.28 0.77 0.43

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 221 1427 725 233 301 168
Future Volume (vph) 221 1427 725 233 301 168
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 6.3 6.3 6.3 6.0 6.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.98 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1674 3510 3318 1503 1722 1452
Flt Permitted 0.29 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 518 3510 3318 1503 1722 1452
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 240 1551 788 253 327 183
RTOR Reduction (vph) 0 0 0 69 0 68
Lane Group Flow (vph) 240 1551 788 184 327 115
Confl. Peds. (#/hr) 2 2 7
Heavy Vehicles (%) 9% 4% 10% 6% 6% 10%
Turn Type pm+pt NA NA Perm Prot Perm
Protected Phases 5 2 6 4
Permitted Phases 2 6 4
Actuated Green, G (s) 73.3 73.3 62.3 62.3 24.4 24.4
Effective Green, g (s) 73.3 73.3 62.3 62.3 24.4 24.4
Actuated g/C Ratio 0.67 0.67 0.57 0.57 0.22 0.22
Clearance Time (s) 3.0 6.3 6.3 6.3 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 429 2338 1879 851 381 322
v/s Ratio Prot 0.04 c0.44 0.24 c0.19
v/s Ratio Perm 0.33 0.12 0.08
v/c Ratio 0.56 0.66 0.42 0.22 0.86 0.36
Uniform Delay, d1 8.0 11.0 13.6 11.8 41.1 36.2
Progression Factor 0.76 0.10 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 0.5 0.7 0.6 17.1 0.7
Delay (s) 6.6 1.6 14.3 12.4 58.3 36.8
Level of Service A A B B E D
Approach Delay (s) 2.2 13.8 50.6
Approach LOS A B D

Intersection Summary
HCM 2000 Control Delay 13.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 15.3
Intersection Capacity Utilization 66.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 94 1402 61 83 776 58 44 142 169 83 94 64
Future Volume (vph) 94 1402 61 83 776 58 44 142 169 83 94 64
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.7 3.5 3.7 3.5 3.7 3.7 3.7 3.7 3.5
Storage Length (m) 92.0 15.0 60.0 15.0 15.0 0.0 15.0 0.0
Storage Lanes 1 1 1 1 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.95 0.95 0.99 0.98 0.99 0.99
Frt 0.850 0.850 0.918 0.939
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1785 3500 1597 1807 3500 1585 1785 1734 0 1807 1789 0
Flt Permitted 0.289 0.090 0.588 0.250
Satd. Flow (perm) 539 3500 1519 171 3500 1499 1098 1734 0 471 1789 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 69 69 60 35
Link Speed (k/h) 60 60 50 50
Link Distance (m) 549.2 948.6 448.0 356.7
Travel Time (s) 33.0 56.9 32.3 25.7
Confl. Peds. (#/hr) 12 10 10 12 7 17 17 7
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 2% 0% 1% 2% 3% 0% 0% 0% 1% 0% 0%
Adj. Flow (vph) 102 1524 66 90 843 63 48 154 184 90 102 70
Shared Lane Traffic (%)
Lane Group Flow (vph) 102 1524 66 90 843 63 48 338 0 90 172 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 0.99 1.01 0.99 1.01 0.99 0.99 0.99 0.99 1.01
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 1 0 0 1 1 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 23.0 0.0 0.0 15.0 15.0 15.0 15.0
Trailing Detector (m) 15.0 0.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 9.0 1.8 1.8 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm NA
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 2 6 6 8 4
Detector Phase 5 2 2 1 6 6 8 8 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 5.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 9.0 28.0 28.0 9.0 28.0 28.0 35.0 35.0 35.0 35.0
Total Split (s) 9.0 56.0 56.0 9.0 56.0 56.0 35.0 35.0 35.0 35.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 9.0% 56.0% 56.0% 9.0% 56.0% 56.0% 35.0% 35.0% 35.0% 35.0%
Maximum Green (s) 6.0 50.1 50.1 6.0 50.1 50.1 28.7 28.7 28.7 28.7
Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 4.2 3.3 3.3 3.3 3.3
All-Red Time (s) 0.0 1.7 1.7 0.0 1.7 1.7 3.0 3.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 5.9 5.9 3.0 5.9 5.9 6.3 6.3 6.3 6.3
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max None C-Max C-Max None None None None
Walk Time (s) 12.0 12.0 12.0 12.0 19.0 19.0 19.0 19.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 7.0 7.0 7.0 7.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 66.9 58.9 58.9 66.6 58.8 58.8 21.5 21.5 21.5 21.5
Actuated g/C Ratio 0.67 0.59 0.59 0.67 0.59 0.59 0.22 0.22 0.22 0.22
v/c Ratio 0.23 0.74 0.07 0.43 0.41 0.07 0.20 0.80 0.89 0.42
Control Delay 2.4 8.5 0.1 22.4 9.9 2.1 31.9 44.7 102.1 28.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 2.4 8.5 0.1 22.4 9.9 2.1 31.9 44.7 102.1 28.5
LOS A A A C A A C D F C
Approach Delay 7.8 10.6 43.1 53.7
Approach LOS A B D D

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 37 (37%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.89
Intersection Signal Delay: 16.4 Intersection LOS: B
Intersection Capacity Utilization 88.8% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     264: VALLEY FARM RD & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 102 1524 66 90 843 63 48 338 90 172
v/c Ratio 0.23 0.74 0.07 0.43 0.41 0.07 0.20 0.80 0.89 0.42
Control Delay 2.4 8.5 0.1 22.4 9.9 2.1 31.9 44.7 102.1 28.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 2.4 8.5 0.1 22.4 9.9 2.1 31.9 44.7 102.1 28.5
Queue Length 50th (m) 1.5 16.9 0.0 4.4 28.4 0.1 7.7 51.7 16.9 22.6
Queue Length 95th (m) m2.3 m149.1 m0.0 m16.3 40.9 m0.2 15.8 75.8 #39.9 37.8
Internal Link Dist (m) 525.2 924.6 424.0 332.7
Turn Bay Length (m) 92.0 15.0 60.0 15.0 15.0 15.0
Base Capacity (vph) 440 2062 923 216 2056 909 315 540 135 538
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.23 0.74 0.07 0.42 0.41 0.07 0.15 0.63 0.67 0.32

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 94 1402 61 83 776 58 44 142 169 83 94 64
Future Volume (vph) 94 1402 61 83 776 58 44 142 169 83 94 64
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.5 3.5 3.7 3.5 3.7 3.5 3.7 3.7 3.7 3.7 3.5
Total Lost time (s) 3.0 5.9 5.9 3.0 5.9 5.9 6.3 6.3 6.3 6.3
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.98 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.99 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.92 1.00 0.94
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1781 3500 1519 1807 3500 1499 1774 1734 1790 1789
Flt Permitted 0.29 1.00 1.00 0.09 1.00 1.00 0.59 1.00 0.25 1.00
Satd. Flow (perm) 542 3500 1519 171 3500 1499 1099 1734 471 1789
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 102 1524 66 90 843 63 48 154 184 90 102 70
RTOR Reduction (vph) 0 0 27 0 0 26 0 47 0 0 27 0
Lane Group Flow (vph) 102 1524 39 90 843 37 48 291 0 90 145 0
Confl. Peds. (#/hr) 12 10 10 12 7 17 17 7
Heavy Vehicles (%) 0% 2% 0% 1% 2% 3% 0% 0% 0% 1% 0% 0%
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm NA
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 2 6 6 8 4
Actuated Green, G (s) 63.5 58.4 58.4 63.1 58.2 58.2 21.5 21.5 21.5 21.5
Effective Green, g (s) 63.5 58.4 58.4 63.1 58.2 58.2 21.5 21.5 21.5 21.5
Actuated g/C Ratio 0.64 0.58 0.58 0.63 0.58 0.58 0.22 0.22 0.22 0.22
Clearance Time (s) 3.0 5.9 5.9 3.0 5.9 5.9 6.3 6.3 6.3 6.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 407 2044 887 188 2037 872 236 372 101 384
v/s Ratio Prot 0.01 c0.44 c0.02 0.24 0.17 0.08
v/s Ratio Perm 0.15 0.03 0.28 0.02 0.04 c0.19
v/c Ratio 0.25 0.75 0.04 0.48 0.41 0.04 0.20 0.78 0.89 0.38
Uniform Delay, d1 7.4 15.3 8.9 12.4 11.5 9.0 32.2 37.0 38.1 33.5
Progression Factor 0.29 0.41 0.02 2.52 0.73 0.68 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 1.2 0.0 1.7 0.6 0.1 0.4 10.2 56.0 0.6
Delay (s) 2.3 7.4 0.2 32.8 9.0 6.1 32.6 47.3 94.2 34.1
Level of Service A A A C A A C D F C
Approach Delay (s) 6.8 11.0 45.5 54.8
Approach LOS A B D D

Intersection Summary
HCM 2000 Control Delay 16.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 15.2
Intersection Capacity Utilization 88.8% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 63 1550 16 106 735 38 62 15 134 32 14 22
Future Volume (vph) 63 1550 16 106 735 38 62 15 134 32 14 22
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 50.0 10.0 45.0 0.0 30.0 0.0 15.0 0.0
Storage Lanes 1 1 1 0 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.97 1.00 0.99 0.99 1.00 0.98
Frt 0.850 0.993 0.865 0.908
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1789 3579 1633 1825 3511 0 1825 1637 0 1825 1666 0
Flt Permitted 0.336 0.084 0.732 0.504
Satd. Flow (perm) 631 3579 1577 161 3511 0 1388 1637 0 965 1666 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 70 9 146 24
Link Speed (k/h) 60 60 40 40
Link Distance (m) 311.0 709.3 138.9 195.0
Travel Time (s) 18.7 42.6 12.5 17.6
Confl. Peds. (#/hr) 3 6 6 3 12 4 4 12
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 2% 2% 0% 0% 3% 5% 0% 0% 0% 0% 0% 5%
Adj. Flow (vph) 68 1685 17 115 799 41 67 16 146 35 15 24
Shared Lane Traffic (%)
Lane Group Flow (vph) 68 1685 17 115 840 0 67 162 0 35 39 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 1 0 1 1 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 24.0 0.0 15.0 15.0 15.0 15.0
Trailing Detector (m) 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 9.0 1.8 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm pm+pt NA Perm NA Perm NA
Protected Phases 2 1 6 8 4
Permitted Phases 2 2 6 8 4
Detector Phase 2 2 2 1 6 8 8 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 5.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 29.0 29.0 29.0 9.0 29.0 33.0 33.0 33.0 33.0
Total Split (s) 54.0 54.0 54.0 10.0 64.0 36.0 36.0 36.0 36.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 54.0% 54.0% 54.0% 10.0% 64.0% 36.0% 36.0% 36.0% 36.0%
Maximum Green (s) 47.6 47.6 47.6 7.0 57.6 29.6 29.6 29.6 29.6
Yellow Time (s) 4.2 4.2 4.2 3.0 4.2 3.7 3.7 3.7 3.7
All-Red Time (s) 2.2 2.2 2.2 0.0 2.2 2.7 2.7 2.7 2.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.4 6.4 6.4 3.0 6.4 6.4 6.4 6.4 6.4
Lead/Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max None C-Max None None None None
Walk Time (s) 16.0 16.0 16.0 16.0 19.0 19.0 19.0 19.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 7.0 7.0 7.0 7.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 66.8 66.8 66.8 80.0 76.6 10.6 10.6 10.6 10.6
Actuated g/C Ratio 0.67 0.67 0.67 0.80 0.77 0.11 0.11 0.11 0.11
v/c Ratio 0.16 0.71 0.02 0.48 0.31 0.46 0.53 0.34 0.20
Control Delay 9.4 20.4 0.6 15.1 12.1 51.2 15.7 49.7 23.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 9.4 20.4 0.6 15.1 12.1 51.2 15.7 49.7 23.7
LOS A C A B B D B D C
Approach Delay 19.8 12.4 26.0 36.0
Approach LOS B B C D

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 73 (73%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.71
Intersection Signal Delay: 18.3 Intersection LOS: B
Intersection Capacity Utilization 86.3% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     265: WALNUT LANE & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 68 1685 17 115 840 67 162 35 39
v/c Ratio 0.16 0.71 0.02 0.48 0.31 0.46 0.53 0.34 0.20
Control Delay 9.4 20.4 0.6 15.1 12.1 51.2 15.7 49.7 23.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 9.4 20.4 0.6 15.1 12.1 51.2 15.7 49.7 23.7
Queue Length 50th (m) 6.9 167.4 0.0 13.0 54.2 12.5 2.9 6.4 2.7
Queue Length 95th (m) m9.3 202.9 m0.0 m20.2 m63.8 24.6 20.3 15.4 11.7
Internal Link Dist (m) 287.0 685.3 114.9 171.0
Turn Bay Length (m) 50.0 10.0 45.0 30.0 15.0
Base Capacity (vph) 421 2390 1076 256 2690 410 587 285 510
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.16 0.71 0.02 0.45 0.31 0.16 0.28 0.12 0.08

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 63 1550 16 106 735 38 62 15 134 32 14 22
Future Volume (vph) 63 1550 16 106 735 38 62 15 134 32 14 22
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.4 6.4 6.4 3.0 6.4 6.4 6.4 6.4 6.4
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 0.99 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.99 1.00 0.86 1.00 0.91
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1785 3579 1577 1825 3510 1801 1637 1819 1665
Flt Permitted 0.34 1.00 1.00 0.08 1.00 0.73 1.00 0.50 1.00
Satd. Flow (perm) 631 3579 1577 162 3510 1387 1637 964 1665
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 68 1685 17 115 799 41 67 16 146 35 15 24
RTOR Reduction (vph) 0 0 6 0 2 0 0 131 0 0 21 0
Lane Group Flow (vph) 68 1685 11 115 838 0 67 31 0 35 18 0
Confl. Peds. (#/hr) 3 6 6 3 12 4 4 12
Heavy Vehicles (%) 2% 2% 0% 0% 3% 5% 0% 0% 0% 0% 0% 5%
Turn Type Perm NA Perm pm+pt NA Perm NA Perm NA
Protected Phases 2 1 6 8 4
Permitted Phases 2 2 6 8 4
Actuated Green, G (s) 66.8 66.8 66.8 76.6 76.6 10.6 10.6 10.6 10.6
Effective Green, g (s) 66.8 66.8 66.8 76.6 76.6 10.6 10.6 10.6 10.6
Actuated g/C Ratio 0.67 0.67 0.67 0.77 0.77 0.11 0.11 0.11 0.11
Clearance Time (s) 6.4 6.4 6.4 3.0 6.4 6.4 6.4 6.4 6.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 421 2390 1053 237 2688 147 173 102 176
v/s Ratio Prot c0.47 c0.03 0.24 0.02 0.01
v/s Ratio Perm 0.11 0.01 0.34 c0.05 0.04
v/c Ratio 0.16 0.71 0.01 0.49 0.31 0.46 0.18 0.34 0.10
Uniform Delay, d1 6.2 10.4 5.6 10.1 3.6 42.0 40.7 41.5 40.4
Progression Factor 1.13 1.66 1.00 1.94 3.08 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 1.2 0.0 1.3 0.2 2.2 0.5 2.0 0.2
Delay (s) 7.6 18.5 5.6 20.8 11.3 44.2 41.3 43.5 40.6
Level of Service A B A C B D D D D
Approach Delay (s) 18.0 12.5 42.1 42.0
Approach LOS B B D D

Intersection Summary
HCM 2000 Control Delay 18.6 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 15.8
Intersection Capacity Utilization 86.3% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 178 1269 6 2 731 81 4 5 6 28 2 71
Future Volume (vph) 178 1269 6 2 731 81 4 5 6 28 2 71
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 65.0 25.0 65.0 25.0 18.0 0.0 24.0 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 0.99 1.00
Frt 0.999 0.985 0.912 0.854
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1825 3575 0 1825 3520 0 1825 1738 0 1825 1641 0
Flt Permitted 0.320 0.177 0.706 0.750
Satd. Flow (perm) 613 3575 0 340 3520 0 1356 1738 0 1439 1641 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 1 23 7 77
Link Speed (k/h) 60 60 40 40
Link Distance (m) 607.0 619.8 147.1 668.8
Travel Time (s) 36.4 37.2 13.2 60.2
Confl. Peds. (#/hr) 5 5 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 2% 0% 0% 2% 0% 0% 0% 0% 0% 0% 0%
Adj. Flow (vph) 193 1379 7 2 795 88 4 5 7 30 2 77
Shared Lane Traffic (%)
Lane Group Flow (vph) 193 1386 0 2 883 0 4 12 0 30 79 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 1 1 0 1 1 1 1
Detector Template 
Leading Detector (m) 24.0 1.5 24.0 0.0 9.0 15.0 9.0 15.0
Trailing Detector (m) 15.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.5 9.0 1.8 9.0 15.0 9.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Detector Phase 2 2 6 6 8 8 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 28.0 28.0 28.0 28.0 28.0 28.0 28.0 28.0
Total Split (s) 70.0 70.0 70.0 70.0 30.0 30.0 30.0 30.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 70.0% 70.0% 70.0% 70.0% 30.0% 30.0% 30.0% 30.0%
Maximum Green (s) 63.4 63.4 63.4 63.4 23.4 23.4 23.4 23.4
Yellow Time (s) 4.3 4.3 4.3 4.3 3.5 3.5 3.5 3.5
All-Red Time (s) 2.3 2.3 2.3 2.3 3.1 3.1 3.1 3.1
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.6 6.6 6.6 6.6 6.6 6.6 6.6 6.6
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 10.0 10.0 10.0 10.0 14.0 14.0 14.0 14.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 82.5 82.5 82.5 82.5 8.6 8.6 8.6 8.6
Actuated g/C Ratio 0.82 0.82 0.82 0.82 0.09 0.09 0.09 0.09
v/c Ratio 0.38 0.47 0.01 0.30 0.03 0.08 0.24 0.37
Control Delay 3.6 2.6 2.5 3.0 42.0 30.3 47.4 15.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 3.6 2.6 2.5 3.0 42.0 30.3 47.4 15.9
LOS A A A A D C D B
Approach Delay 2.7 3.0 33.2 24.6
Approach LOS A A C C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 83 (83%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.47
Intersection Signal Delay: 3.9 Intersection LOS: A
Intersection Capacity Utilization 76.7% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     276: ROSEBANK RD & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 193 1386 2 883 4 12 30 79
v/c Ratio 0.38 0.47 0.01 0.30 0.03 0.08 0.24 0.37
Control Delay 3.6 2.6 2.5 3.0 42.0 30.3 47.4 15.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 3.6 2.6 2.5 3.0 42.0 30.3 47.4 15.9
Queue Length 50th (m) 4.9 24.5 0.1 19.2 0.7 0.9 5.6 0.4
Queue Length 95th (m) m9.9 38.4 0.6 28.6 4.0 6.1 14.2 13.5
Internal Link Dist (m) 583.0 595.8 123.1 644.8
Turn Bay Length (m) 65.0 65.0 18.0 24.0
Base Capacity (vph) 505 2948 280 2906 317 412 336 442
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.38 0.47 0.01 0.30 0.01 0.03 0.09 0.18

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 178 1269 6 2 731 81 4 5 6 28 2 71
Future Volume (vph) 178 1269 6 2 731 81 4 5 6 28 2 71
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.6 6.6 6.6 6.6 6.6 6.6 6.6 6.6
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.99 1.00 0.91 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1817 3576 1825 3520 1825 1739 1822 1640
Flt Permitted 0.32 1.00 0.18 1.00 0.71 1.00 0.75 1.00
Satd. Flow (perm) 612 3576 340 3520 1356 1739 1438 1640
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 193 1379 7 2 795 88 4 5 7 30 2 77
RTOR Reduction (vph) 0 0 0 0 5 0 0 7 0 0 72 0
Lane Group Flow (vph) 193 1386 0 2 878 0 4 5 0 30 7 0
Confl. Peds. (#/hr) 5 5 1 1
Heavy Vehicles (%) 0% 2% 0% 0% 2% 0% 0% 0% 0% 0% 0% 0%
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 79.8 79.8 79.8 79.8 7.0 7.0 7.0 7.0
Effective Green, g (s) 79.8 79.8 79.8 79.8 7.0 7.0 7.0 7.0
Actuated g/C Ratio 0.80 0.80 0.80 0.80 0.07 0.07 0.07 0.07
Clearance Time (s) 6.6 6.6 6.6 6.6 6.6 6.6 6.6 6.6
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 488 2853 271 2808 94 121 100 114
v/s Ratio Prot c0.39 0.25 0.00 0.00
v/s Ratio Perm 0.32 0.01 0.00 c0.02
v/c Ratio 0.40 0.49 0.01 0.31 0.04 0.05 0.30 0.06
Uniform Delay, d1 3.0 3.3 2.1 2.7 43.4 43.4 44.2 43.4
Progression Factor 0.59 0.64 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.6 0.4 0.0 0.3 0.2 0.2 1.7 0.2
Delay (s) 3.3 2.5 2.1 3.0 43.6 43.5 45.9 43.7
Level of Service A A A A D D D D
Approach Delay (s) 2.6 3.0 43.5 44.3
Approach LOS A A D D

Intersection Summary
HCM 2000 Control Delay 4.8 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.47
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 13.2
Intersection Capacity Utilization 76.7% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 106 1050 29 72 750 118 19 11 92 199 5 72
Future Volume (vph) 106 1050 29 72 750 118 19 11 92 199 5 72
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 65.0 25.0 47.0 0.0 20.0 0.0 15.0 0.0
Storage Lanes 1 1 1 0 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.92 0.99 0.99 0.99 1.00 0.98
Frt 0.850 0.980 0.866 0.859
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1825 3579 1633 1755 3463 0 1573 1597 0 1807 1619 0
Flt Permitted 0.303 0.178 0.703 0.685
Satd. Flow (perm) 578 3579 1503 329 3463 0 1155 1597 0 1298 1619 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 66 26 100 78
Link Speed (k/h) 60 60 40 40
Link Distance (m) 619.8 312.2 97.1 82.7
Travel Time (s) 37.2 18.7 8.7 7.4
Confl. Peds. (#/hr) 11 22 22 11 8 4 4 8
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 2% 0% 4% 3% 0% 16% 0% 3% 1% 0% 0%
Adj. Flow (vph) 115 1141 32 78 815 128 21 12 100 216 5 78
Shared Lane Traffic (%)
Lane Group Flow (vph) 115 1141 32 78 943 0 21 112 0 216 83 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 1 0 1 1 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 18.0 0.0 9.0 15.0 9.0 15.0
Trailing Detector (m) 15.0 0.0 0.0 9.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 9.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 9.0 1.8 9.0 15.0 9.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm pm+pt NA Perm NA Perm NA
Protected Phases 2 1 6 8 4
Permitted Phases 2 2 6 8 4
Detector Phase 2 2 2 1 6 8 8 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 5.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 28.0 28.0 28.0 8.0 28.0 38.0 38.0 38.0 38.0
Total Split (s) 59.4 59.4 59.4 8.8 68.2 41.8 41.8 41.8 41.8
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 54.0% 54.0% 54.0% 8.0% 62.0% 38.0% 38.0% 38.0% 38.0%
Maximum Green (s) 53.1 53.1 53.1 5.8 61.9 35.1 35.1 35.1 35.1
Yellow Time (s) 4.2 4.2 4.2 3.0 4.2 3.3 3.3 3.3 3.3
All-Red Time (s) 2.1 2.1 2.1 0.0 2.1 3.4 3.4 3.4 3.4
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.3 6.3 6.3 3.0 6.3 6.7 6.7 6.7 6.7
Lead/Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max None C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 13.0 13.0 13.0 13.0 24.0 24.0 24.0 24.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 65.4 65.4 65.4 76.7 73.4 23.6 23.6 23.6 23.6
Actuated g/C Ratio 0.59 0.59 0.59 0.70 0.67 0.21 0.21 0.21 0.21
v/c Ratio 0.34 0.54 0.03 0.25 0.41 0.08 0.27 0.78 0.20
Control Delay 18.0 16.3 0.7 4.2 3.2 31.8 9.4 58.5 8.9
Queue Delay 0.0 49.9 0.0 0.0 0.0 0.0 8.5 77.7 0.0
Total Delay 18.0 66.1 0.7 4.2 3.2 31.8 18.0 136.2 8.9
LOS B E A A A C B F A
Approach Delay 60.2 3.3 20.1 100.9
Approach LOS E A C F

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 27 (25%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.78
Intersection Signal Delay: 41.5 Intersection LOS: D
Intersection Capacity Utilization 77.0% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     277: STEEPLE HILL & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 115 1141 32 78 943 21 112 216 83
v/c Ratio 0.34 0.54 0.03 0.25 0.41 0.08 0.27 0.78 0.20
Control Delay 18.0 16.3 0.7 4.2 3.2 31.8 9.4 58.5 8.9
Queue Delay 0.0 49.9 0.0 0.0 0.0 0.0 8.5 77.7 0.0
Total Delay 18.0 66.1 0.7 4.2 3.2 31.8 18.0 136.2 8.9
Queue Length 50th (m) 12.2 74.6 0.0 1.5 10.5 3.6 2.1 43.9 0.9
Queue Length 95th (m) 31.4 117.2 1.2 m4.1 19.3 9.2 14.6 63.9 11.7
Internal Link Dist (m) 595.8 288.2 73.1 58.7
Turn Bay Length (m) 65.0 25.0 47.0 20.0 15.0
Base Capacity (vph) 343 2129 920 316 2318 368 577 414 569
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 1095 0 0 0 0 423 315 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.34 1.10 0.03 0.25 0.41 0.06 0.73 2.18 0.15

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 106 1050 29 72 750 118 19 11 92 199 5 72
Future Volume (vph) 106 1050 29 72 750 118 19 11 92 199 5 72
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.3 6.3 6.3 3.0 6.3 6.7 6.7 6.7 6.7
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.92 1.00 0.99 1.00 0.99 1.00 0.98
Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.98 1.00 0.87 1.00 0.86
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1810 3579 1503 1753 3462 1561 1597 1800 1619
Flt Permitted 0.30 1.00 1.00 0.18 1.00 0.70 1.00 0.68 1.00
Satd. Flow (perm) 578 3579 1503 329 3462 1156 1597 1298 1619
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 115 1141 32 78 815 128 21 12 100 216 5 78
RTOR Reduction (vph) 0 0 13 0 9 0 0 79 0 0 61 0
Lane Group Flow (vph) 115 1141 19 78 934 0 21 33 0 216 22 0
Confl. Peds. (#/hr) 11 22 22 11 8 4 4 8
Heavy Vehicles (%) 0% 2% 0% 4% 3% 0% 16% 0% 3% 1% 0% 0%
Turn Type Perm NA Perm pm+pt NA Perm NA Perm NA
Protected Phases 2 1 6 8 4
Permitted Phases 2 2 6 8 4
Actuated Green, G (s) 64.9 64.9 64.9 73.4 73.4 23.6 23.6 23.6 23.6
Effective Green, g (s) 64.9 64.9 64.9 73.4 73.4 23.6 23.6 23.6 23.6
Actuated g/C Ratio 0.59 0.59 0.59 0.67 0.67 0.21 0.21 0.21 0.21
Clearance Time (s) 6.3 6.3 6.3 3.0 6.3 6.7 6.7 6.7 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 341 2111 886 290 2310 248 342 278 347
v/s Ratio Prot c0.32 0.01 c0.27 0.02 0.01
v/s Ratio Perm 0.20 0.01 0.17 0.02 c0.17
v/c Ratio 0.34 0.54 0.02 0.27 0.40 0.08 0.10 0.78 0.06
Uniform Delay, d1 11.5 13.6 9.4 8.4 8.3 34.6 34.7 40.7 34.4
Progression Factor 1.00 1.00 1.00 0.40 0.30 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.7 1.0 0.0 0.4 0.4 0.1 0.1 12.8 0.1
Delay (s) 14.2 14.6 9.4 3.8 3.0 34.7 34.8 53.5 34.5
Level of Service B B A A A C C D C
Approach Delay (s) 14.4 3.0 34.8 48.2
Approach LOS B A C D

Intersection Summary
HCM 2000 Control Delay 14.8 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 77.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Traffic Volume (vph) 27 1600 66 63 865 6 21 2 32 129 2 98
Future Volume (vph) 27 1600 66 63 865 6 21 2 32 129 2 98
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.7 3.7 3.7 3.7 3.5 3.5 3.5 3.5 3.7 3.5 3.7
Storage Length (m) 35.0 12.0 30.0 12.0 0.0 0.0 15.0 0.0
Storage Lanes 1 1 1 1 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.95 0.99 0.98
Frt 0.850 0.850 0.858 0.853
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1785 3614 1555 1825 3579 1597 1785 1612 0 1755 1550 0
Flt Permitted 0.284 0.090 0.687 0.733
Satd. Flow (perm) 534 3614 1473 173 3579 1597 1291 1612 0 1344 1550 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 44 44 35 12
Link Speed (k/h) 60 60 40 40
Link Distance (m) 371.9 241.0 123.7 267.5
Travel Time (s) 22.3 14.5 11.1 24.1
Confl. Peds. (#/hr) 12 12 8 12
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 1% 5% 0% 2% 0% 0% 0% 0% 4% 0% 1%
Adj. Flow (vph) 29 1739 72 68 940 7 23 2 35 140 2 107
Shared Lane Traffic (%)
Lane Group Flow (vph) 29 1739 72 68 940 7 23 37 0 140 109 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 0.99 0.99 0.99 0.99 1.01 1.01 1.01 1.01 0.99 1.01 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 0 0 1 1 2 1 2
Detector Template Left Right Left Thru Thru
Leading Detector (m) 24.0 0.0 0.0 0.0 0.0 24.0 5.0 15.0 9.0 15.0
Trailing Detector (m) 15.0 0.0 0.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 1.8 1.8 9.0 5.0 15.0 9.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 9.4 9.4
Detector 2 Size(m) 0.6 0.6
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type Perm NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 2 6 4 8
Permitted Phases 2 2 6 6 4 8



Lanes, Volumes, Timings PM Peak Hour
607: BAINBRIDGE DR & HWY 2 (KINGSTON RD) Pickering Ajax - Existing PM

Synchro 9 12-18-2020
IBI Group Page 62

Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Detector Phase 2 2 2 6 6 6 4 4 8 8
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 29.0 29.0 29.0 29.0 29.0 29.0 38.0 38.0 38.0 38.0
Total Split (s) 60.0 60.0 60.0 60.0 60.0 60.0 40.0 40.0 40.0 40.0
Total Split (%) 60.0% 60.0% 60.0% 60.0% 60.0% 60.0% 40.0% 40.0% 40.0% 40.0%
Maximum Green (s) 53.7 53.7 53.7 53.7 53.7 53.7 33.0 33.0 33.0 33.0
Yellow Time (s) 4.2 4.2 4.2 4.2 4.2 4.2 3.3 3.3 3.3 3.3
All-Red Time (s) 2.1 2.1 2.1 2.1 2.1 2.1 3.7 3.7 3.7 3.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.3 6.3 6.3 6.3 6.3 6.3 7.0 7.0 7.0 7.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max C-Max C-Max None None None None
Walk Time (s) 13.0 13.0 13.0 13.0 13.0 13.0 21.0 21.0 21.0 21.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 9.0 9.0 9.0 9.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 70.9 70.9 70.9 70.9 70.9 70.9 15.8 15.8 15.8 15.8
Actuated g/C Ratio 0.71 0.71 0.71 0.71 0.71 0.71 0.16 0.16 0.16 0.16
v/c Ratio 0.08 0.68 0.07 0.56 0.37 0.01 0.11 0.13 0.66 0.43
Control Delay 7.9 11.1 4.5 30.2 5.6 1.0 34.6 12.7 53.6 37.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 7.9 11.1 4.5 30.2 5.6 1.0 34.6 12.7 53.6 37.5
LOS A B A C A A C B D D
Approach Delay 10.8 7.2 21.1 46.6
Approach LOS B A C D

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 83 (83%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.68
Intersection Signal Delay: 12.7 Intersection LOS: B
Intersection Capacity Utilization 80.9% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     607: BAINBRIDGE DR & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR SEL SET NWL NWT
Lane Group Flow (vph) 29 1739 72 68 940 7 23 37 140 109
v/c Ratio 0.08 0.68 0.07 0.56 0.37 0.01 0.11 0.13 0.66 0.43
Control Delay 7.9 11.1 4.5 30.2 5.6 1.0 34.6 12.7 53.6 37.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 7.9 11.1 4.5 30.2 5.6 1.0 34.6 12.7 53.6 37.5
Queue Length 50th (m) 1.8 86.3 1.3 5.5 45.9 0.0 3.9 0.3 25.8 17.1
Queue Length 95th (m) m2.1 m104.5 m1.3 m#30.2 m72.0 m0.0 10.0 8.1 42.1 30.6
Internal Link Dist (m) 347.9 217.0 99.7 243.5
Turn Bay Length (m) 35.0 12.0 30.0 12.0 15.0
Base Capacity (vph) 378 2562 1057 122 2537 1145 426 555 443 519
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.08 0.68 0.07 0.56 0.37 0.01 0.05 0.07 0.32 0.21

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Traffic Volume (vph) 27 1600 66 63 865 6 21 2 32 129 2 98
Future Volume (vph) 27 1600 66 63 865 6 21 2 32 129 2 98
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.7 3.7 3.7 3.7 3.5 3.5 3.5 3.5 3.7 3.5 3.7
Total Lost time (s) 6.3 6.3 6.3 6.3 6.3 6.3 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.86 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1785 3614 1473 1825 3579 1597 1785 1612 1742 1550
Flt Permitted 0.28 1.00 1.00 0.09 1.00 1.00 0.69 1.00 0.73 1.00
Satd. Flow (perm) 533 3614 1473 173 3579 1597 1290 1612 1344 1550
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 29 1739 72 68 940 7 23 2 35 140 2 107
RTOR Reduction (vph) 0 0 13 0 0 2 0 29 0 0 10 0
Lane Group Flow (vph) 29 1739 59 68 940 5 23 8 0 140 99 0
Confl. Peds. (#/hr) 12 12 8 12
Heavy Vehicles (%) 0% 1% 5% 0% 2% 0% 0% 0% 0% 4% 0% 1%
Turn Type Perm NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 2 6 4 8
Permitted Phases 2 2 6 6 4 8
Actuated Green, G (s) 70.9 70.9 70.9 70.9 70.9 70.9 15.8 15.8 15.8 15.8
Effective Green, g (s) 70.9 70.9 70.9 70.9 70.9 70.9 15.8 15.8 15.8 15.8
Actuated g/C Ratio 0.71 0.71 0.71 0.71 0.71 0.71 0.16 0.16 0.16 0.16
Clearance Time (s) 6.3 6.3 6.3 6.3 6.3 6.3 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 377 2562 1044 122 2537 1132 203 254 212 244
v/s Ratio Prot c0.48 0.26 0.00 0.06
v/s Ratio Perm 0.05 0.04 0.39 0.00 0.02 c0.10
v/c Ratio 0.08 0.68 0.06 0.56 0.37 0.00 0.11 0.03 0.66 0.41
Uniform Delay, d1 4.5 8.2 4.4 7.0 5.7 4.2 36.1 35.6 39.6 37.9
Progression Factor 1.29 1.15 1.54 1.00 0.81 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.5 0.0 15.7 0.4 0.0 0.2 0.0 7.5 1.1
Delay (s) 5.9 9.9 6.8 22.8 5.0 4.3 36.3 35.7 47.1 39.0
Level of Service A A A C A A D D D D
Approach Delay (s) 9.7 6.2 35.9 43.5
Approach LOS A A D D

Intersection Summary
HCM 2000 Control Delay 11.7 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 13.3
Intersection Capacity Utilization 80.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SEL SER
Lane Configurations
Traffic Volume (vph) 444 1880 960 46 0 0
Future Volume (vph) 444 1880 960 46 0 0
Ideal Flow (vphpl) 2000 2000 1900 1900 1900 1900
Storage Length (m) 110.0 0.0 0.0 15.0
Storage Lanes 1 0 1 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 0.95 1.00 1.00
Ped Bike Factor
Frt 0.993
Flt Protected 0.950
Satd. Flow (prot) 1860 3721 3475 0 1879 1860
Flt Permitted 0.213
Satd. Flow (perm) 417 3721 3475 0 1879 1860
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 7
Link Speed (k/h) 50 50 40
Link Distance (m) 390.9 460.0 111.4
Travel Time (s) 28.1 33.1 10.0
Confl. Peds. (#/hr) 4
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 1% 2% 2% 0% 1%
Adj. Flow (vph) 483 2043 1043 50 0 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 483 2043 1093 0 0 0
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 3.7 3.7 3.5
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.95 0.95 1.01 1.01 1.01 1.01
Turning Speed (k/h) 24 14 24 14
Number of Detectors 1 0 0 1 0
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 9.0 0.0
Trailing Detector (m) 15.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 9.0 1.8
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA NA Prot Perm
Protected Phases 5 2 6 4
Permitted Phases 2 4
Detector Phase 5 2 6 4 4
Switch Phase
Minimum Initial (s) 5.0 8.0 8.0 8.0 8.0
Minimum Split (s) 9.0 23.0 23.0 25.0 25.0
Total Split (s) 17.0 72.0 55.0 28.0 28.0
Total Split (%) 17.0% 72.0% 55.0% 28.0% 28.0%
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Lane Group EBL EBT WBT WBR SEL SER
Maximum Green (s) 14.0 66.3 49.3 22.7 22.7
Yellow Time (s) 3.0 3.7 3.7 3.3 3.3
All-Red Time (s) 0.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 5.7 5.7 5.3 5.3
Lead/Lag Lead Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None None None
Walk Time (s) 10.0 10.0 13.0 13.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 97.0 100.0 66.9
Actuated g/C Ratio 0.97 1.00 0.67
v/c Ratio 0.64 0.55 0.47
Control Delay 14.4 0.2 13.6
Queue Delay 0.0 0.0 0.0
Total Delay 14.4 0.2 13.6
LOS B A B
Approach Delay 2.9 13.6
Approach LOS A B

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 50 (50%), Referenced to phase 2:EBTL, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.64
Intersection Signal Delay: 6.1 Intersection LOS: A
Intersection Capacity Utilization 59.5% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     236: HWY 2 (KINGSTON RD) & ELIZABETH ST
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Lane Group EBL EBT WBT
Lane Group Flow (vph) 483 2043 1093
v/c Ratio 0.64 0.55 0.47
Control Delay 14.4 0.2 13.6
Queue Delay 0.0 0.0 0.0
Total Delay 14.4 0.2 13.6
Queue Length 50th (m) 38.8 0.0 87.7
Queue Length 95th (m) m40.0 m0.0 103.6
Internal Link Dist (m) 366.9 436.0
Turn Bay Length (m) 110.0
Base Capacity (vph) 756 3721 2326
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.64 0.55 0.47

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT WBT WBR SEL SER
Lane Configurations
Traffic Volume (vph) 444 1880 960 46 0 0
Future Volume (vph) 444 1880 960 46 0 0
Ideal Flow (vphpl) 2000 2000 1900 1900 1900 1900
Total Lost time (s) 3.0 5.7 5.7
Lane Util. Factor 1.00 0.95 0.95
Frpb, ped/bikes 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00
Frt 1.00 1.00 0.99
Flt Protected 0.95 1.00 1.00
Satd. Flow (prot) 1860 3721 3476
Flt Permitted 0.21 1.00 1.00
Satd. Flow (perm) 418 3721 3476
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 483 2043 1043 50 0 0
RTOR Reduction (vph) 0 0 2 0 0 0
Lane Group Flow (vph) 483 2043 1091 0 0 0
Confl. Peds. (#/hr) 4
Heavy Vehicles (%) 1% 1% 2% 2% 0% 1%
Turn Type pm+pt NA NA Prot Perm
Protected Phases 5 2 6 4
Permitted Phases 2 4
Actuated Green, G (s) 94.3 100.0 66.9
Effective Green, g (s) 94.3 100.0 66.9
Actuated g/C Ratio 0.94 1.00 0.67
Clearance Time (s) 3.0 5.7 5.7
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 746 3721 2325
v/s Ratio Prot c0.16 0.55 0.31
v/s Ratio Perm c0.45
v/c Ratio 0.65 0.55 0.47
Uniform Delay, d1 8.3 0.0 8.0
Progression Factor 2.12 1.00 1.65
Incremental Delay, d2 0.5 0.2 0.1
Delay (s) 18.1 0.2 13.3
Level of Service B A B
Approach Delay (s) 3.6 13.3 0.0
Approach LOS A B A

Intersection Summary
HCM 2000 Control Delay 6.5 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 59.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 449 1295 70 61 675 74 157 421 99 85 157 274
Future Volume (vph) 449 1295 70 61 675 74 157 421 99 85 157 274
Ideal Flow (vphpl) 2000 1900 1900 1900 1900 1900 1900 2000 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 60.0 0.0 60.0 0.0 60.0 0.0 40.0 40.0
Storage Lanes 1 0 1 0 1 0 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 1.00 0.99 0.97 0.99 0.96
Frt 0.992 0.985 0.971 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1902 3544 0 1738 3503 0 1807 1936 0 1825 1656 1601
Flt Permitted 0.170 0.137 0.586 0.139
Satd. Flow (perm) 338 3544 0 251 3503 0 1087 1936 0 267 1656 1530
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 6 11 12 298
Link Speed (k/h) 50 50 50 40
Link Distance (m) 460.0 827.4 203.1 380.1
Travel Time (s) 33.1 59.6 14.6 34.2
Confl. Peds. (#/hr) 14 12 12 14 22 13 13 22
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 2% 0% 5% 2% 3% 1% 1% 0% 0% 16% 2%
Adj. Flow (vph) 488 1408 76 66 734 80 171 458 108 92 171 298
Shared Lane Traffic (%)
Lane Group Flow (vph) 488 1484 0 66 814 0 171 566 0 92 171 298
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes
Headway Factor 0.92 0.99 0.99 0.99 0.99 0.99 0.99 0.92 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 1 0 1 1 1 1 0
Detector Template 
Leading Detector (m) 23.0 0.0 23.0 0.0 15.0 15.0 9.0 15.0 0.0
Trailing Detector (m) 14.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 14.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 9.0 1.8 15.0 15.0 9.0 15.0 1.8
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4 4
Detector Phase 5 2 1 6 3 8 7 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 5.0 20.0 5.0 8.0 5.0 8.0 8.0
Minimum Split (s) 8.0 26.0 8.0 26.0 8.0 28.0 8.0 28.0 28.0
Total Split (s) 22.0 46.0 9.0 33.0 9.0 36.0 9.0 36.0 36.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 22.0% 46.0% 9.0% 33.0% 9.0% 36.0% 9.0% 36.0% 36.0%
Maximum Green (s) 19.0 40.1 6.0 27.1 6.0 30.2 6.0 30.2 30.2
Yellow Time (s) 3.0 3.7 3.0 3.7 3.0 3.3 3.0 3.3 3.3
All-Red Time (s) 0.0 2.2 0.0 2.2 0.0 2.5 0.0 2.5 2.5
Lost Time Adjust (s) -3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 0.0 5.9 3.0 5.9 3.0 5.8 3.0 5.8 5.8
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max None None None None None
Walk Time (s) 15.0 15.0 15.0 15.0 15.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 57.1 44.1 38.2 29.6 37.5 29.9 36.9 28.1 28.1
Actuated g/C Ratio 0.57 0.44 0.38 0.30 0.38 0.30 0.37 0.28 0.28
v/c Ratio 0.92 0.95 0.37 0.78 0.38 0.96 0.48 0.37 0.46
Control Delay 58.0 41.7 19.9 38.9 22.5 63.9 26.7 30.6 5.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 58.0 41.7 19.9 38.9 22.5 63.9 26.7 30.6 5.7
LOS E D B D C E C C A
Approach Delay 45.7 37.5 54.3 16.8
Approach LOS D D D B

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.96
Intersection Signal Delay: 41.6 Intersection LOS: D
Intersection Capacity Utilization 92.9% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     286: CHURCH ST & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 488 1484 66 814 171 566 92 171 298
v/c Ratio 0.92 0.95 0.37 0.78 0.38 0.96 0.48 0.37 0.46
Control Delay 58.0 41.7 19.9 38.9 22.5 63.9 26.7 30.6 5.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 58.0 41.7 19.9 38.9 22.5 63.9 26.7 30.6 5.7
Queue Length 50th (m) 79.6 ~160.9 6.1 77.6 20.7 105.2 10.6 25.7 0.0
Queue Length 95th (m) #132.3 #203.0 12.6 #107.5 34.9 #171.5 20.3 43.5 18.0
Internal Link Dist (m) 436.0 803.4 179.1 356.1
Turn Bay Length (m) 60.0 60.0 60.0 40.0 40.0
Base Capacity (vph) 536 1564 185 1045 451 593 192 500 670
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.91 0.95 0.36 0.78 0.38 0.95 0.48 0.34 0.44

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 449 1295 70 61 675 74 157 421 99 85 157 274
Future Volume (vph) 449 1295 70 61 675 74 157 421 99 85 157 274
Ideal Flow (vphpl) 2000 1900 1900 1900 1900 1900 1900 2000 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 0.0 5.9 3.0 5.9 3.0 5.8 3.0 5.8 5.8
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 0.99 1.00 1.00 0.96
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.99 1.00 0.97 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1900 3546 1738 3504 1782 1937 1825 1656 1530
Flt Permitted 0.17 1.00 0.14 1.00 0.59 1.00 0.14 1.00 1.00
Satd. Flow (perm) 340 3546 251 3504 1100 1937 268 1656 1530
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 488 1408 76 66 734 80 171 458 108 92 171 298
RTOR Reduction (vph) 0 3 0 0 8 0 0 8 0 0 0 212
Lane Group Flow (vph) 488 1481 0 66 806 0 171 558 0 92 171 86
Confl. Peds. (#/hr) 14 12 12 14 22 13 13 22
Heavy Vehicles (%) 1% 2% 0% 5% 2% 3% 1% 1% 0% 0% 16% 2%
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4 4
Actuated Green, G (s) 50.6 42.9 33.8 29.1 35.9 29.9 33.5 28.7 28.7
Effective Green, g (s) 53.6 42.9 33.8 29.1 35.9 29.9 33.5 28.7 28.7
Actuated g/C Ratio 0.54 0.43 0.34 0.29 0.36 0.30 0.34 0.29 0.29
Clearance Time (s) 3.0 5.9 3.0 5.9 3.0 5.8 3.0 5.8 5.8
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 517 1521 154 1019 435 579 164 475 439
v/s Ratio Prot c0.20 c0.42 0.02 0.23 c0.02 c0.29 c0.03 0.10
v/s Ratio Perm 0.30 0.12 0.12 0.16 0.06
v/c Ratio 0.94 0.97 0.43 0.79 0.39 0.96 0.56 0.36 0.19
Uniform Delay, d1 24.1 28.0 25.8 32.7 23.0 34.5 26.5 28.3 26.9
Progression Factor 1.76 1.03 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 23.3 15.8 1.9 6.3 0.6 28.2 4.3 0.5 0.2
Delay (s) 65.8 44.5 27.7 38.9 23.6 62.7 30.8 28.8 27.1
Level of Service E D C D C E C C C
Approach Delay (s) 49.7 38.1 53.6 28.3
Approach LOS D D D C

Intersection Summary
HCM 2000 Control Delay 45.1 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.98
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 17.7
Intersection Capacity Utilization 92.9% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 85 1499 41 52 819 157 18 75 105 88 41 53
Future Volume (vph) 85 1499 41 52 819 157 18 75 105 88 41 53
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.7 3.5 3.7 3.5 3.7 3.7 3.7 3.7 3.5
Storage Length (m) 50.0 0.0 30.0 0.0 45.0 45.0 20.0 0.0
Storage Lanes 1 0 1 0 1 1 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 0.99 0.99 0.98 0.99 0.99
Frt 0.996 0.976 0.850 0.916
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1750 3444 0 1825 3344 0 1684 1921 1601 1772 1686 0
Flt Permitted 0.254 0.116 0.665 0.704
Satd. Flow (perm) 466 3444 0 223 3344 0 1173 1921 1572 1306 1686 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 5 41 43 50
Link Speed (k/h) 50 60 40 40
Link Distance (m) 827.4 314.8 227.2 663.1
Travel Time (s) 59.6 18.9 20.4 59.7
Confl. Peds. (#/hr) 6 1 1 6 3 3 3 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 2% 3% 10% 0% 4% 1% 6% 0% 2% 3% 5% 2%
Adj. Flow (vph) 92 1629 45 57 890 171 20 82 114 96 45 58
Shared Lane Traffic (%)
Lane Group Flow (vph) 92 1674 0 57 1061 0 20 82 114 96 103 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 0.99 1.01 0.99 1.01 0.99 0.99 0.99 0.99 1.01
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 1 0 1 1 0 1 1
Detector Template 
Leading Detector (m) 23.0 0.0 23.0 0.0 9.0 15.0 0.0 9.0 15.0
Trailing Detector (m) 14.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 14.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 9.0 1.8 9.0 15.0 1.8 9.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA Perm NA Perm Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 8 4
Detector Phase 2 2 6 6 8 8 8 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 26.4 26.4 26.4 26.4 26.0 26.0 26.0 26.0 26.0
Total Split (s) 87.6 87.6 87.6 87.6 32.4 32.4 32.4 32.4 32.4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 73.0% 73.0% 73.0% 73.0% 27.0% 27.0% 27.0% 27.0% 27.0%
Maximum Green (s) 81.3 81.3 81.3 81.3 26.5 26.5 26.5 26.5 26.5
Yellow Time (s) 4.0 4.0 4.0 4.0 3.3 3.3 3.3 3.3 3.3
All-Red Time (s) 2.3 2.3 2.3 2.3 2.6 2.6 2.6 2.6 2.6
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.3 6.3 6.3 6.3 5.9 5.9 5.9 5.9 5.9
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max Min Min Min Min Min
Walk Time (s) 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 93.6 93.6 93.6 93.6 14.2 14.2 14.2 14.2 14.2
Actuated g/C Ratio 0.78 0.78 0.78 0.78 0.12 0.12 0.12 0.12 0.12
v/c Ratio 0.25 0.62 0.33 0.41 0.14 0.36 0.51 0.62 0.42
Control Delay 6.4 7.4 8.4 2.7 47.3 51.7 38.0 67.0 30.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 6.4 7.4 8.4 2.7 47.3 51.7 38.0 67.0 30.8
LOS A A A A D D D E C
Approach Delay 7.4 3.0 44.1 48.3
Approach LOS A A D D

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 68.4 (57%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.62
Intersection Signal Delay: 10.7 Intersection LOS: B
Intersection Capacity Utilization 86.7% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     288: ROTHERGLEN RD & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 92 1674 57 1061 20 82 114 96 103
v/c Ratio 0.25 0.62 0.33 0.41 0.14 0.36 0.51 0.62 0.42
Control Delay 6.4 7.4 8.4 2.7 47.3 51.7 38.0 67.0 30.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 6.4 7.4 8.4 2.7 47.3 51.7 38.0 67.0 30.8
Queue Length 50th (m) 4.9 73.2 1.2 11.0 4.3 18.1 15.7 21.9 11.6
Queue Length 95th (m) 13.7 116.4 m4.2 24.2 11.2 31.7 32.2 37.6 26.9
Internal Link Dist (m) 803.4 290.8 203.2 639.1
Turn Bay Length (m) 50.0 30.0 45.0 45.0 20.0
Base Capacity (vph) 363 2688 174 2618 259 424 380 288 411
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.25 0.62 0.33 0.41 0.08 0.19 0.30 0.33 0.25

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 85 1499 41 52 819 157 18 75 105 88 41 53
Future Volume (vph) 85 1499 41 52 819 157 18 75 105 88 41 53
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.5 3.5 3.7 3.5 3.7 3.5 3.7 3.7 3.7 3.7 3.5
Total Lost time (s) 6.3 6.3 6.3 6.3 5.9 5.9 5.9 5.9 5.9
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.99 1.00
Frt 1.00 1.00 1.00 0.98 1.00 1.00 0.85 1.00 0.92
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1743 3443 1825 3344 1675 1921 1572 1762 1685
Flt Permitted 0.25 1.00 0.12 1.00 0.67 1.00 1.00 0.70 1.00
Satd. Flow (perm) 465 3443 222 3344 1173 1921 1572 1306 1685
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 92 1629 45 57 890 171 20 82 114 96 45 58
RTOR Reduction (vph) 0 1 0 0 9 0 0 0 38 0 44 0
Lane Group Flow (vph) 92 1673 0 57 1052 0 20 82 76 96 59 0
Confl. Peds. (#/hr) 6 1 1 6 3 3 3 3
Heavy Vehicles (%) 2% 3% 10% 0% 4% 1% 6% 0% 2% 3% 5% 2%
Turn Type Perm NA Perm NA Perm NA Perm Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 8 4
Actuated Green, G (s) 93.6 93.6 93.6 93.6 14.2 14.2 14.2 14.2 14.2
Effective Green, g (s) 93.6 93.6 93.6 93.6 14.2 14.2 14.2 14.2 14.2
Actuated g/C Ratio 0.78 0.78 0.78 0.78 0.12 0.12 0.12 0.12 0.12
Clearance Time (s) 6.3 6.3 6.3 6.3 5.9 5.9 5.9 5.9 5.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 362 2685 173 2608 138 227 186 154 199
v/s Ratio Prot c0.49 0.31 0.04 0.03
v/s Ratio Perm 0.20 0.26 0.02 0.05 c0.07
v/c Ratio 0.25 0.62 0.33 0.40 0.14 0.36 0.41 0.62 0.30
Uniform Delay, d1 3.6 5.6 3.9 4.2 47.5 48.7 49.0 50.4 48.3
Progression Factor 1.00 1.00 0.67 0.50 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.7 1.1 4.4 0.4 0.5 1.0 1.5 7.6 0.8
Delay (s) 5.3 6.8 7.0 2.5 47.9 49.7 50.5 58.0 49.2
Level of Service A A A A D D D E D
Approach Delay (s) 6.7 2.8 50.0 53.4
Approach LOS A A D D

Intersection Summary
HCM 2000 Control Delay 11.0 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.2
Intersection Capacity Utilization 86.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 362 1369 145 193 501 69 45 568 415 106 471 105
Future Volume (vph) 362 1369 145 193 501 69 45 568 415 106 471 105
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 2000 1900 1900 1900 1900
Storage Length (m) 105.0 55.0 160.0 0.0 107.0 32.0 115.0 103.0
Storage Lanes 1 1 1 0 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99
Frt 0.850 0.982 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1785 3721 1566 1750 3441 0 1750 1939 1581 1733 1756 1581
Flt Permitted 0.289 0.100 0.373 0.127
Satd. Flow (perm) 543 3721 1566 184 3441 0 687 1939 1560 232 1756 1581
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 108 15 164 114
Link Speed (k/h) 48 48 60 80
Link Distance (m) 822.7 280.7 2024.7 2017.9
Travel Time (s) 61.7 21.1 121.5 90.8
Confl. Peds. (#/hr) 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 1% 2% 2% 2% 1% 2% 2% 1% 3% 7% 1%
Adj. Flow (vph) 393 1488 158 210 545 75 49 617 451 115 512 114
Shared Lane Traffic (%)
Lane Group Flow (vph) 393 1488 158 210 620 0 49 617 451 115 512 114
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 0.95 1.01 1.01 1.01 1.01
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 1 0 2 1 1 2 1 1
Detector Template Left Left Right Right
Leading Detector (m) 24.0 0.0 0.0 24.0 0.0 24.0 14.0 24.0 24.0 14.0 24.0
Trailing Detector (m) 15.0 0.0 0.0 15.0 0.0 -1.0 -1.0 15.0 -1.0 -1.0 15.0
Detector 1 Position(m) 15.0 0.0 15.0 15.0 0.0 -1.0 -1.0 15.0 -1.0 -1.0 15.0
Detector 1 Size(m) 9.0 15.0 9.0 9.0 15.0 15.0 15.0 9.0 15.0 15.0 9.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 15.0 15.0
Detector 2 Size(m) 9.0 9.0
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type pm+pt NA Perm pm+pt NA Perm NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 8 7 4
Permitted Phases 2 2 6 8 8 4 4
Detector Phase 5 2 2 1 6 8 8 8 7 4 4



Lanes, Volumes, Timings PM Peak Hour
137: RR 23 (LAKE RIDGE RD) & HWY 2 (KINGSTON RD)/HWY 2 (DUNDAS ST)Pickering Ajax - Existing PM

Synchro 9 12-18-2020
IBI Group Page 2

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 5.0 20.0 12.0 12.0 12.0 5.0 12.0 12.0
Minimum Split (s) 9.0 29.0 29.0 9.0 29.0 32.0 32.0 32.0 9.0 32.0 32.0
Total Split (s) 16.5 49.5 49.5 11.0 44.0 34.1 34.1 34.1 15.4 49.5 49.5
Total Split (%) 15.0% 45.0% 45.0% 10.0% 40.0% 31.0% 31.0% 31.0% 14.0% 45.0% 45.0%
Maximum Green (s) 13.5 42.7 42.7 8.0 37.2 26.2 26.2 26.2 12.4 41.6 41.6
Yellow Time (s) 3.0 4.9 4.9 3.0 4.9 6.0 6.0 6.0 3.0 6.0 6.0
All-Red Time (s) 0.0 1.9 1.9 0.0 1.9 1.9 1.9 1.9 0.0 1.9 1.9
Lost Time Adjust (s) 0.0 0.0 0.0 -3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.8 6.8 0.0 6.8 7.9 7.9 7.9 3.0 7.9 7.9
Lead/Lag Lead Lag Lag Lead Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max None C-Max None None None None None None
Walk Time (s) 14.0 14.0 14.0 18.0 18.0 18.0 18.0 18.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 57.5 42.7 42.7 55.0 37.2 28.4 28.4 28.4 46.5 41.6 41.6
Actuated g/C Ratio 0.52 0.39 0.39 0.50 0.34 0.26 0.26 0.26 0.42 0.38 0.38
v/c Ratio 0.90 1.03 0.23 0.85 0.53 0.28 1.23 0.86 0.49 0.77 0.17
Control Delay 43.9 65.6 9.0 53.0 30.6 38.8 157.2 42.4 27.0 39.3 4.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 43.9 65.6 9.0 53.0 30.6 38.8 157.2 42.4 27.0 39.3 4.8
LOS D E A D C D F D C D A
Approach Delay 57.1 36.2 105.7 32.1
Approach LOS E D F C

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 108.9 (99%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 110
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.23
Intersection Signal Delay: 61.0 Intersection LOS: E
Intersection Capacity Utilization 105.5% ICU Level of Service G
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     137: RR 23 (LAKE RIDGE RD) & HWY 2 (KINGSTON RD)/HWY 2 (DUNDAS ST)



Queues PM Peak Hour
137: RR 23 (LAKE RIDGE RD) & HWY 2 (KINGSTON RD)/HWY 2 (DUNDAS ST)Pickering Ajax - Existing PM

Synchro 9 12-18-2020
IBI Group Page 3

Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 393 1488 158 210 620 49 617 451 115 512 114
v/c Ratio 0.90 1.03 0.23 0.85 0.53 0.28 1.23 0.86 0.49 0.77 0.17
Control Delay 43.9 65.6 9.0 53.0 30.6 38.8 157.2 42.4 27.0 39.3 4.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 43.9 65.6 9.0 53.0 30.6 38.8 157.2 42.4 27.0 39.3 4.8
Queue Length 50th (m) 49.5 ~171.4 6.7 27.5 54.6 8.5 ~165.4 61.8 15.0 95.3 0.0
Queue Length 95th (m) #97.4 #211.3 19.9 #67.0 71.9 20.1 #239.6 #123.0 26.6 137.0 10.9
Internal Link Dist (m) 798.7 256.7 2000.7 1993.9
Turn Bay Length (m) 105.0 55.0 160.0 107.0 32.0 115.0 103.0
Base Capacity (vph) 436 1444 673 248 1173 177 501 524 267 664 668
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.90 1.03 0.23 0.85 0.53 0.28 1.23 0.86 0.43 0.77 0.17

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 362 1369 145 193 501 69 45 568 415 106 471 105
Future Volume (vph) 362 1369 145 193 501 69 45 568 415 106 471 105
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 2000 1900 1900 1900 1900
Total Lost time (s) 3.0 6.8 6.8 0.0 6.8 7.9 7.9 7.9 3.0 7.9 7.9
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1785 3721 1566 1750 3440 1750 1939 1560 1733 1756 1581
Flt Permitted 0.29 1.00 1.00 0.10 1.00 0.37 1.00 1.00 0.13 1.00 1.00
Satd. Flow (perm) 543 3721 1566 183 3440 687 1939 1560 232 1756 1581
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 393 1488 158 210 545 75 49 617 451 115 512 114
RTOR Reduction (vph) 0 0 66 0 10 0 0 0 122 0 0 71
Lane Group Flow (vph) 393 1488 92 210 610 0 49 617 329 115 512 43
Confl. Peds. (#/hr) 1 1
Heavy Vehicles (%) 0% 1% 2% 2% 2% 1% 2% 2% 1% 3% 7% 1%
Turn Type pm+pt NA Perm pm+pt NA Perm NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 8 7 4
Permitted Phases 2 2 6 8 8 4 4
Actuated Green, G (s) 53.7 42.7 42.7 45.2 37.2 28.4 28.4 28.4 41.6 41.6 41.6
Effective Green, g (s) 53.7 42.7 42.7 51.2 37.2 28.4 28.4 28.4 41.6 41.6 41.6
Actuated g/C Ratio 0.49 0.39 0.39 0.47 0.34 0.26 0.26 0.26 0.38 0.38 0.38
Clearance Time (s) 3.0 6.8 6.8 3.0 6.8 7.9 7.9 7.9 3.0 7.9 7.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 417 1444 607 241 1163 177 500 402 226 664 597
v/s Ratio Prot c0.12 c0.40 0.09 0.18 c0.32 0.05 c0.29
v/s Ratio Perm 0.34 0.06 0.32 0.07 0.21 0.14 0.03
v/c Ratio 0.94 1.03 0.15 0.87 0.52 0.28 1.23 0.82 0.51 0.77 0.07
Uniform Delay, d1 22.0 33.6 21.9 27.5 29.3 32.6 40.8 38.4 26.4 30.0 21.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 29.7 31.9 0.5 27.2 1.7 0.9 121.7 12.3 1.8 5.5 0.1
Delay (s) 51.7 65.5 22.4 54.8 31.0 33.5 162.5 50.7 28.2 35.5 21.9
Level of Service D E C D C C F D C D C
Approach Delay (s) 59.5 37.0 111.7 32.3
Approach LOS E D F C

Intersection Summary
HCM 2000 Control Delay 63.6 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.09
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 20.7
Intersection Capacity Utilization 105.5% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 298 1135 234 254 629 110 222 940 361 159 650 220
Future Volume (vph) 298 1135 234 254 629 110 222 940 361 159 650 220
Ideal Flow (vphpl) 1900 2000 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 165.0 140.0 135.0 155.0 105.0 75.0 60.0 60.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Ped Bike Factor 0.98 0.95 0.93 0.99 0.94 0.99 0.96
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1807 3965 1617 1825 3579 1601 1807 3614 1633 1825 3579 1617
Flt Permitted 0.312 0.129 0.253 0.124
Satd. Flow (perm) 582 3965 1542 248 3579 1494 477 3614 1534 236 3579 1556
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 215 120 286 239
Link Speed (k/h) 60 60 50 50
Link Distance (m) 202.0 200.3 295.0 344.3
Travel Time (s) 12.1 12.0 21.2 24.8
Confl. Peds. (#/hr) 43 27 27 43 28 53 53 28
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 2% 1% 0% 2% 2% 1% 1% 0% 0% 2% 1%
Adj. Flow (vph) 324 1234 254 276 684 120 241 1022 392 173 707 239
Shared Lane Traffic (%)
Lane Group Flow (vph) 324 1234 254 276 684 120 241 1022 392 173 707 239
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes
Headway Factor 0.99 0.92 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Minimum Split (s) 8.0 29.1 29.1 8.0 29.1 29.1 8.0 38.7 38.7 8.0 38.7 38.7
Total Split (s) 12.0 34.0 34.0 17.0 39.0 39.0 10.0 39.0 39.0 10.0 39.0 39.0
Total Split (%) 12.0% 34.0% 34.0% 17.0% 39.0% 39.0% 10.0% 39.0% 39.0% 10.0% 39.0% 39.0%
Maximum Green (s) 9.0 27.9 27.9 14.0 32.9 32.9 7.0 32.3 32.3 7.0 32.3 32.3
Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.2 4.2
All-Red Time (s) 0.0 1.9 1.9 0.0 1.9 1.9 0.0 2.5 2.5 0.0 2.5 2.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.1 6.1 3.0 6.1 6.1 3.0 6.7 6.7 3.0 6.7 6.7
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 16.0 16.0 16.0 16.0 25.0 25.0 25.0 25.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 40.0 27.9 27.9 48.0 32.9 32.9 43.0 32.3 32.3 43.0 32.3 32.3
Actuated g/C Ratio 0.40 0.28 0.28 0.48 0.33 0.33 0.43 0.32 0.32 0.43 0.32 0.32
v/c Ratio 0.94 1.12 0.43 0.81 0.58 0.21 0.81 0.88 0.57 0.82 0.61 0.36
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Control Delay 53.5 92.5 5.6 58.1 17.0 2.5 41.8 41.9 11.3 47.9 31.3 5.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 53.5 92.5 5.6 58.1 17.0 2.5 41.8 41.9 11.3 47.9 31.3 5.0
LOS D F A E B A D D B D C A
Approach Delay 73.3 25.9 34.6 28.3
Approach LOS E C C C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 95
Control Type: Pretimed
Maximum v/c Ratio: 1.12
Intersection Signal Delay: 44.1 Intersection LOS: D
Intersection Capacity Utilization 100.2% ICU Level of Service G
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     205: HARWOOD AV & HIGHWAY 2
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 324 1234 254 276 684 120 241 1022 392 173 707 239
v/c Ratio 0.94 1.12 0.43 0.81 0.58 0.21 0.81 0.88 0.57 0.82 0.61 0.36
Control Delay 53.5 92.5 5.6 58.1 17.0 2.5 41.8 41.9 11.3 47.9 31.3 5.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 53.5 92.5 5.6 58.1 17.0 2.5 41.8 41.9 11.3 47.9 31.3 5.0
Queue Length 50th (m) 25.6 ~139.2 4.0 39.4 21.5 0.3 28.2 97.7 14.8 19.4 60.4 0.0
Queue Length 95th (m) #62.4 #174.1 13.3 #77.6 37.3 2.5 #58.1 #132.4 42.6 #50.2 79.1 16.1
Internal Link Dist (m) 178.0 176.3 271.0 320.3
Turn Bay Length (m) 165.0 140.0 135.0 155.0 105.0 75.0 60.0 60.0
Base Capacity (vph) 343 1106 585 339 1177 572 298 1167 689 212 1156 664
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.94 1.12 0.43 0.81 0.58 0.21 0.81 0.88 0.57 0.82 0.61 0.36

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 298 1135 234 254 629 110 222 940 361 159 650 220
Future Volume (vph) 298 1135 234 254 629 110 222 940 361 159 650 220
Ideal Flow (vphpl) 1900 2000 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 6.1 6.1 3.0 6.1 6.1 3.0 6.7 6.7 3.0 6.7 6.7
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 0.95 1.00 1.00 0.93 1.00 1.00 0.94 1.00 1.00 0.96
Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1798 3965 1542 1825 3579 1494 1804 3614 1534 1824 3579 1556
Flt Permitted 0.31 1.00 1.00 0.13 1.00 1.00 0.25 1.00 1.00 0.12 1.00 1.00
Satd. Flow (perm) 590 3965 1542 249 3579 1494 481 3614 1534 238 3579 1556
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 324 1234 254 276 684 120 241 1022 392 173 707 239
RTOR Reduction (vph) 0 0 155 0 0 81 0 0 194 0 0 162
Lane Group Flow (vph) 324 1234 99 276 684 39 241 1022 198 173 707 77
Confl. Peds. (#/hr) 43 27 27 43 28 53 53 28
Heavy Vehicles (%) 1% 2% 1% 0% 2% 2% 1% 1% 0% 0% 2% 1%
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Actuated Green, G (s) 36.9 27.9 27.9 44.9 32.9 32.9 39.3 32.3 32.3 39.3 32.3 32.3
Effective Green, g (s) 36.9 27.9 27.9 44.9 32.9 32.9 39.3 32.3 32.3 39.3 32.3 32.3
Actuated g/C Ratio 0.37 0.28 0.28 0.45 0.33 0.33 0.39 0.32 0.32 0.39 0.32 0.32
Clearance Time (s) 3.0 6.1 6.1 3.0 6.1 6.1 3.0 6.7 6.7 3.0 6.7 6.7
Lane Grp Cap (vph) 326 1106 430 332 1177 491 281 1167 495 204 1156 502
v/s Ratio Prot c0.09 c0.31 c0.12 0.19 c0.06 c0.28 0.06 0.20
v/s Ratio Perm 0.28 0.06 0.26 0.03 0.28 0.13 0.27 0.05
v/c Ratio 0.99 1.12 0.23 0.83 0.58 0.08 0.86 0.88 0.40 0.85 0.61 0.15
Uniform Delay, d1 28.2 36.1 27.8 24.1 27.8 23.1 25.1 32.0 26.3 23.5 28.6 24.1
Progression Factor 0.97 0.84 0.58 1.94 0.53 0.36 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 42.3 62.2 1.0 19.9 2.0 0.3 27.1 9.3 2.4 33.2 2.4 0.7
Delay (s) 69.5 92.4 17.2 66.6 16.8 8.7 52.2 41.3 28.7 56.7 31.0 24.8
Level of Service E F B E B A D D C E C C
Approach Delay (s) 77.8 28.6 39.9 33.6
Approach LOS E C D C

Intersection Summary
HCM 2000 Control Delay 48.6 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.8
Intersection Capacity Utilization 100.2% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 146 1375 169 96 752 105 115 35 86 183 33 170
Future Volume (vph) 146 1375 169 96 752 105 115 35 86 183 33 170
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 136.0 30.0 70.0 30.0 30.0 0.0 100.0 0.0
Storage Lanes 1 1 1 1 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.98 1.00 0.98 1.00 0.99 0.99 0.99
Frt 0.850 0.850 0.894 0.874
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1825 3579 1633 1825 3544 1601 1825 1694 0 1825 1660 0
Flt Permitted 0.281 0.144 0.497 0.673
Satd. Flow (perm) 539 3579 1593 277 3544 1562 954 1694 0 1285 1660 0
Right Turn on Red No No Yes Yes
Satd. Flow (RTOR) 24 185
Link Speed (k/h) 60 60 50 50
Link Distance (m) 87.9 76.8 172.1 141.6
Travel Time (s) 5.3 4.6 12.4 10.2
Confl. Peds. (#/hr) 2 2 2 2 2 8 8 2
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 2% 0% 0% 3% 2% 0% 0% 0% 0% 0% 0%
Adj. Flow (vph) 159 1495 184 104 817 114 125 38 93 199 36 185
Shared Lane Traffic (%)
Lane Group Flow (vph) 159 1495 184 104 817 114 125 131 0 199 221 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 1 0 0 1 1 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 24.0 0.0 0.0 15.0 15.0 15.0 15.0
Trailing Detector (m) 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 9.0 1.8 1.8 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 5 2 6 8 4
Permitted Phases 2 2 6 6 8 4
Detector Phase 5 2 2 6 6 6 8 8 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 8.0 29.6 29.6 29.6 29.6 29.6 39.0 39.0 39.0 39.0
Total Split (s) 9.0 60.0 60.0 51.0 51.0 51.0 40.0 40.0 40.0 40.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 9.0% 60.0% 60.0% 51.0% 51.0% 51.0% 40.0% 40.0% 40.0% 40.0%
Maximum Green (s) 6.0 53.4 53.4 44.4 44.4 44.4 33.1 33.1 33.1 33.1
Yellow Time (s) 3.0 4.4 4.4 4.4 4.4 4.4 3.6 3.6 3.6 3.6
All-Red Time (s) 0.0 2.2 2.2 2.2 2.2 2.2 3.3 3.3 3.3 3.3
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.6 6.6 6.6 6.6 6.6 6.9 6.9 6.9 6.9
Lead/Lag Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max C-Max C-Max C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 16.0 16.0 16.0 16.0 16.0 25.0 25.0 25.0 25.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 69.1 65.5 65.5 55.1 55.1 55.1 21.0 21.0 21.0 21.0
Actuated g/C Ratio 0.69 0.66 0.66 0.55 0.55 0.55 0.21 0.21 0.21 0.21
v/c Ratio 0.34 0.64 0.18 0.68 0.42 0.13 0.62 0.35 0.74 0.45
Control Delay 6.7 10.9 7.4 54.2 26.2 22.2 48.5 28.1 52.5 10.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 6.7 10.9 7.4 54.2 26.2 22.2 48.5 28.1 52.5 10.0
LOS A B A D C C D C D A
Approach Delay 10.2 28.6 38.1 30.1
Approach LOS B C D C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 64 (64%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.74
Intersection Signal Delay: 19.9 Intersection LOS: B
Intersection Capacity Utilization 99.5% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     207: PLAZA ENTRANCE/COSTCO ENTRANCE & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 159 1495 184 104 817 114 125 131 199 221
v/c Ratio 0.34 0.64 0.18 0.68 0.42 0.13 0.62 0.35 0.74 0.45
Control Delay 6.7 10.9 7.4 54.2 26.2 22.2 48.5 28.1 52.5 10.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 6.7 10.9 7.4 54.2 26.2 22.2 48.5 28.1 52.5 10.0
Queue Length 50th (m) 3.7 84.0 5.2 19.7 75.1 15.7 22.2 17.6 36.3 5.7
Queue Length 95th (m) m25.0 134.2 m36.7 m#41.7 m93.6 m30.1 36.9 30.2 54.0 21.8
Internal Link Dist (m) 63.9 52.8 148.1 117.6
Turn Bay Length (m) 136.0 30.0 70.0 30.0 30.0 100.0
Base Capacity (vph) 470 2345 1043 152 1951 859 315 576 425 673
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.34 0.64 0.18 0.68 0.42 0.13 0.40 0.23 0.47 0.33

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 146 1375 169 96 752 105 115 35 86 183 33 170
Future Volume (vph) 146 1375 169 96 752 105 115 35 86 183 33 170
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 6.6 6.6 6.6 6.6 6.6 6.9 6.9 6.9 6.9
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.98 1.00 0.99 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.89 1.00 0.87
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1825 3579 1593 1824 3544 1562 1823 1693 1814 1660
Flt Permitted 0.28 1.00 1.00 0.14 1.00 1.00 0.50 1.00 0.67 1.00
Satd. Flow (perm) 540 3579 1593 276 3544 1562 954 1693 1285 1660
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 159 1495 184 104 817 114 125 38 93 199 36 185
RTOR Reduction (vph) 0 0 0 0 0 0 0 19 0 0 146 0
Lane Group Flow (vph) 159 1495 184 104 817 114 125 112 0 199 75 0
Confl. Peds. (#/hr) 2 2 2 2 2 8 8 2
Heavy Vehicles (%) 0% 2% 0% 0% 3% 2% 0% 0% 0% 0% 0% 0%
Turn Type pm+pt NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 5 2 6 8 4
Permitted Phases 2 2 6 6 8 4
Actuated Green, G (s) 65.5 65.5 65.5 55.0 55.0 55.0 21.0 21.0 21.0 21.0
Effective Green, g (s) 65.5 65.5 65.5 55.0 55.0 55.0 21.0 21.0 21.0 21.0
Actuated g/C Ratio 0.66 0.66 0.66 0.55 0.55 0.55 0.21 0.21 0.21 0.21
Clearance Time (s) 3.0 6.6 6.6 6.6 6.6 6.6 6.9 6.9 6.9 6.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 450 2344 1043 151 1949 859 200 355 269 348
v/s Ratio Prot 0.03 c0.42 0.23 0.07 0.05
v/s Ratio Perm 0.20 0.12 c0.38 0.07 0.13 c0.15
v/c Ratio 0.35 0.64 0.18 0.69 0.42 0.13 0.62 0.32 0.74 0.22
Uniform Delay, d1 7.2 10.2 6.7 16.3 13.2 10.9 35.9 33.4 36.9 32.7
Progression Factor 0.80 0.85 0.88 1.67 1.75 1.65 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 1.1 0.3 17.8 0.5 0.2 6.0 0.5 10.2 0.3
Delay (s) 6.1 9.7 6.2 45.0 23.6 18.3 41.9 33.9 47.1 33.0
Level of Service A A A D C B D C D C
Approach Delay (s) 9.1 25.1 37.8 39.7
Approach LOS A C D D

Intersection Summary
HCM 2000 Control Delay 19.5 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.5
Intersection Capacity Utilization 99.5% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 227 1759 77 25 631 54 74 14 23 160 9 242
Future Volume (vph) 227 1759 77 25 631 54 74 14 23 160 9 242
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 70.0 55.0 70.0 55.0 15.0 0.0 45.0 0.0
Storage Lanes 1 1 1 1 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.96 0.96 0.99 0.98 0.97 0.98
Frt 0.850 0.850 0.906 0.855
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1807 3614 1633 1825 3579 1633 1825 1698 0 1825 1594 0
Flt Permitted 0.343 0.071 0.327 0.731
Satd. Flow (perm) 649 3614 1568 136 3579 1571 625 1698 0 1368 1594 0
Right Turn on Red No No Yes Yes
Satd. Flow (RTOR) 11 263
Link Speed (k/h) 60 70 48 48
Link Distance (m) 95.1 108.1 170.5 140.1
Travel Time (s) 5.7 5.6 12.8 10.5
Confl. Peds. (#/hr) 9 10 10 9 9 11 11 9
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 1% 0% 0% 2% 0% 0% 0% 0% 0% 0% 1%
Adj. Flow (vph) 247 1912 84 27 686 59 80 15 25 174 10 263
Shared Lane Traffic (%)
Lane Group Flow (vph) 247 1912 84 27 686 59 80 40 0 174 273 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 2 1 0 0 1 1 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 15.2 23.0 0.0 0.0 9.0 9.0 9.0 15.0
Trailing Detector (m) 15.0 0.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 9.0 1.8 1.8 9.0 9.0 9.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 13.4
Detector 2 Size(m) 1.8
Detector 2 Type Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0
Turn Type pm+pt NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 5 2 6 8 4
Permitted Phases 2 2 6 6 8 4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector Phase 5 2 2 6 6 6 8 8 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 8.0 31.6 31.6 31.6 31.6 31.6 27.0 27.0 35.5 35.5
Total Split (s) 11.0 64.0 64.0 53.0 53.0 53.0 36.0 36.0 36.0 36.0
Total Split (%) 11.0% 64.0% 64.0% 53.0% 53.0% 53.0% 36.0% 36.0% 36.0% 36.0%
Maximum Green (s) 8.0 57.4 57.4 46.4 46.4 46.4 29.5 29.5 29.5 29.5
Yellow Time (s) 3.0 4.3 4.3 4.3 4.3 4.3 3.3 3.3 3.3 3.3
All-Red Time (s) 0.0 2.3 2.3 2.3 2.3 2.3 3.2 3.2 3.2 3.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.6 6.6 6.6 6.6 6.6 6.5 6.5 6.5 6.5
Lead/Lag Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max C-Max C-Max C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 18.0 18.0 18.0 18.0 18.0 5.0 5.0 22.0 22.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 72.3 68.7 68.7 56.8 56.8 56.8 18.2 18.2 18.2 18.2
Actuated g/C Ratio 0.72 0.69 0.69 0.57 0.57 0.57 0.18 0.18 0.18 0.18
v/c Ratio 0.43 0.77 0.08 0.35 0.34 0.07 0.71 0.13 0.70 0.54
Control Delay 3.4 8.8 4.8 32.8 13.4 12.6 68.9 25.4 52.6 8.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 3.4 8.8 4.8 32.8 13.4 12.6 68.9 25.4 52.6 8.9
LOS A A A C B B E C D A
Approach Delay 8.1 14.0 54.4 25.9
Approach LOS A B D C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.77
Intersection Signal Delay: 13.1 Intersection LOS: B
Intersection Capacity Utilization 112.2% ICU Level of Service H
Analysis Period (min) 15

Splits and Phases:     209: PLAZA ENTRANCE/FIRST PROFESSIONAL & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 247 1912 84 27 686 59 80 40 174 273
v/c Ratio 0.43 0.77 0.08 0.35 0.34 0.07 0.71 0.13 0.70 0.54
Control Delay 3.4 8.8 4.8 32.8 13.4 12.6 68.9 25.4 52.6 8.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 3.4 8.8 4.8 32.8 13.4 12.6 68.9 25.4 52.6 8.9
Queue Length 50th (m) 7.6 75.1 3.5 2.6 34.8 4.8 14.7 4.7 32.0 1.6
Queue Length 95th (m) m11.4 m86.0 m4.6 #15.6 59.1 13.3 28.6 12.2 49.2 20.2
Internal Link Dist (m) 71.1 84.1 146.5 116.1
Turn Bay Length (m) 70.0 55.0 70.0 55.0 15.0 45.0
Base Capacity (vph) 578 2484 1077 77 2033 892 184 508 403 655
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.43 0.77 0.08 0.35 0.34 0.07 0.43 0.08 0.43 0.42

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 227 1759 77 25 631 54 74 14 23 160 9 242
Future Volume (vph) 227 1759 77 25 631 54 74 14 23 160 9 242
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 6.6 6.6 6.6 6.6 6.6 6.5 6.5 6.5 6.5
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.96 1.00 1.00 0.96 1.00 0.98 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.97 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.91 1.00 0.86
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1804 3614 1568 1824 3579 1571 1815 1699 1778 1595
Flt Permitted 0.34 1.00 1.00 0.07 1.00 1.00 0.33 1.00 0.73 1.00
Satd. Flow (perm) 652 3614 1568 137 3579 1571 626 1699 1368 1595
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 247 1912 84 27 686 59 80 15 25 174 10 263
RTOR Reduction (vph) 0 0 0 0 0 0 0 9 0 0 215 0
Lane Group Flow (vph) 247 1912 84 27 686 59 80 31 0 174 58 0
Confl. Peds. (#/hr) 9 10 10 9 9 11 11 9
Heavy Vehicles (%) 1% 1% 0% 0% 2% 0% 0% 0% 0% 0% 0% 1%
Turn Type pm+pt NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 5 2 6 8 4
Permitted Phases 2 2 6 6 8 4
Actuated Green, G (s) 68.7 68.7 68.7 56.8 56.8 56.8 18.2 18.2 18.2 18.2
Effective Green, g (s) 68.7 68.7 68.7 56.8 56.8 56.8 18.2 18.2 18.2 18.2
Actuated g/C Ratio 0.69 0.69 0.69 0.57 0.57 0.57 0.18 0.18 0.18 0.18
Clearance Time (s) 3.0 6.6 6.6 6.6 6.6 6.6 6.5 6.5 6.5 6.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 550 2482 1077 77 2032 892 113 309 248 290
v/s Ratio Prot 0.04 c0.53 0.19 0.02 0.04
v/s Ratio Perm 0.27 0.05 0.20 0.04 c0.13 0.13
v/c Ratio 0.45 0.77 0.08 0.35 0.34 0.07 0.71 0.10 0.70 0.20
Uniform Delay, d1 6.1 10.4 5.2 11.7 11.5 9.7 38.4 34.1 38.4 34.7
Progression Factor 0.60 0.71 0.74 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.2 0.0 12.1 0.5 0.1 18.3 0.1 8.7 0.3
Delay (s) 3.7 7.6 3.9 23.8 12.0 9.8 56.7 34.2 47.0 35.1
Level of Service A A A C B A E C D D
Approach Delay (s) 7.0 12.2 49.2 39.7
Approach LOS A B D D

Intersection Summary
HCM 2000 Control Delay 13.6 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.1
Intersection Capacity Utilization 112.2% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 366 1173 180 212 665 154 148 1119 330 139 700 102
Future Volume (vph) 366 1173 180 212 665 154 148 1119 330 139 700 102
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 150.0 85.0 103.0 89.0 150.0 131.0 95.0 83.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.91 1.00 1.00 0.91 1.00
Ped Bike Factor 0.99 0.96 1.00 0.96 1.00 0.94 0.99 0.97
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1825 3614 1601 1807 3579 1617 1772 5193 1617 1807 5142 1617
Flt Permitted 0.240 0.093 0.282 0.117
Satd. Flow (perm) 457 3614 1544 177 3579 1546 523 5193 1527 221 5142 1572
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 162 131 195 117
Link Speed (k/h) 60 60 60 60
Link Distance (m) 314.8 255.3 409.2 488.3
Travel Time (s) 18.9 15.3 24.6 29.3
Confl. Peds. (#/hr) 30 22 22 30 14 38 38 14
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 1% 2% 1% 2% 1% 3% 1% 1% 1% 2% 1%
Adj. Flow (vph) 398 1275 196 230 723 167 161 1216 359 151 761 111
Shared Lane Traffic (%)
Lane Group Flow (vph) 398 1275 196 230 723 167 161 1216 359 151 761 111
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Minimum Split (s) 8.0 41.0 41.0 8.0 41.0 41.0 8.0 38.0 38.0 8.0 38.0 38.0
Total Split (s) 18.0 52.8 52.8 12.0 46.8 46.8 8.4 46.8 46.8 8.4 46.8 46.8
Total Split (%) 15.0% 44.0% 44.0% 10.0% 39.0% 39.0% 7.0% 39.0% 39.0% 7.0% 39.0% 39.0%
Maximum Green (s) 15.0 45.9 45.9 9.0 39.9 39.9 5.4 40.1 40.1 5.4 40.1 40.1
Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.2 4.2
All-Red Time (s) 0.0 2.7 2.7 0.0 2.7 2.7 0.0 2.5 2.5 0.0 2.5 2.5
Lost Time Adjust (s) -2.0 0.0 0.0 -3.0 0.0 0.0 0.0 0.0 0.0 -2.0 0.0 0.0
Total Lost Time (s) 1.0 6.9 6.9 0.0 6.9 6.9 3.0 6.7 6.7 1.0 6.7 6.7
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 26.0 26.0 26.0 26.0 24.0 24.0 24.0 24.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 63.8 45.9 45.9 58.8 39.9 39.9 49.2 40.1 40.1 53.2 40.1 40.1
Actuated g/C Ratio 0.53 0.38 0.38 0.49 0.33 0.33 0.41 0.33 0.33 0.44 0.33 0.33
v/c Ratio 0.91 0.92 0.28 0.92 0.61 0.28 0.60 0.70 0.56 0.77 0.44 0.18
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Control Delay 49.5 41.4 5.7 76.6 22.1 4.2 33.2 37.4 18.1 47.7 32.2 5.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 49.5 41.4 5.7 76.6 22.1 4.2 33.2 37.4 18.1 47.7 32.2 5.3
LOS D D A E C A C D B D C A
Approach Delay 39.4 30.6 33.0 31.6
Approach LOS D C C C

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 74.4 (62%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 95
Control Type: Pretimed
Maximum v/c Ratio: 0.92
Intersection Signal Delay: 34.4 Intersection LOS: C
Intersection Capacity Utilization 99.8% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     280: RR 31 (WESTNEY RD) & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 398 1275 196 230 723 167 161 1216 359 151 761 111
v/c Ratio 0.91 0.92 0.28 0.92 0.61 0.28 0.60 0.70 0.56 0.77 0.44 0.18
Control Delay 49.5 41.4 5.7 76.6 22.1 4.2 33.2 37.4 18.1 47.7 32.2 5.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 49.5 41.4 5.7 76.6 22.1 4.2 33.2 37.4 18.1 47.7 32.2 5.3
Queue Length 50th (m) 56.4 152.2 1.8 29.2 76.4 6.6 23.1 90.8 30.3 20.8 51.0 0.0
Queue Length 95th (m) #107.2 #189.3 15.3 #80.4 73.0 5.7 37.7 107.0 60.4 #46.6 63.0 11.1
Internal Link Dist (m) 290.8 231.3 385.2 464.3
Turn Bay Length (m) 150.0 85.0 103.0 89.0 150.0 131.0 95.0 83.0
Base Capacity (vph) 436 1382 690 249 1190 601 270 1735 640 195 1718 603
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.91 0.92 0.28 0.92 0.61 0.28 0.60 0.70 0.56 0.77 0.44 0.18

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 366 1173 180 212 665 154 148 1119 330 139 700 102
Future Volume (vph) 366 1173 180 212 665 154 148 1119 330 139 700 102
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 1.0 6.9 6.9 0.0 6.9 6.9 3.0 6.7 6.7 1.0 6.7 6.7
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.91 1.00 1.00 0.91 1.00
Frpb, ped/bikes 1.00 1.00 0.96 1.00 1.00 0.96 1.00 1.00 0.94 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1822 3614 1544 1807 3579 1546 1770 5193 1527 1806 5142 1572
Flt Permitted 0.24 1.00 1.00 0.09 1.00 1.00 0.28 1.00 1.00 0.12 1.00 1.00
Satd. Flow (perm) 460 3614 1544 177 3579 1546 525 5193 1527 223 5142 1572
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 398 1275 196 230 723 167 161 1216 359 151 761 111
RTOR Reduction (vph) 0 0 100 0 0 87 0 0 130 0 0 74
Lane Group Flow (vph) 398 1275 96 230 723 80 161 1216 229 151 761 37
Confl. Peds. (#/hr) 30 22 22 30 14 38 38 14
Heavy Vehicles (%) 0% 1% 2% 1% 2% 1% 3% 1% 1% 1% 2% 1%
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Actuated Green, G (s) 57.9 45.9 45.9 48.9 39.9 39.9 45.5 40.1 40.1 45.5 40.1 40.1
Effective Green, g (s) 59.9 45.9 45.9 54.9 39.9 39.9 45.5 40.1 40.1 49.5 40.1 40.1
Actuated g/C Ratio 0.50 0.38 0.38 0.46 0.33 0.33 0.38 0.33 0.33 0.41 0.33 0.33
Clearance Time (s) 3.0 6.9 6.9 3.0 6.9 6.9 3.0 6.7 6.7 3.0 6.7 6.7
Lane Grp Cap (vph) 422 1382 590 243 1190 514 255 1735 510 189 1718 525
v/s Ratio Prot c0.13 0.35 c0.09 0.20 0.03 c0.23 c0.05 0.15
v/s Ratio Perm 0.34 0.06 c0.34 0.05 0.21 0.15 0.28 0.02
v/c Ratio 0.94 0.92 0.16 0.95 0.61 0.15 0.63 0.70 0.45 0.80 0.44 0.07
Uniform Delay, d1 21.5 35.4 24.4 32.4 33.5 28.2 28.0 34.7 31.3 25.1 31.2 27.2
Progression Factor 1.47 0.87 0.81 1.39 0.59 0.39 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 27.8 9.9 0.5 42.6 2.1 0.6 11.3 2.4 2.8 28.7 0.8 0.3
Delay (s) 59.5 40.8 20.1 87.8 21.9 11.5 39.3 37.1 34.1 53.8 32.1 27.5
Level of Service E D C F C B D D C D C C
Approach Delay (s) 42.6 33.9 36.7 34.8
Approach LOS D C D C

Intersection Summary
HCM 2000 Control Delay 37.7 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.6
Intersection Capacity Utilization 99.8% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 110 1555 970 77 271 163
Future Volume (vph) 110 1555 970 77 271 163
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 55.0 158.0 25.0 0.0
Storage Lanes 1 1 1 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Ped Bike Factor 0.93 1.00 0.99
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1825 3579 3579 1633 1825 1633
Flt Permitted 0.205 0.950
Satd. Flow (perm) 394 3579 3579 1517 1823 1612
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 84 175
Link Speed (k/h) 60 60 50
Link Distance (m) 255.3 279.4 117.5
Travel Time (s) 15.3 16.8 8.5
Confl. Peds. (#/hr) 19 19 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 2% 2% 0% 0% 0%
Adj. Flow (vph) 120 1690 1054 84 295 177
Shared Lane Traffic (%)
Lane Group Flow (vph) 120 1690 1054 84 295 177
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14
Number of Detectors 1 0 0 0 1 1
Detector Template 
Leading Detector (m) 14.0 0.0 0.0 0.0 15.0 15.0
Trailing Detector (m) 5.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 5.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 1.8 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA NA Perm Perm Perm
Protected Phases 5 2 6
Permitted Phases 2 6 4 4
Detector Phase 5 2 6 6 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 20.0 8.0 8.0
Minimum Split (s) 8.0 28.5 28.5 28.5 38.3 38.3
Total Split (s) 10.8 74.4 45.6 45.6 45.6 45.6
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Lane Group EBL EBT WBT WBR SBL SBR
Total Split (%) 9.0% 62.0% 38.0% 38.0% 38.0% 38.0%
Maximum Green (s) 7.8 67.9 39.1 39.1 39.3 39.3
Yellow Time (s) 3.0 4.3 4.3 4.3 3.3 3.3
All-Red Time (s) 0.0 2.2 2.2 2.2 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.5 6.5 6.5 6.3 6.3
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max C-Max None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 15.0 15.0 15.0 25.0 25.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 85.7 82.2 71.4 71.4 25.0 25.0
Actuated g/C Ratio 0.71 0.68 0.60 0.60 0.21 0.21
v/c Ratio 0.32 0.69 0.50 0.09 0.78 0.37
Control Delay 9.7 17.0 12.1 1.8 58.4 7.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 9.7 17.0 12.1 1.8 58.4 7.5
LOS A B B A E A
Approach Delay 16.6 11.3 39.3
Approach LOS B B D

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 52.8 (44%), Referenced to phase 2:EBTL and 6:WBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.78
Intersection Signal Delay: 18.0 Intersection LOS: B
Intersection Capacity Utilization 69.0% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     282: HWY 2 (KINGSTON RD) & WESTNEY PLAZA
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Group Flow (vph) 120 1690 1054 84 295 177
v/c Ratio 0.32 0.69 0.50 0.09 0.78 0.37
Control Delay 9.7 17.0 12.1 1.8 58.4 7.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 9.7 17.0 12.1 1.8 58.4 7.5
Queue Length 50th (m) 8.9 106.9 48.0 0.0 66.3 0.4
Queue Length 95th (m) m14.0 m136.9 58.1 3.1 88.6 16.6
Internal Link Dist (m) 231.3 255.4 93.5
Turn Bay Length (m) 55.0 158.0 25.0
Base Capacity (vph) 381 2450 2128 936 597 645
Starvation Cap Reductn 0 3 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.31 0.69 0.50 0.09 0.49 0.27

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 110 1555 970 77 271 163
Future Volume (vph) 110 1555 970 77 271 163
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 6.5 6.5 6.5 6.3 6.3
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.93 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1823 3579 3579 1517 1823 1612
Flt Permitted 0.21 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 394 3579 3579 1517 1823 1612
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 120 1690 1054 84 295 177
RTOR Reduction (vph) 0 0 0 34 0 139
Lane Group Flow (vph) 120 1690 1054 50 295 38
Confl. Peds. (#/hr) 19 19 1 1
Heavy Vehicles (%) 0% 2% 2% 0% 0% 0%
Turn Type pm+pt NA NA Perm Perm Perm
Protected Phases 5 2 6
Permitted Phases 2 6 4 4
Actuated Green, G (s) 82.2 82.2 71.4 71.4 25.0 25.0
Effective Green, g (s) 82.2 82.2 71.4 71.4 25.0 25.0
Actuated g/C Ratio 0.69 0.69 0.60 0.60 0.21 0.21
Clearance Time (s) 3.0 6.5 6.5 6.5 6.3 6.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 362 2451 2129 902 379 335
v/s Ratio Prot 0.02 c0.47 0.29
v/s Ratio Perm 0.21 0.03 c0.16 0.02
v/c Ratio 0.33 0.69 0.50 0.06 0.78 0.11
Uniform Delay, d1 8.2 11.3 14.0 10.2 44.9 38.5
Progression Factor 1.36 1.28 0.74 0.53 1.00 1.00
Incremental Delay, d2 0.3 0.9 0.8 0.1 9.7 0.2
Delay (s) 11.4 15.4 11.1 5.5 54.6 38.7
Level of Service B B B A D D
Approach Delay (s) 15.1 10.6 48.6
Approach LOS B B D

Intersection Summary
HCM 2000 Control Delay 18.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 15.8
Intersection Capacity Utilization 69.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 113 1533 89 73 994 29 58 80 113 15 40 95
Future Volume (vph) 113 1533 89 73 994 29 58 80 113 15 40 95
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 71.0 75.0 50.0 95.0 27.0 0.0 25.0 0.0
Storage Lanes 1 1 1 1 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.97 0.91 0.98 0.99 0.99 0.97
Frt 0.850 0.850 0.912 0.894
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1807 3544 1617 1772 3579 1633 1772 1690 0 1825 1613 0
Flt Permitted 0.241 0.107 0.582 0.398
Satd. Flow (perm) 454 3544 1561 200 3579 1490 1064 1690 0 759 1613 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 96 34 29 98
Link Speed (k/h) 60 60 50 50
Link Distance (m) 279.4 406.3 285.6 238.3
Travel Time (s) 16.8 24.4 20.6 17.2
Confl. Peds. (#/hr) 23 5 5 23 19 8 8 19
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 3% 1% 3% 2% 0% 3% 0% 4% 0% 8% 2%
Adj. Flow (vph) 123 1666 97 79 1080 32 63 87 123 16 43 103
Shared Lane Traffic (%)
Lane Group Flow (vph) 123 1666 97 79 1080 32 63 210 0 16 146 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 0 0 0 0 0 0 1 1 1 1
Detector Template 5
Leading Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 15.0 15.0 15.0 15.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 1.8 1.8 1.8 1.8 1.8 1.8 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 2 6 6 8 4
Detector Phase 2 2 2 6 6 6 8 8 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 28.0 28.0 28.0 28.0 28.0 28.0 35.0 35.0 35.0 35.0
Total Split (s) 81.6 81.6 81.6 81.6 81.6 81.6 38.4 38.4 38.4 38.4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 68.0% 68.0% 68.0% 68.0% 68.0% 68.0% 32.0% 32.0% 32.0% 32.0%
Maximum Green (s) 74.9 74.9 74.9 74.9 74.9 74.9 31.7 31.7 31.7 31.7
Yellow Time (s) 4.7 4.7 4.7 4.7 4.7 4.7 3.9 3.9 3.9 3.9
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.8 2.8 2.8 2.8
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.7 6.7 6.7 6.7 6.7 6.7 6.7 6.7 6.7 6.7
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max C-Max C-Max None None None None
Walk Time (s) 15.0 15.0 15.0 15.0 15.0 15.0 20.0 20.0 20.0 20.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 8.0 8.0 8.0 8.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 88.2 88.2 88.2 88.2 88.2 88.2 18.4 18.4 18.4 18.4
Actuated g/C Ratio 0.74 0.74 0.74 0.74 0.74 0.74 0.15 0.15 0.15 0.15
v/c Ratio 0.37 0.64 0.08 0.54 0.41 0.03 0.39 0.74 0.14 0.44
Control Delay 5.3 4.2 0.2 26.0 7.1 1.9 50.9 56.8 43.7 20.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 5.3 4.3 0.2 26.0 7.1 1.9 50.9 56.8 43.7 20.3
LOS A A A C A A D E D C
Approach Delay 4.1 8.2 55.4 22.6
Approach LOS A A E C

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 51.6 (43%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.74
Intersection Signal Delay: 10.4 Intersection LOS: B
Intersection Capacity Utilization 103.9% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     283: RITCHIE AV/CHAPMAN DR & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 123 1666 97 79 1080 32 63 210 16 146
v/c Ratio 0.37 0.64 0.08 0.54 0.41 0.03 0.39 0.74 0.14 0.44
Control Delay 5.3 4.2 0.2 26.0 7.1 1.9 50.9 56.8 43.7 20.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 5.3 4.3 0.2 26.0 7.1 1.9 50.9 56.8 43.7 20.3
Queue Length 50th (m) 4.7 33.6 0.0 7.1 44.3 0.0 13.5 41.3 3.3 10.0
Queue Length 95th (m) m7.0 36.8 m0.1 #37.0 69.6 3.0 25.7 62.9 9.4 27.3
Internal Link Dist (m) 255.4 382.3 261.6 214.3
Turn Bay Length (m) 71.0 75.0 50.0 95.0 27.0 25.0
Base Capacity (vph) 333 2604 1172 147 2630 1104 281 467 200 498
Starvation Cap Reductn 0 84 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.37 0.66 0.08 0.54 0.41 0.03 0.22 0.45 0.08 0.29

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 113 1533 89 73 994 29 58 80 113 15 40 95
Future Volume (vph) 113 1533 89 73 994 29 58 80 113 15 40 95
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.7 6.7 6.7 6.7 6.7 6.7 6.7 6.7 6.7 6.7
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 0.91 1.00 0.99 1.00 0.97
Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 0.98 1.00 0.99 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.91 1.00 0.89
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1785 3544 1561 1772 3579 1490 1738 1690 1813 1613
Flt Permitted 0.24 1.00 1.00 0.11 1.00 1.00 0.58 1.00 0.40 1.00
Satd. Flow (perm) 452 3544 1561 200 3579 1490 1065 1690 759 1613
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 123 1666 97 79 1080 32 63 87 123 16 43 103
RTOR Reduction (vph) 0 0 25 0 0 8 0 25 0 0 83 0
Lane Group Flow (vph) 123 1666 72 79 1080 24 63 185 0 16 63 0
Confl. Peds. (#/hr) 23 5 5 23 19 8 8 19
Heavy Vehicles (%) 1% 3% 1% 3% 2% 0% 3% 0% 4% 0% 8% 2%
Turn Type Perm NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 2 6 6 8 4
Actuated Green, G (s) 88.2 88.2 88.2 88.2 88.2 88.2 18.4 18.4 18.4 18.4
Effective Green, g (s) 88.2 88.2 88.2 88.2 88.2 88.2 18.4 18.4 18.4 18.4
Actuated g/C Ratio 0.74 0.74 0.74 0.74 0.74 0.74 0.15 0.15 0.15 0.15
Clearance Time (s) 6.7 6.7 6.7 6.7 6.7 6.7 6.7 6.7 6.7 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 332 2604 1147 147 2630 1095 163 259 116 247
v/s Ratio Prot c0.47 0.30 c0.11 0.04
v/s Ratio Perm 0.27 0.05 0.39 0.02 0.06 0.02
v/c Ratio 0.37 0.64 0.06 0.54 0.41 0.02 0.39 0.72 0.14 0.26
Uniform Delay, d1 5.8 8.0 4.4 7.0 6.0 4.3 45.7 48.3 43.9 44.8
Progression Factor 0.39 0.37 0.07 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.4 0.9 0.1 13.4 0.5 0.0 1.5 9.1 0.5 0.5
Delay (s) 4.6 3.9 0.4 20.3 6.5 4.3 47.2 57.4 44.5 45.3
Level of Service A A A C A A D E D D
Approach Delay (s) 3.8 7.4 55.0 45.2
Approach LOS A A E D

Intersection Summary
HCM 2000 Control Delay 10.9 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 13.4
Intersection Capacity Utilization 103.9% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings PM Peak Hour
289: HAKIM PLAZA/DURHAM CENTRE & HWY 2 (KINGSTON RD) Pickering Ajax - Existing PM

Synchro 9 12-18-2020
IBI Group Page 29

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 134 1587 44 39 865 41 39 9 41 103 7 130
Future Volume (vph) 134 1587 44 39 865 41 39 9 41 103 7 130
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 65.0 30.0 35.0 110.0 15.0 0.0 95.0 0.0
Storage Lanes 1 1 1 1 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.95 0.95 0.99 0.98 0.98 0.98
Frt 0.850 0.850 0.877 0.858
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1825 3614 1633 1825 3579 1633 1825 1645 0 1825 1618 0
Flt Permitted 0.255 0.112 0.630 0.721
Satd. Flow (perm) 488 3614 1548 215 3579 1557 1203 1645 0 1363 1618 0
Right Turn on Red No No Yes Yes
Satd. Flow (RTOR) 12 141
Link Speed (k/h) 60 60 50 50
Link Distance (m) 103.7 77.8 173.0 140.7
Travel Time (s) 6.2 4.7 12.5 10.1
Confl. Peds. (#/hr) 14 17 17 14 8 18 18 8
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 1% 0% 0% 2% 0% 0% 0% 0% 0% 0% 0%
Adj. Flow (vph) 146 1725 48 42 940 45 42 10 45 112 8 141
Shared Lane Traffic (%)
Lane Group Flow (vph) 146 1725 48 42 940 45 42 55 0 112 149 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 1 0 0 1 1 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 24.0 0.0 0.0 9.0 9.0 13.0 13.0
Trailing Detector (m) 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 -2.0 -2.0
Detector 1 Position(m) 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 -2.0 -2.0
Detector 1 Size(m) 9.0 1.8 1.8 9.0 1.8 1.8 9.0 9.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 5 2 6 8 4
Permitted Phases 2 2 6 6 8 4
Detector Phase 5 2 2 6 6 6 8 8 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 8.0 32.6 32.6 32.6 32.6 32.6 39.9 39.9 39.9 39.9
Total Split (s) 12.0 60.0 60.0 48.0 48.0 48.0 40.0 40.0 40.0 40.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 12.0% 60.0% 60.0% 48.0% 48.0% 48.0% 40.0% 40.0% 40.0% 40.0%
Maximum Green (s) 9.0 53.4 53.4 41.4 41.4 41.4 32.9 32.9 32.9 32.9
Yellow Time (s) 3.0 4.4 4.4 4.4 4.4 4.4 3.6 3.6 3.6 3.6
All-Red Time (s) 0.0 2.2 2.2 2.2 2.2 2.2 3.5 3.5 3.5 3.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.6 6.6 6.6 6.6 6.6 7.1 7.1 7.1 7.1
Lead/Lag Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max C-Max C-Max C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 19.0 19.0 19.0 19.0 19.0 25.0 25.0 25.0 25.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 76.1 72.5 72.5 62.7 62.7 62.7 13.8 13.8 13.8 13.8
Actuated g/C Ratio 0.76 0.72 0.72 0.63 0.63 0.63 0.14 0.14 0.14 0.14
v/c Ratio 0.32 0.66 0.04 0.31 0.42 0.05 0.25 0.23 0.60 0.43
Control Delay 5.1 13.9 5.4 15.4 9.1 4.1 40.4 32.2 52.7 11.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 5.1 13.9 5.4 15.4 9.1 4.1 40.4 32.2 52.7 11.3
LOS A B A B A A D C D B
Approach Delay 13.0 9.1 35.7 29.1
Approach LOS B A D C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 85
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.66
Intersection Signal Delay: 13.7 Intersection LOS: B
Intersection Capacity Utilization 105.7% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     289: HAKIM PLAZA/DURHAM CENTRE & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 146 1725 48 42 940 45 42 55 112 149
v/c Ratio 0.32 0.66 0.04 0.31 0.42 0.05 0.25 0.23 0.60 0.43
Control Delay 5.1 13.9 5.4 15.4 9.1 4.1 40.4 32.2 52.7 11.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 5.1 13.9 5.4 15.4 9.1 4.1 40.4 32.2 52.7 11.3
Queue Length 50th (m) 4.1 80.3 2.2 4.1 75.8 1.7 7.4 7.5 20.7 1.4
Queue Length 95th (m) m5.9 m81.8 m3.1 8.0 78.0 3.1 16.2 17.3 35.5 16.9
Internal Link Dist (m) 79.7 53.8 149.0 116.7
Turn Bay Length (m) 65.0 30.0 35.0 110.0 15.0 95.0
Base Capacity (vph) 491 2620 1122 134 2243 976 395 549 448 626
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.30 0.66 0.04 0.31 0.42 0.05 0.11 0.10 0.25 0.24

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 134 1587 44 39 865 41 39 9 41 103 7 130
Future Volume (vph) 134 1587 44 39 865 41 39 9 41 103 7 130
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 6.6 6.6 6.6 6.6 6.6 7.1 7.1 7.1 7.1
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.98 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.98 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.88 1.00 0.86
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1823 3614 1548 1821 3579 1557 1814 1646 1797 1618
Flt Permitted 0.26 1.00 1.00 0.11 1.00 1.00 0.63 1.00 0.72 1.00
Satd. Flow (perm) 490 3614 1548 215 3579 1557 1202 1646 1364 1618
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 146 1725 48 42 940 45 42 10 45 112 8 141
RTOR Reduction (vph) 0 0 0 0 0 0 0 10 0 0 122 0
Lane Group Flow (vph) 146 1725 48 42 940 45 42 45 0 112 27 0
Confl. Peds. (#/hr) 14 17 17 14 8 18 18 8
Heavy Vehicles (%) 0% 1% 0% 0% 2% 0% 0% 0% 0% 0% 0% 0%
Turn Type pm+pt NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 5 2 6 8 4
Permitted Phases 2 2 6 6 8 4
Actuated Green, G (s) 72.5 72.5 72.5 62.7 62.7 62.7 13.8 13.8 13.8 13.8
Effective Green, g (s) 72.5 72.5 72.5 62.7 62.7 62.7 13.8 13.8 13.8 13.8
Actuated g/C Ratio 0.72 0.72 0.72 0.63 0.63 0.63 0.14 0.14 0.14 0.14
Clearance Time (s) 3.0 6.6 6.6 6.6 6.6 6.6 7.1 7.1 7.1 7.1
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 445 2620 1122 134 2244 976 165 227 188 223
v/s Ratio Prot 0.02 c0.48 0.26 0.03 0.02
v/s Ratio Perm 0.22 0.03 0.20 0.03 0.03 c0.08
v/c Ratio 0.33 0.66 0.04 0.31 0.42 0.05 0.25 0.20 0.60 0.12
Uniform Delay, d1 4.9 7.2 3.9 8.7 9.4 7.2 38.5 38.2 40.5 37.8
Progression Factor 1.16 1.64 1.09 0.75 0.82 0.45 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.5 0.0 5.6 0.5 0.1 0.8 0.4 5.0 0.2
Delay (s) 5.8 12.4 4.3 12.1 8.3 3.3 39.3 38.6 45.5 38.0
Level of Service A B A B A A D D D D
Approach Delay (s) 11.7 8.2 38.9 41.2
Approach LOS B A D D

Intersection Summary
HCM 2000 Control Delay 13.8 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.7
Intersection Capacity Utilization 105.7% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 191 1231 317 266 613 104 284 955 702 172 766 116
Future Volume (vph) 191 1231 317 266 613 104 284 955 702 172 766 116
Ideal Flow (vphpl) 1900 2000 1900 2000 1900 1900 1900 1900 2000 1900 1900 1900
Storage Length (m) 130.0 145.0 120.0 65.0 155.0 145.0 95.0 70.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Ped Bike Factor 0.99 0.96 0.96 1.00 0.97 1.00 0.97
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1785 3916 1551 1842 3500 1597 1767 3500 1681 1785 3535 1581
Flt Permitted 0.298 0.109 0.194 0.117
Satd. Flow (perm) 555 3916 1482 211 3500 1533 359 3500 1635 219 3535 1536
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 180 113 205 126
Link Speed (k/h) 60 60 60 60
Link Distance (m) 182.0 168.4 451.2 403.7
Travel Time (s) 10.9 10.1 27.1 24.2
Confl. Peds. (#/hr) 22 25 25 22 18 17 17 18
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 1% 3% 2% 2% 0% 1% 2% 0% 0% 1% 1%
Adj. Flow (vph) 208 1338 345 289 666 113 309 1038 763 187 833 126
Shared Lane Traffic (%)
Lane Group Flow (vph) 208 1338 345 289 666 113 309 1038 763 187 833 126
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 0.95 1.01 0.95 1.01 1.01 1.01 1.01 0.95 1.01 1.01 1.01
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Minimum Split (s) 8.0 29.2 29.2 8.0 29.2 29.2 8.0 38.7 38.7 8.0 38.7 38.7
Total Split (s) 11.0 40.0 40.0 12.0 41.0 41.0 9.0 39.0 39.0 9.0 39.0 39.0
Total Split (%) 11.0% 40.0% 40.0% 12.0% 41.0% 41.0% 9.0% 39.0% 39.0% 9.0% 39.0% 39.0%
Maximum Green (s) 8.0 33.8 33.8 9.0 34.8 34.8 6.0 32.3 32.3 6.0 32.3 32.3
Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.2 4.2
All-Red Time (s) 0.0 2.0 2.0 0.0 2.0 2.0 0.0 2.5 2.5 0.0 2.5 2.5
Lost Time Adjust (s) 0.0 0.0 0.0 -3.0 0.0 0.0 -3.0 0.0 0.0 -2.0 0.0 0.0
Total Lost Time (s) 3.0 6.2 6.2 0.0 6.2 6.2 0.0 6.7 6.7 1.0 6.7 6.7
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 16.0 16.0 16.0 16.0 25.0 25.0 25.0 25.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 45.0 33.8 33.8 52.0 34.8 34.8 48.0 32.3 32.3 46.0 32.3 32.3
Actuated g/C Ratio 0.45 0.34 0.34 0.52 0.35 0.35 0.48 0.32 0.32 0.46 0.32 0.32
v/c Ratio 0.60 1.01 0.56 0.95 0.55 0.19 1.03 0.92 1.15 0.83 0.73 0.22
Control Delay 20.6 59.3 15.3 76.0 21.7 2.6 83.3 46.5 107.3 48.0 34.5 5.5
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 20.6 59.3 15.3 76.0 21.7 2.6 83.3 46.5 107.3 48.0 34.5 5.5
LOS C E B E C A F D F D C A
Approach Delay 47.0 34.4 73.9 33.5
Approach LOS D C E C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 105
Control Type: Pretimed
Maximum v/c Ratio: 1.15
Intersection Signal Delay: 51.5 Intersection LOS: D
Intersection Capacity Utilization 106.1% ICU Level of Service G
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     299: RR 41 (SALEM RD) & HIGHWAY 2
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 208 1338 345 289 666 113 309 1038 763 187 833 126
v/c Ratio 0.60 1.01 0.56 0.95 0.55 0.19 1.03 0.92 1.15 0.83 0.73 0.22
Control Delay 20.6 59.3 15.3 76.0 21.7 2.6 83.3 46.5 107.3 48.0 34.5 5.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 20.6 59.3 15.3 76.0 21.7 2.6 83.3 46.5 107.3 48.0 34.5 5.5
Queue Length 50th (m) 24.5 ~136.3 22.9 43.6 33.6 0.2 ~38.7 101.2 ~145.7 20.8 74.7 0.0
Queue Length 95th (m) 33.4 #178.5 55.5 #90.9 44.4 4.9 #89.3 #139.7 #215.7 #54.8 96.4 12.0
Internal Link Dist (m) 158.0 144.4 427.2 379.7
Turn Bay Length (m) 130.0 145.0 120.0 65.0 155.0 145.0 95.0 70.0
Base Capacity (vph) 348 1323 620 305 1218 607 299 1130 666 226 1141 581
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.60 1.01 0.56 0.95 0.55 0.19 1.03 0.92 1.15 0.83 0.73 0.22

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 191 1231 317 266 613 104 284 955 702 172 766 116
Future Volume (vph) 191 1231 317 266 613 104 284 955 702 172 766 116
Ideal Flow (vphpl) 1900 2000 1900 2000 1900 1900 1900 1900 2000 1900 1900 1900
Total Lost time (s) 3.0 6.2 6.2 0.0 6.2 6.2 0.0 6.7 6.7 1.0 6.7 6.7
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 0.96 1.00 1.00 0.96 1.00 1.00 0.97 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1781 3916 1482 1842 3500 1533 1766 3500 1635 1785 3535 1536
Flt Permitted 0.30 1.00 1.00 0.11 1.00 1.00 0.19 1.00 1.00 0.12 1.00 1.00
Satd. Flow (perm) 558 3916 1482 211 3500 1533 360 3500 1635 219 3535 1536
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 208 1338 345 289 666 113 309 1038 763 187 833 126
RTOR Reduction (vph) 0 0 119 0 0 74 0 0 139 0 0 85
Lane Group Flow (vph) 208 1338 226 289 666 39 309 1038 624 187 833 41
Confl. Peds. (#/hr) 22 25 25 22 18 17 17 18
Heavy Vehicles (%) 0% 1% 3% 2% 2% 0% 1% 2% 0% 0% 1% 1%
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Actuated Green, G (s) 41.8 33.8 33.8 43.8 34.8 34.8 38.3 32.3 32.3 38.3 32.3 32.3
Effective Green, g (s) 41.8 33.8 33.8 48.8 34.8 34.8 44.3 32.3 32.3 42.3 32.3 32.3
Actuated g/C Ratio 0.42 0.34 0.34 0.49 0.35 0.35 0.44 0.32 0.32 0.42 0.32 0.32
Clearance Time (s) 3.0 6.2 6.2 3.0 6.2 6.2 3.0 6.7 6.7 3.0 6.7 6.7
Lane Grp Cap (vph) 331 1323 500 298 1218 533 286 1130 528 217 1141 496
v/s Ratio Prot 0.05 c0.34 c0.12 0.19 c0.10 0.30 0.07 0.24
v/s Ratio Perm 0.21 0.15 0.36 0.03 0.38 c0.38 0.29 0.03
v/c Ratio 0.63 1.01 0.45 0.97 0.55 0.07 1.08 0.92 1.18 0.86 0.73 0.08
Uniform Delay, d1 19.7 33.1 25.9 27.9 26.3 21.8 23.4 32.6 33.9 22.2 30.0 23.5
Progression Factor 0.90 1.00 0.97 1.70 0.75 0.42 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.3 25.4 2.4 43.8 1.7 0.3 76.3 13.2 100.1 33.6 4.1 0.3
Delay (s) 25.1 58.7 27.5 91.1 21.5 9.4 99.7 45.8 134.0 55.8 34.1 23.9
Level of Service C E C F C A F D F E C C
Approach Delay (s) 49.3 39.1 85.6 36.5
Approach LOS D D F D

Intersection Summary
HCM 2000 Control Delay 57.5 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.07
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.9
Intersection Capacity Utilization 106.1% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 125 1530 935 238 200 66
Future Volume (vph) 125 1530 935 238 200 66
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 95.0 108.0 15.0 0.0
Storage Lanes 1 0 1 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 1.00 0.95 0.91 0.91 1.00 1.00
Ped Bike Factor 1.00 0.99 0.98
Frt 0.970 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1807 3614 4966 0 1789 1601
Flt Permitted 0.170 0.950
Satd. Flow (perm) 323 3614 4966 0 1789 1568
Right Turn on Red No Yes
Satd. Flow (RTOR) 72
Link Speed (k/h) 60 60 50
Link Distance (m) 130.7 65.2 101.5
Travel Time (s) 7.8 3.9 7.3
Confl. Peds. (#/hr) 8 8 9
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 1% 2% 0% 2% 2%
Adj. Flow (vph) 136 1663 1016 259 217 72
Shared Lane Traffic (%)
Lane Group Flow (vph) 136 1663 1275 0 217 72
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14
Number of Detectors 1 0 0 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 13.0 13.0
Trailing Detector (m) 15.0 0.0 0.0 -2.0 -2.0
Detector 1 Position(m) 15.0 0.0 0.0 -2.0 -2.0
Detector 1 Size(m) 9.0 1.8 1.8 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA NA Prot Perm
Protected Phases 5 2 6 4
Permitted Phases 2 4
Detector Phase 5 2 6 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 8.0 8.0
Minimum Split (s) 8.0 28.0 28.0 38.0 38.0
Total Split (s) 10.0 60.0 50.0 40.0 40.0
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Lane Group EBL EBT WBT WBR SBL SBR
Total Split (%) 10.0% 60.0% 50.0% 40.0% 40.0%
Maximum Green (s) 7.0 53.4 43.4 33.3 33.3
Yellow Time (s) 3.0 4.5 4.5 3.0 3.0
All-Red Time (s) 0.0 2.1 2.1 3.7 3.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.6 6.6 6.7 6.7
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max None None
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 12.0 12.0 24.0 24.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 72.6 69.0 59.0 17.7 17.7
Actuated g/C Ratio 0.73 0.69 0.59 0.18 0.18
v/c Ratio 0.40 0.67 0.44 0.69 0.21
Control Delay 8.4 11.4 8.9 49.3 9.3
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 8.4 11.4 8.9 49.3 9.3
LOS A B A D A
Approach Delay 11.1 8.9 39.3
Approach LOS B A D

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 98 (98%), Referenced to phase 2:EBTL and 6:WBT, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.69
Intersection Signal Delay: 12.7 Intersection LOS: B
Intersection Capacity Utilization 68.3% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     611: HWY 2 (KINGSTON RD) & BEST BUY ENT
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Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 136 1663 1275 217 72
v/c Ratio 0.40 0.67 0.44 0.69 0.21
Control Delay 8.4 11.4 8.9 49.3 9.3
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 8.4 11.4 8.9 49.3 9.3
Queue Length 50th (m) 6.7 85.8 28.4 39.8 0.0
Queue Length 95th (m) 15.2 133.3 45.8 59.0 10.5
Internal Link Dist (m) 106.7 41.2 77.5
Turn Bay Length (m) 95.0 15.0
Base Capacity (vph) 347 2493 2929 595 570
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.39 0.67 0.44 0.36 0.13

Intersection Summary



HCM Signalized Intersection Capacity Analysis PM Peak Hour
611: HWY 2 (KINGSTON RD) & BEST BUY ENT Pickering Ajax - Existing PM

Synchro 9 12-18-2020
IBI Group Page 40

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 125 1530 935 238 200 66
Future Volume (vph) 125 1530 935 238 200 66
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 6.6 6.6 6.7 6.7
Lane Util. Factor 1.00 0.95 0.91 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.99 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.97 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1806 3614 4964 1789 1568
Flt Permitted 0.17 1.00 1.00 0.95 1.00
Satd. Flow (perm) 323 3614 4964 1789 1568
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 136 1663 1016 259 217 72
RTOR Reduction (vph) 0 0 0 0 0 59
Lane Group Flow (vph) 136 1663 1275 0 217 13
Confl. Peds. (#/hr) 8 8 9
Heavy Vehicles (%) 1% 1% 2% 0% 2% 2%
Turn Type pm+pt NA NA Prot Perm
Protected Phases 5 2 6 4
Permitted Phases 2 4
Actuated Green, G (s) 69.0 69.0 59.0 17.7 17.7
Effective Green, g (s) 69.0 69.0 59.0 17.7 17.7
Actuated g/C Ratio 0.69 0.69 0.59 0.18 0.18
Clearance Time (s) 3.0 6.6 6.6 6.7 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 326 2493 2928 316 277
v/s Ratio Prot 0.03 c0.46 0.26 c0.12
v/s Ratio Perm 0.26 0.01
v/c Ratio 0.42 0.67 0.44 0.69 0.05
Uniform Delay, d1 6.1 8.9 11.3 38.6 34.1
Progression Factor 1.00 1.00 0.69 1.00 1.00
Incremental Delay, d2 0.9 1.4 0.4 6.1 0.1
Delay (s) 7.0 10.3 8.2 44.6 34.2
Level of Service A B A D C
Approach Delay (s) 10.1 8.2 42.0
Approach LOS B A D

Intersection Summary
HCM 2000 Control Delay 12.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.3
Intersection Capacity Utilization 68.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 117 1861 635 39 51 108
Future Volume (vph) 117 1861 635 39 51 108
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 100.0 59.0 80.0 0.0
Storage Lanes 1 1 1 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Ped Bike Factor 0.98
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1807 3614 3579 1633 1825 1633
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1807 3614 3579 1633 1825 1600
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 42 117
Link Speed (k/h) 70 70 50
Link Distance (m) 882.4 325.5 139.1
Travel Time (s) 45.4 16.7 10.0
Confl. Peds. (#/hr) 6
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 1% 2% 0% 0% 0%
Adj. Flow (vph) 127 2023 690 42 55 117
Shared Lane Traffic (%)
Lane Group Flow (vph) 127 2023 690 42 55 117
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14
Number of Detectors 1 0 0 0 2 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 0.0 24.0 14.0
Trailing Detector (m) 15.0 0.0 0.0 0.0 -1.0 -1.0
Detector 1 Position(m) 15.0 0.0 0.0 0.0 -1.0 -1.0
Detector 1 Size(m) 9.0 1.8 1.8 1.8 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 15.0
Detector 2 Size(m) 9.0
Detector 2 Type Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0
Turn Type Prot NA NA Perm Prot Perm
Protected Phases 5 2 6 4
Permitted Phases 6 4
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Lane Group EBL EBT WBT WBR SBL SBR
Detector Phase 5 2 6 6 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 20.0 8.0 8.0
Minimum Split (s) 8.0 30.0 30.0 30.0 27.0 27.0
Total Split (s) 11.0 68.0 57.0 57.0 32.0 32.0
Total Split (%) 11.0% 68.0% 57.0% 57.0% 32.0% 32.0%
Maximum Green (s) 8.0 61.4 50.4 50.4 26.1 26.1
Yellow Time (s) 3.0 4.8 4.8 4.8 3.7 3.7
All-Red Time (s) 0.0 1.8 1.8 1.8 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.6 6.6 6.6 5.9 5.9
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max C-Max None None
Walk Time (s) 17.0 17.0 17.0 16.0 16.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 12.9 78.3 62.5 62.5 9.2 9.2
Actuated g/C Ratio 0.13 0.78 0.62 0.62 0.09 0.09
v/c Ratio 0.55 0.71 0.31 0.04 0.33 0.46
Control Delay 49.4 7.3 9.0 2.6 47.5 14.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 49.4 7.3 9.0 2.6 47.5 14.3
LOS D A A A D B
Approach Delay 9.8 8.6 24.9
Approach LOS A A C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 30 (30%), Referenced to phase 2:EBT and 6:WBT, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.71
Intersection Signal Delay: 10.4 Intersection LOS: B
Intersection Capacity Utilization 70.5% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     627: HWY 2 (KINGSTON RD) & ALEXANDER'S CROSSING
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Group Flow (vph) 127 2023 690 42 55 117
v/c Ratio 0.55 0.71 0.31 0.04 0.33 0.46
Control Delay 49.4 7.3 9.0 2.6 47.5 14.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 49.4 7.3 9.0 2.6 47.5 14.3
Queue Length 50th (m) 23.3 76.7 28.9 0.0 10.3 0.0
Queue Length 95th (m) 39.9 115.8 36.5 3.2 21.4 15.6
Internal Link Dist (m) 858.4 301.5 115.1
Turn Bay Length (m) 100.0 59.0 80.0
Base Capacity (vph) 232 2831 2235 1035 476 504
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.55 0.71 0.31 0.04 0.12 0.23

Intersection Summary
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 117 1861 635 39 51 108
Future Volume (vph) 117 1861 635 39 51 108
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 6.6 6.6 6.6 5.9 5.9
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1807 3614 3579 1633 1825 1600
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1807 3614 3579 1633 1825 1600
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 127 2023 690 42 55 117
RTOR Reduction (vph) 0 0 0 16 0 106
Lane Group Flow (vph) 127 2023 690 26 55 11
Confl. Peds. (#/hr) 6
Heavy Vehicles (%) 1% 1% 2% 0% 0% 0%
Turn Type Prot NA NA Perm Prot Perm
Protected Phases 5 2 6 4
Permitted Phases 6 4
Actuated Green, G (s) 12.9 78.3 62.4 62.4 9.2 9.2
Effective Green, g (s) 12.9 78.3 62.4 62.4 9.2 9.2
Actuated g/C Ratio 0.13 0.78 0.62 0.62 0.09 0.09
Clearance Time (s) 3.0 6.6 6.6 6.6 5.9 5.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 233 2829 2233 1018 167 147
v/s Ratio Prot 0.07 c0.56 0.19 c0.03
v/s Ratio Perm 0.02 0.01
v/c Ratio 0.55 0.72 0.31 0.03 0.33 0.07
Uniform Delay, d1 40.8 5.4 8.8 7.2 42.5 41.5
Progression Factor 1.00 1.00 0.92 0.86 1.00 1.00
Incremental Delay, d2 2.6 1.6 0.4 0.0 1.2 0.2
Delay (s) 43.4 6.9 8.4 6.2 43.7 41.7
Level of Service D A A A D D
Approach Delay (s) 9.1 8.3 42.3
Approach LOS A A D

Intersection Summary
HCM 2000 Control Delay 10.8 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 15.5
Intersection Capacity Utilization 70.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 278 1676 579 80 227 114
Future Volume (vph) 278 1676 579 80 227 114
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 105.0 60.0 50.0 0.0
Storage Lanes 1 1 1 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Ped Bike Factor 1.00 0.98
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1825 3614 3579 1633 1789 1601
Flt Permitted 0.411 0.950
Satd. Flow (perm) 789 3614 3579 1596 1789 1601
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 87 124
Link Speed (k/h) 70 70 60
Link Distance (m) 325.5 822.7 743.7
Travel Time (s) 16.7 42.3 44.6
Confl. Peds. (#/hr) 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 1% 2% 0% 2% 2%
Adj. Flow (vph) 302 1822 629 87 247 124
Shared Lane Traffic (%)
Lane Group Flow (vph) 302 1822 629 87 247 124
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14
Number of Detectors 1 0 0 0 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 0.0 15.0 15.0
Trailing Detector (m) 15.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 1.8 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA NA Perm Prot Perm
Protected Phases 2 6 4
Permitted Phases 2 6 4
Detector Phase 2 2 6 6 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 20.0 8.0 8.0
Minimum Split (s) 29.0 29.0 29.0 29.0 27.0 27.0
Total Split (s) 70.0 70.0 70.0 70.0 30.0 30.0
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Lane Group EBL EBT WBT WBR SBL SBR
Total Split (%) 70.0% 70.0% 70.0% 70.0% 30.0% 30.0%
Maximum Green (s) 63.2 63.2 63.2 63.2 23.7 23.7
Yellow Time (s) 5.0 5.0 5.0 5.0 4.2 4.2
All-Red Time (s) 1.8 1.8 1.8 1.8 2.1 2.1
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.8 6.8 6.8 6.8 6.3 6.3
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None
Walk Time (s) 16.0 16.0 16.0 16.0 15.0 15.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 68.3 68.3 68.3 68.3 18.6 18.6
Actuated g/C Ratio 0.68 0.68 0.68 0.68 0.19 0.19
v/c Ratio 0.56 0.74 0.26 0.08 0.74 0.31
Control Delay 10.8 11.0 6.9 1.7 51.8 8.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 10.8 11.0 6.9 1.7 51.8 8.1
LOS B B A A D A
Approach Delay 11.0 6.3 37.2
Approach LOS B A D

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 38 (38%), Referenced to phase 2:EBTL and 6:WBT, Start of Green
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.74
Intersection Signal Delay: 12.9 Intersection LOS: B
Intersection Capacity Utilization 69.8% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     629: HWY 2 (KINGSTON RD) & AUDLEY RD
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Group Flow (vph) 302 1822 629 87 247 124
v/c Ratio 0.56 0.74 0.26 0.08 0.74 0.31
Control Delay 10.8 11.0 6.9 1.7 51.8 8.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 10.8 11.0 6.9 1.7 51.8 8.1
Queue Length 50th (m) 32.6 127.3 22.1 0.0 45.4 0.0
Queue Length 95th (m) m68.3 179.9 34.6 5.0 67.4 13.7
Internal Link Dist (m) 301.5 798.7 719.7
Turn Bay Length (m) 105.0 60.0 50.0
Base Capacity (vph) 538 2467 2443 1117 423 474
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.56 0.74 0.26 0.08 0.58 0.26

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 278 1676 579 80 227 114
Future Volume (vph) 278 1676 579 80 227 114
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.8 6.8 6.8 6.8 6.3 6.3
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.98 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1823 3614 3579 1596 1789 1601
Flt Permitted 0.41 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 789 3614 3579 1596 1789 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 302 1822 629 87 247 124
RTOR Reduction (vph) 0 0 0 28 0 101
Lane Group Flow (vph) 302 1822 629 59 247 23
Confl. Peds. (#/hr) 1 1
Heavy Vehicles (%) 0% 1% 2% 0% 2% 2%
Turn Type Perm NA NA Perm Prot Perm
Protected Phases 2 6 4
Permitted Phases 2 6 4
Actuated Green, G (s) 68.3 68.3 68.3 68.3 18.6 18.6
Effective Green, g (s) 68.3 68.3 68.3 68.3 18.6 18.6
Actuated g/C Ratio 0.68 0.68 0.68 0.68 0.19 0.19
Clearance Time (s) 6.8 6.8 6.8 6.8 6.3 6.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 538 2468 2444 1090 332 297
v/s Ratio Prot c0.50 0.18 c0.14
v/s Ratio Perm 0.38 0.04 0.01
v/c Ratio 0.56 0.74 0.26 0.05 0.74 0.08
Uniform Delay, d1 8.1 10.1 6.1 5.2 38.5 33.6
Progression Factor 0.77 0.84 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.0 1.5 0.3 0.1 8.7 0.1
Delay (s) 9.3 10.0 6.4 5.3 47.2 33.7
Level of Service A B A A D C
Approach Delay (s) 9.9 6.2 42.7
Approach LOS A A D

Intersection Summary
HCM 2000 Control Delay 12.9 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 13.1
Intersection Capacity Utilization 69.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 183 1415 131 51 562 162 95 72 40 190 100 106
Future Volume (vph) 183 1415 131 51 562 162 95 72 40 190 100 106
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 74.7 0.0 17.7 0.0 48.3 0.0 22.6 31.0
Storage Lanes 1 0 1 0 1 0 1 1
Taper Length (m) 52.7 27.2 35.3 27.7
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.98 1.00 1.00 0.98 0.98 0.99 1.00 0.96
Frt 0.987 0.966 0.947 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1653 3133 0 1513 3102 0 1608 1532 0 1608 1648 1479
Flt Permitted 0.277 0.103 0.687 0.679
Satd. Flow (perm) 473 3133 0 164 3102 0 1136 1532 0 1145 1648 1423
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 21 58 30 115
Link Speed (k/h) 50 50 50 50
Link Distance (m) 212.7 275.0 217.8 231.7
Travel Time (s) 15.3 19.8 15.7 16.7
Confl. Peds. (#/hr) 37 6 6 37 21 3 3 21
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 8% 12% 14% 18% 9% 8% 11% 13% 20% 11% 14% 8%
Adj. Flow (vph) 199 1538 142 55 611 176 103 78 43 207 109 115
Shared Lane Traffic (%)
Lane Group Flow (vph) 199 1680 0 55 787 0 103 121 0 207 109 115
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 0 0 0 1 1 1 1 0
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 0.0 15.0 15.0 9.0 15.0 0.0
Trailing Detector (m) 15.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 0.0 0.0 0.0 15.0 15.0 9.0 15.0 0.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA Perm NA Perm NA Perm NA Perm
Protected Phases 5 2 6 8 4
Permitted Phases 2 6 8 4 4
Detector Phase 5 8 8 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 9.0 29.0 29.0 29.0 26.0 26.0 26.0 26.0 26.0
Total Split (s) 12.8 52.8 40.0 40.0 27.2 27.2 27.2 27.2 27.2
Total Split (%) 16.0% 66.0% 50.0% 50.0% 34.0% 34.0% 34.0% 34.0% 34.0%



Lanes, Volumes, Timings PM Peak Hour
93: JEFFREY ST/MCQUAY ST & DUNDAS ST Whitby Oshawa - 2019 Existing PM

Synchro 9 12-18-2020
IBI Group Page 2

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 9.8 46.6 33.8 33.8 21.3 21.3 21.3 21.3 21.3
Yellow Time (s) 3.0 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 0.0 2.5 2.5 2.5 2.2 2.2 2.2 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.2 6.2 6.2 5.9 5.9 5.9 5.9 5.9
Lead/Lag Lead Lag Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max C-Max None None None None None
Walk Time (s) 14.0 14.0 14.0 13.0 13.0 14.0 14.0 14.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 53.0 49.8 38.8 38.8 18.1 18.1 18.1 18.1 18.1
Actuated g/C Ratio 0.66 0.62 0.48 0.48 0.23 0.23 0.23 0.23 0.23
v/c Ratio 0.46 0.86 0.70 0.51 0.40 0.33 0.80 0.29 0.28
Control Delay 4.1 12.0 70.6 15.1 30.1 20.8 51.8 26.6 6.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 4.1 12.0 70.6 15.1 30.1 20.8 51.8 26.6 6.9
LOS A B E B C C D C A
Approach Delay 11.2 18.7 25.1 33.4
Approach LOS B B C C

Intersection Summary
Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 61.6 (77%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.86
Intersection Signal Delay: 16.8 Intersection LOS: B
Intersection Capacity Utilization 92.4% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     93: JEFFREY ST/MCQUAY ST & DUNDAS ST
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 199 1680 55 787 103 121 207 109 115
v/c Ratio 0.46 0.86 0.70 0.51 0.40 0.33 0.80 0.29 0.28
Control Delay 4.1 12.0 70.6 15.1 30.1 20.8 51.8 26.6 6.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 4.1 12.0 70.6 15.1 30.1 20.8 51.8 26.6 6.9
Queue Length 50th (m) 3.5 97.0 5.6 32.0 11.9 10.2 26.6 12.3 0.0
Queue Length 95th (m) m3.8 #153.1 #25.0 37.3 24.0 22.0 #52.2 23.6 10.4
Internal Link Dist (m) 188.7 251.0 193.8 207.7
Turn Bay Length (m) 74.7 17.7 48.3 22.6 31.0
Base Capacity (vph) 457 1957 79 1532 302 429 304 438 411
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.44 0.86 0.70 0.51 0.34 0.28 0.68 0.25 0.28

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 183 1415 131 51 562 162 95 72 40 190 100 106
Future Volume (vph) 183 1415 131 51 562 162 95 72 40 190 100 106
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 6.2 6.2 6.2 5.9 5.9 5.9 5.9 5.9
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.98 1.00 0.99 1.00 1.00 0.96
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.97 1.00 0.95 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1645 3134 1511 3103 1571 1531 1603 1648 1423
Flt Permitted 0.28 1.00 0.10 1.00 0.69 1.00 0.68 1.00 1.00
Satd. Flow (perm) 479 3134 164 3103 1136 1531 1146 1648 1423
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 199 1538 142 55 611 176 103 78 43 207 109 115
RTOR Reduction (vph) 0 8 0 0 30 0 0 23 0 0 0 89
Lane Group Flow (vph) 199 1672 0 55 757 0 103 98 0 207 109 26
Confl. Peds. (#/hr) 37 6 6 37 21 3 3 21
Heavy Vehicles (%) 8% 12% 14% 18% 9% 8% 11% 13% 20% 11% 14% 8%
Turn Type pm+pt NA Perm NA Perm NA Perm NA Perm
Protected Phases 5 2 6 8 4
Permitted Phases 2 6 8 4 4
Actuated Green, G (s) 49.8 49.8 38.8 38.8 18.1 18.1 18.1 18.1 18.1
Effective Green, g (s) 49.8 49.8 38.8 38.8 18.1 18.1 18.1 18.1 18.1
Actuated g/C Ratio 0.62 0.62 0.48 0.48 0.23 0.23 0.23 0.23 0.23
Clearance Time (s) 3.0 6.2 6.2 6.2 5.9 5.9 5.9 5.9 5.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 414 1950 79 1504 257 346 259 372 321
v/s Ratio Prot 0.05 c0.53 0.24 0.06 0.07
v/s Ratio Perm 0.25 0.34 0.09 c0.18 0.02
v/c Ratio 0.48 0.86 0.70 0.50 0.40 0.28 0.80 0.29 0.08
Uniform Delay, d1 7.3 12.2 16.0 14.0 26.3 25.6 29.2 25.6 24.4
Progression Factor 0.29 0.56 1.15 0.97 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 3.5 39.7 1.2 1.0 0.5 15.7 0.4 0.1
Delay (s) 2.7 10.4 58.1 14.7 27.4 26.0 44.9 26.1 24.5
Level of Service A B E B C C D C C
Approach Delay (s) 9.6 17.6 26.6 34.7
Approach LOS A B C C

Intersection Summary
HCM 2000 Control Delay 15.9 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 15.1
Intersection Capacity Utilization 92.4% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 158 1337 143 17 628 87 106 161 13 63 133 77
Future Volume (vph) 158 1337 143 17 628 87 106 161 13 63 133 77
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 44.5 0.0 49.7 157.1 23.4 14.6 35.0 0.0
Storage Lanes 1 0 1 1 1 1 1 0
Taper Length (m) 31.3 29.4 40.9 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.99 0.97 1.00 0.98 1.00 0.99
Frt 0.986 0.850 0.850 0.945
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1560 3123 0 1606 3150 1409 1606 1691 1437 1575 1582 0
Flt Permitted 0.367 0.093 0.572 0.647
Satd. Flow (perm) 599 3123 0 157 3150 1361 964 1691 1414 1069 1582 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 22 95 48 37
Link Speed (k/h) 50 50 50 50
Link Distance (m) 281.1 304.8 357.8 497.0
Travel Time (s) 20.2 21.9 25.8 35.8
Confl. Peds. (#/hr) 7 17 17 7 5 4 4 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 3% 1% 0% 0% 2% 2% 0% 0% 0% 2% 0% 1%
Adj. Flow (vph) 172 1453 155 18 683 95 115 175 14 68 145 84
Shared Lane Traffic (%)
Lane Group Flow (vph) 172 1608 0 18 683 95 115 175 14 68 229 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes Yes
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA Perm NA Perm Perm NA Perm Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 6 8 8 4
Minimum Split (s) 29.0 29.0 29.0 29.0 29.0 30.0 30.0 30.0 30.0 30.0
Total Split (s) 49.6 49.6 49.6 49.6 49.6 30.4 30.4 30.4 30.4 30.4
Total Split (%) 62.0% 62.0% 62.0% 62.0% 62.0% 38.0% 38.0% 38.0% 38.0% 38.0%
Maximum Green (s) 43.1 43.1 43.1 43.1 43.1 23.9 23.9 23.9 23.9 23.9
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 14.0 14.0 14.0 14.0 14.0 17.0 17.0 17.0 17.0 17.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 43.1 43.1 43.1 43.1 43.1 23.9 23.9 23.9 23.9 23.9
Actuated g/C Ratio 0.54 0.54 0.54 0.54 0.54 0.30 0.30 0.30 0.30 0.30
v/c Ratio 0.53 0.95 0.21 0.40 0.12 0.40 0.35 0.03 0.21 0.46
Control Delay 11.6 23.2 21.6 16.1 7.1 27.5 24.4 0.2 23.3 22.5
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 11.6 23.2 21.6 16.1 7.1 27.5 24.4 0.2 23.3 22.5
LOS B C C B A C C A C C
Approach Delay 22.1 15.1 24.4 22.7
Approach LOS C B C C

Intersection Summary
Area Type: CBD
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 28 (35%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 80
Control Type: Pretimed
Maximum v/c Ratio: 0.95
Intersection Signal Delay: 20.6 Intersection LOS: C
Intersection Capacity Utilization 109.6% ICU Level of Service H
Analysis Period (min) 15

Splits and Phases:     94: COCHRANE ST/RR 43 (COCHRANE ST) & DUNDAS ST
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Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 172 1608 18 683 95 115 175 14 68 229
v/c Ratio 0.53 0.95 0.21 0.40 0.12 0.40 0.35 0.03 0.21 0.46
Control Delay 11.6 23.2 21.6 16.1 7.1 27.5 24.4 0.2 23.3 22.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 11.6 23.2 21.6 16.1 7.1 27.5 24.4 0.2 23.3 22.5
Queue Length 50th (m) 4.6 65.4 2.1 41.6 5.4 12.7 19.0 0.0 7.1 21.4
Queue Length 95th (m) 14.4 #151.9 m5.6 56.9 m15.7 26.2 34.0 0.2 16.1 39.5
Internal Link Dist (m) 257.1 280.8 333.8 473.0
Turn Bay Length (m) 44.5 49.7 157.1 23.4 14.6 35.0
Base Capacity (vph) 322 1692 84 1697 777 287 505 456 319 498
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.53 0.95 0.21 0.40 0.12 0.40 0.35 0.03 0.21 0.46

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 158 1337 143 17 628 87 106 161 13 63 133 77
Future Volume (vph) 158 1337 143 17 628 87 106 161 13 63 133 77
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.97 1.00 1.00 0.98 1.00 0.99
Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.94
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1551 3121 1606 3150 1361 1600 1691 1414 1570 1582
Flt Permitted 0.37 1.00 0.09 1.00 1.00 0.57 1.00 1.00 0.65 1.00
Satd. Flow (perm) 600 3121 157 3150 1361 964 1691 1414 1069 1582
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 172 1453 155 18 683 95 115 175 14 68 145 84
RTOR Reduction (vph) 0 10 0 0 0 44 0 0 10 0 26 0
Lane Group Flow (vph) 172 1598 0 18 683 51 115 175 4 68 203 0
Confl. Peds. (#/hr) 7 17 17 7 5 4 4 5
Heavy Vehicles (%) 3% 1% 0% 0% 2% 2% 0% 0% 0% 2% 0% 1%
Turn Type Perm NA Perm NA Perm Perm NA Perm Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 6 8 8 4
Actuated Green, G (s) 43.1 43.1 43.1 43.1 43.1 23.9 23.9 23.9 23.9 23.9
Effective Green, g (s) 43.1 43.1 43.1 43.1 43.1 23.9 23.9 23.9 23.9 23.9
Actuated g/C Ratio 0.54 0.54 0.54 0.54 0.54 0.30 0.30 0.30 0.30 0.30
Clearance Time (s) 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5
Lane Grp Cap (vph) 323 1681 84 1697 733 287 505 422 319 472
v/s Ratio Prot c0.51 0.22 0.10 c0.13
v/s Ratio Perm 0.29 0.11 0.04 0.12 0.00 0.06
v/c Ratio 0.53 0.95 0.21 0.40 0.07 0.40 0.35 0.01 0.21 0.43
Uniform Delay, d1 11.9 17.4 9.6 10.9 8.8 22.3 21.9 19.7 21.0 22.6
Progression Factor 0.46 0.57 1.40 1.39 3.07 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.4 11.7 5.3 0.7 0.2 4.1 1.9 0.0 1.5 2.8
Delay (s) 10.9 21.6 18.8 15.8 27.3 26.5 23.8 19.8 22.5 25.4
Level of Service B C B B C C C B C C
Approach Delay (s) 20.6 17.2 24.6 24.8
Approach LOS C B C C

Intersection Summary
HCM 2000 Control Delay 20.5 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 109.6% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 119 1700 42 49 655 10 24 7 54 26 16 39
Future Volume (vph) 119 1700 42 49 655 10 24 7 54 26 16 39
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 41.1 0.0 47.6 0.0 17.0 0.0 18.6 0.0
Storage Lanes 1 0 1 0 1 1 1 0
Taper Length (m) 46.4 52.7 27.1 21.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 1.00 1.00 0.97 0.90 0.91 0.97
Frt 0.996 0.998 0.850 0.893
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1608 3202 0 1594 3300 0 1526 1648 1465 1552 1536 0
Flt Permitted 0.377 0.081 0.719 0.752
Satd. Flow (perm) 630 3202 0 136 3300 0 1118 1648 1318 1119 1536 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 5 3 45 42
Link Speed (k/h) 50 50 50 50
Link Distance (m) 277.9 212.7 115.0 89.8
Travel Time (s) 20.0 15.3 8.3 6.5
Confl. Peds. (#/hr) 21 29 29 21 30 79 79 30
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 11% 11% 5% 12% 8% 0% 17% 14% 9% 15% 0% 8%
Adj. Flow (vph) 129 1848 46 53 712 11 26 8 59 28 17 42
Shared Lane Traffic (%)
Lane Group Flow (vph) 129 1894 0 53 723 0 26 8 59 28 59 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 0 1 0 1 1 0 1 1
Detector Template 
Leading Detector (m) 19.5 0.0 19.5 0.0 9.0 15.0 0.0 9.0 15.0
Trailing Detector (m) 15.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 4.5 0.0 4.5 0.0 9.0 15.0 0.0 9.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA Perm NA Perm Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 8 4
Detector Phase 2 6 8 8 4 4
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 31.0 31.0 31.0 31.0 29.0 29.0 29.0 27.3 27.3
Total Split (s) 49.6 49.6 49.6 49.6 30.4 30.4 30.4 30.4 30.4
Total Split (%) 62.0% 62.0% 62.0% 62.0% 38.0% 38.0% 38.0% 38.0% 38.0%
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 43.3 43.3 43.3 43.3 24.1 24.1 24.1 24.1 24.1
Yellow Time (s) 4.0 4.0 4.0 4.0 3.3 3.3 3.3 3.3 3.3
All-Red Time (s) 2.3 2.3 2.3 2.3 3.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None None None None
Walk Time (s) 17.0 17.0 17.0 17.0 16.0 16.0 16.0 16.0 16.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 62.9 62.9 62.9 62.9 8.7 8.7 7.1 8.7 8.7
Actuated g/C Ratio 0.79 0.79 0.79 0.79 0.11 0.11 0.09 0.11 0.11
v/c Ratio 0.26 0.75 0.50 0.28 0.22 0.04 0.38 0.23 0.29
Control Delay 5.2 8.9 34.3 5.3 36.7 31.9 21.2 37.2 18.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 5.2 8.9 34.3 5.3 36.7 31.9 21.2 37.2 18.9
LOS A A C A D C C D B
Approach Delay 8.7 7.3 26.5 24.8
Approach LOS A A C C

Intersection Summary
Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 39.2 (49%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.75
Intersection Signal Delay: 9.4 Intersection LOS: A
Intersection Capacity Utilization 87.7% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     420: WHITE OAKS CT & DUNDAS ST
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Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 129 1894 53 723 26 8 59 28 59
v/c Ratio 0.26 0.75 0.50 0.28 0.22 0.04 0.38 0.23 0.29
Control Delay 5.2 8.9 34.3 5.3 36.7 31.9 21.2 37.2 18.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 5.2 8.9 34.3 5.3 36.7 31.9 21.2 37.2 18.9
Queue Length 50th (m) 4.6 69.2 2.1 8.2 3.4 1.0 1.8 3.7 2.2
Queue Length 95th (m) 12.0 113.0 m#15.2 44.1 9.8 4.4 11.2 10.2 11.5
Internal Link Dist (m) 253.9 188.7 91.0 65.8
Turn Bay Length (m) 41.1 47.6 17.0 18.6
Base Capacity (vph) 495 2516 106 2593 336 496 157 337 492
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.26 0.75 0.50 0.28 0.08 0.02 0.38 0.08 0.12

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 119 1700 42 49 655 10 24 7 54 26 16 39
Future Volume (vph) 119 1700 42 49 655 10 24 7 54 26 16 39
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.90 1.00 0.97
Flpb, ped/bikes 0.99 1.00 1.00 1.00 0.97 1.00 1.00 0.91 1.00
Frt 1.00 1.00 1.00 1.00 1.00 1.00 0.85 1.00 0.89
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1586 3203 1590 3299 1477 1648 1318 1414 1536
Flt Permitted 0.38 1.00 0.08 1.00 0.72 1.00 1.00 0.75 1.00
Satd. Flow (perm) 629 3203 136 3299 1117 1648 1318 1120 1536
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 129 1848 46 53 712 11 26 8 59 28 17 42
RTOR Reduction (vph) 0 1 0 0 1 0 0 0 41 0 38 0
Lane Group Flow (vph) 129 1893 0 53 722 0 26 8 18 28 21 0
Confl. Peds. (#/hr) 21 29 29 21 30 79 79 30
Heavy Vehicles (%) 11% 11% 5% 12% 8% 0% 17% 14% 9% 15% 0% 8%
Turn Type Perm NA Perm NA Perm NA Perm Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 8 4
Actuated Green, G (s) 60.3 60.3 60.3 60.3 7.1 7.1 7.1 7.1 7.1
Effective Green, g (s) 60.3 60.3 60.3 60.3 7.1 7.1 7.1 7.1 7.1
Actuated g/C Ratio 0.75 0.75 0.75 0.75 0.09 0.09 0.09 0.09 0.09
Clearance Time (s) 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 474 2414 102 2486 99 146 116 99 136
v/s Ratio Prot c0.59 0.22 0.00 0.01
v/s Ratio Perm 0.21 0.39 0.02 0.01 c0.03
v/c Ratio 0.27 0.78 0.52 0.29 0.26 0.05 0.16 0.28 0.15
Uniform Delay, d1 3.1 5.9 4.0 3.1 34.0 33.4 33.7 34.1 33.7
Progression Factor 1.00 1.00 2.20 1.53 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.4 2.6 16.1 0.3 1.4 0.2 0.6 1.6 0.5
Delay (s) 4.5 8.6 24.8 5.0 35.4 33.5 34.3 35.6 34.2
Level of Service A A C A D C C D C
Approach Delay (s) 8.3 6.4 34.6 34.7
Approach LOS A A C C

Intersection Summary
HCM 2000 Control Delay 9.4 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.6
Intersection Capacity Utilization 87.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 1645 0 0 811 0 0 0 0 0 0 0
Future Volume (vph) 0 1645 0 0 811 0 0 0 0 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt
Flt Protected
Satd. Flow (prot) 0 3500 0 0 3500 0 0 0 0 0 0 0
Flt Permitted
Satd. Flow (perm) 0 3500 0 0 3500 0 0 0 0 0 0 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR)
Link Speed (k/h) 50 50 50 50
Link Distance (m) 260.0 281.1 73.8 91.9
Travel Time (s) 18.7 20.2 5.3 6.6
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1788 0 0 882 0 0 0 0 0 0 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 1788 0 0 882 0 0 0 0 0 0 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 0.0 0.0
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 9.0 4.8 4.8
Two way Left Turn Lane Yes Yes
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 0 0
Detector Template 
Leading Detector (m) 0.0 0.0
Trailing Detector (m) 0.0 0.0
Turn Type NA NA
Protected Phases 2 2
Permitted Phases
Detector Phase
Switch Phase
Minimum Initial (s) 15.0 15.0
Minimum Split (s) 23.0 23.0
Total Split (s) 56.8 56.8
Total Split (%) 71.0% 71.0%
Maximum Green (s) 50.9 50.9
Yellow Time (s) 4.0 4.0
All-Red Time (s) 1.9 1.9
Lost Time Adjust (s) 0.0 0.0
Total Lost Time (s) 5.9 5.9
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0
Recall Mode C-Max C-Max
Walk Time (s) 5.0 5.0
Flash Dont Walk (s) 5.0 5.0
Pedestrian Calls (#/hr) 0 0
Act Effct Green (s) 80.0 80.0
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Lane Group Ø4
Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphpl)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (k/h)
Link Distance (m)
Travel Time (s)
Peak Hour Factor
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(m)
Link Offset(m)
Crosswalk Width(m)
Two way Left Turn Lane
Headway Factor
Turning Speed (k/h)
Number of Detectors 
Detector Template 
Leading Detector (m)
Trailing Detector (m)
Turn Type
Protected Phases 4
Permitted Phases
Detector Phase
Switch Phase
Minimum Initial (s) 8.0
Minimum Split (s) 22.0
Total Split (s) 23.2
Total Split (%) 29%
Maximum Green (s) 19.2
Yellow Time (s) 3.0
All-Red Time (s) 1.0
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0
Recall Mode None
Walk Time (s) 12.0
Flash Dont Walk (s) 5.0
Pedestrian Calls (#/hr) 0
Act Effct Green (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Actuated g/C Ratio 1.00 1.00
v/c Ratio 0.51 0.25
Control Delay 0.3 0.2
Queue Delay 0.0 0.0
Total Delay 0.3 0.2
LOS A A
Approach Delay 0.3 0.2
Approach LOS A A

Intersection Summary
Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 12.8 (16%), Referenced to phase 2:EBWB, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.51
Intersection Signal Delay: 0.2 Intersection LOS: A
Intersection Capacity Utilization 50.4% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     488: DUNDAS ST & FIRE HALL 6
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Lane Group Ø4
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS

Intersection Summary



Queues PM Peak Hour
488: DUNDAS ST & FIRE HALL 6 Whitby Oshawa - 2019 Existing PM

Synchro 9 12-18-2020
IBI Group Page 17

Lane Group EBT WBT
Lane Group Flow (vph) 1788 882
v/c Ratio 0.51 0.25
Control Delay 0.3 0.2
Queue Delay 0.0 0.0
Total Delay 0.3 0.2
Queue Length 50th (m) 0.0 0.0
Queue Length 95th (m) 0.0 0.0
Internal Link Dist (m) 236.0 257.1
Turn Bay Length (m)
Base Capacity (vph) 3500 3500
Starvation Cap Reductn 0 0
Spillback Cap Reductn 0 0
Storage Cap Reductn 0 0
Reduced v/c Ratio 0.51 0.25

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 1645 0 0 811 0 0 0 0 0 0 0
Future Volume (vph) 0 1645 0 0 811 0 0 0 0 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.9 5.9
Lane Util. Factor 0.95 0.95
Frt 1.00 1.00
Flt Protected 1.00 1.00
Satd. Flow (prot) 3500 3500
Flt Permitted 1.00 1.00
Satd. Flow (perm) 3500 3500
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1788 0 0 882 0 0 0 0 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 1788 0 0 882 0 0 0 0 0 0 0
Turn Type NA NA
Protected Phases 2 2
Permitted Phases
Actuated Green, G (s) 80.0 80.0
Effective Green, g (s) 80.0 80.0
Actuated g/C Ratio 1.00 1.00
Clearance Time (s) 5.9 5.9
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 3500 3500
v/s Ratio Prot c0.51 0.25
v/s Ratio Perm
v/c Ratio 0.51 0.25
Uniform Delay, d1 0.0 0.0
Progression Factor 1.00 1.00
Incremental Delay, d2 0.3 0.2
Delay (s) 0.3 0.2
Level of Service A A
Approach Delay (s) 0.3 0.2 0.0 0.0
Approach LOS A A A A

Intersection Summary
HCM 2000 Control Delay 0.2 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 9.9
Intersection Capacity Utilization 50.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 8 1685 779 8 11 6
Future Volume (vph) 8 1685 779 8 11 6
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 165.0 125.0 0.0 0.0
Storage Lanes 1 1 1 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1580 3245 3500 1597 1638 1597
Flt Permitted 0.265 0.950
Satd. Flow (perm) 441 3245 3500 1597 1638 1597
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 9 7
Link Speed (k/h) 48 48 48
Link Distance (m) 260.4 1151.5 376.6
Travel Time (s) 19.5 86.4 28.2
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 13% 10% 2% 0% 9% 0%
Adj. Flow (vph) 9 1832 847 9 12 7
Shared Lane Traffic (%)
Lane Group Flow (vph) 9 1832 847 9 12 7
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 24 14 24 14
Number of Detectors 1 0 0 0 1 0
Detector Template Left Thru Thru Right Left Right
Leading Detector (m) 24.0 0.0 0.0 0.0 24.0 0.0
Trailing Detector (m) 15.0 0.0 0.0 0.0 15.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 15.0 15.0 15.0
Detector 1 Size(m) 9.0 15.0 15.0 9.0 9.0 9.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 3.0 3.0 3.0 3.0 3.0 3.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA NA Perm Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 4 8 6
Detector Phase 7 4 8 8 6 6
Switch Phase
Minimum Initial (s) 2.0 20.0 20.0 20.0 8.0 8.0
Minimum Split (s) 8.0 28.0 28.0 28.0 33.0 33.0
Total Split (s) 10.0 67.0 57.0 57.0 33.0 33.0
Total Split (%) 10.0% 67.0% 57.0% 57.0% 33.0% 33.0%
Maximum Green (s) 4.0 60.5 50.5 50.5 26.6 26.6
Yellow Time (s) 6.0 4.7 4.7 4.7 3.4 3.4



Lanes, Volumes, Timings PM Peak Hour
665: Dundas St. & Halls Rd. Whitby Oshawa - 2019 Existing PM

Synchro 9 12-18-2020
IBI Group Page 20

Lane Group EBL EBT WBT WBR SBL SBR
All-Red Time (s) 0.0 1.8 1.8 1.8 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.5 6.5 6.5 6.4 6.4
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None C-Max C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 5.0 5.0 18.0 18.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 60.7 60.2 58.2 58.2 26.9 26.9
Actuated g/C Ratio 0.61 0.60 0.58 0.58 0.27 0.27
v/c Ratio 0.03 0.94 0.42 0.01 0.03 0.02
Control Delay 7.9 29.3 12.8 6.1 27.5 15.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 7.9 29.3 12.8 6.1 27.5 15.7
LOS A C B A C B
Approach Delay 29.1 12.7 23.2
Approach LOS C B C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2: and 6:SBL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.94
Intersection Signal Delay: 23.9 Intersection LOS: C
Intersection Capacity Utilization 64.0% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     665: Dundas St. & Halls Rd. 
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Group Flow (vph) 9 1832 847 9 12 7
v/c Ratio 0.03 0.94 0.42 0.01 0.03 0.02
Control Delay 7.9 29.3 12.8 6.1 27.5 15.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 7.9 29.3 12.8 6.1 27.5 15.7
Queue Length 50th (m) 0.6 144.4 38.3 0.0 1.6 0.0
Queue Length 95th (m) 2.3 #205.8 64.2 2.2 5.5 3.1
Internal Link Dist (m) 236.4 1127.5 352.6
Turn Bay Length (m) 165.0 125.0
Base Capacity (vph) 313 1963 2035 932 441 434
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.03 0.93 0.42 0.01 0.03 0.02

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 8 1685 779 8 11 6
Future Volume (vph) 8 1685 779 8 11 6
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.5 6.5 6.5 6.4 6.4
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1580 3245 3500 1597 1638 1597
Flt Permitted 0.26 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 440 3245 3500 1597 1638 1597
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 9 1832 847 9 12 7
RTOR Reduction (vph) 0 0 0 4 0 5
Lane Group Flow (vph) 9 1832 847 5 12 2
Heavy Vehicles (%) 13% 10% 2% 0% 9% 0%
Turn Type pm+pt NA NA Perm Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 4 8 6
Actuated Green, G (s) 65.0 65.0 58.2 58.2 22.1 22.1
Effective Green, g (s) 65.0 65.0 58.2 58.2 22.1 22.1
Actuated g/C Ratio 0.65 0.65 0.58 0.58 0.22 0.22
Clearance Time (s) 6.0 6.5 6.5 6.5 6.4 6.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 295 2109 2037 929 361 352
v/s Ratio Prot 0.00 c0.56 0.24 c0.01
v/s Ratio Perm 0.02 0.00 0.00
v/c Ratio 0.03 0.87 0.42 0.01 0.03 0.00
Uniform Delay, d1 7.1 14.1 11.5 8.8 30.6 30.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 4.1 0.1 0.0 0.2 0.0
Delay (s) 7.1 18.2 11.7 8.8 30.7 30.4
Level of Service A B B A C C
Approach Delay (s) 18.1 11.6 30.6
Approach LOS B B C

Intersection Summary
HCM 2000 Control Delay 16.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.9
Intersection Capacity Utilization 64.0% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1080 28 70 781 12 63
Future Volume (vph) 1080 28 70 781 12 63
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 0.95 0.95 0.95 0.95 1.00 1.00
Frt 0.996 0.887
Flt Protected 0.996 0.992
Satd. Flow (prot) 3488 0 0 3460 1653 0
Flt Permitted 0.996 0.992
Satd. Flow (perm) 3488 0 0 3460 1653 0
Link Speed (k/h) 50 50 48
Link Distance (m) 205.3 52.7 140.2
Travel Time (s) 14.8 3.8 10.5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 2% 0% 0% 3% 0% 0%
Adj. Flow (vph) 1174 30 76 849 13 68
Shared Lane Traffic (%)
Lane Group Flow (vph) 1204 0 0 925 81 0
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(m) 0.0 0.0 3.5
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 14 24 24 14
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 68.9% ICU Level of Service C
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 21 1180 15 14 825 25 1 5 22 7 1 19
Future Volume (vph) 21 1180 15 14 825 25 1 5 22 7 1 19
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 0.95 0.95 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.998 0.996 0.892 0.905
Flt Protected 0.999 0.999 0.998 0.987
Satd. Flow (prot) 0 3489 0 0 3482 0 0 1640 0 0 1645 0
Flt Permitted 0.999 0.999 0.998 0.987
Satd. Flow (perm) 0 3489 0 0 3482 0 0 1640 0 0 1645 0
Link Speed (k/h) 50 50 48 48
Link Distance (m) 52.7 118.4 133.7 105.7
Travel Time (s) 3.8 8.5 10.0 7.9
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 23 1283 16 15 897 27 1 5 24 8 1 21
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 1322 0 0 939 0 0 30 0 0 30 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 0.0 0.0
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Sign Control Free Free Stop Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 59.6% ICU Level of Service B
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 1189 67 0 610 114 0 504 27 0 496 48
Future Volume (vph) 0 1189 67 0 610 114 0 504 27 0 496 48
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 24.2 0.0 0.0 0.0 0.0 0.0 16.9
Storage Lanes 0 1 0 1 0 0 0 1
Taper Length (m) 0.0 0.0 0.0 0.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.87 0.99 0.81
Frt 0.992 0.850 0.993 0.850
Flt Protected
Satd. Flow (prot) 0 3107 0 0 1658 1395 0 1624 0 0 1658 1437
Flt Permitted
Satd. Flow (perm) 0 3107 0 0 1658 1213 0 1624 0 0 1658 1162
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 10 96 4 34
Link Speed (k/h) 50 50 50 50
Link Distance (m) 102.6 205.3 239.3 84.3
Travel Time (s) 7.4 14.8 17.2 6.1
Confl. Peds. (#/hr) 48 45 45 48 83 75 75 83
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 2% 0% 0% 2% 3% 0% 3% 0% 0% 2% 0%
Adj. Flow (vph) 0 1292 73 0 663 124 0 548 29 0 539 52
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 1365 0 0 663 124 0 577 0 0 539 52
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 3.5 0.0 0.0
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type NA NA Perm NA NA Perm
Protected Phases 2 2 4 4
Permitted Phases 2 4
Minimum Split (s) 24.0 24.0 24.0 24.5 24.5 24.5
Total Split (s) 44.0 44.0 44.0 36.0 36.0 36.0
Total Split (%) 55.0% 55.0% 55.0% 45.0% 45.0% 45.0%
Maximum Green (s) 38.5 38.5 38.5 30.5 30.5 30.5
Yellow Time (s) 3.3 3.3 3.3 3.3 3.3 3.3
All-Red Time (s) 2.2 2.2 2.2 2.2 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5 5.5 5.5
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 10.0 10.0 10.0 12.0 12.0 12.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 38.5 38.5 38.5 30.5 30.5 30.5
Actuated g/C Ratio 0.48 0.48 0.48 0.38 0.38 0.38
v/c Ratio 0.91 0.83 0.20 0.93 0.85 0.11
Control Delay 16.1 38.8 12.6 48.1 38.0 8.9
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 16.1 38.8 12.6 48.1 38.0 8.9
LOS B D B D D A
Approach Delay 16.1 34.6 48.1 35.5
Approach LOS B C D D

Intersection Summary
Area Type: CBD
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 0.9 (1%), Referenced to phase 2:EBWB, Start of Green
Natural Cycle: 75
Control Type: Pretimed
Maximum v/c Ratio: 0.93
Intersection Signal Delay: 29.5 Intersection LOS: C
Intersection Capacity Utilization 79.8% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     89: BROCK ST S & DUNDAS ST
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Lane Group EBT WBT WBR NBT SBT SBR
Lane Group Flow (vph) 1365 663 124 577 539 52
v/c Ratio 0.91 0.83 0.20 0.93 0.85 0.11
Control Delay 16.1 38.8 12.6 48.1 38.0 8.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 16.1 38.8 12.6 48.1 38.0 8.9
Queue Length 50th (m) 25.8 94.2 5.9 75.1 67.5 1.6
Queue Length 95th (m) #126.5 #140.4 21.3 #132.9 #118.3 7.8
Internal Link Dist (m) 78.6 181.3 215.3 60.3
Turn Bay Length (m) 16.9
Base Capacity (vph) 1500 797 633 621 632 464
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.91 0.83 0.20 0.93 0.85 0.11

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 1189 67 0 610 114 0 504 27 0 496 48
Future Volume (vph) 0 1189 67 0 610 114 0 504 27 0 496 48
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5
Lane Util. Factor 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 0.99 1.00 0.87 0.99 1.00 0.81
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.99 1.00 0.85 0.99 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3107 1658 1213 1624 1658 1162
Flt Permitted 1.00 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3107 1658 1213 1624 1658 1162
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1292 73 0 663 124 0 548 29 0 539 52
RTOR Reduction (vph) 0 5 0 0 0 50 0 2 0 0 0 21
Lane Group Flow (vph) 0 1360 0 0 663 74 0 575 0 0 539 31
Confl. Peds. (#/hr) 48 45 45 48 83 75 75 83
Heavy Vehicles (%) 0% 2% 0% 0% 2% 3% 0% 3% 0% 0% 2% 0%
Turn Type NA NA Perm NA NA Perm
Protected Phases 2 2 4 4
Permitted Phases 2 4
Actuated Green, G (s) 38.5 38.5 38.5 30.5 30.5 30.5
Effective Green, g (s) 38.5 38.5 38.5 30.5 30.5 30.5
Actuated g/C Ratio 0.48 0.48 0.48 0.38 0.38 0.38
Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5
Lane Grp Cap (vph) 1495 797 583 619 632 443
v/s Ratio Prot c0.44 0.40 c0.35 0.33
v/s Ratio Perm 0.06 0.03
v/c Ratio 0.91 0.83 0.13 0.93 0.85 0.07
Uniform Delay, d1 19.1 18.0 11.5 23.7 22.7 15.7
Progression Factor 0.44 1.57 2.88 1.00 1.00 1.00
Incremental Delay, d2 6.3 9.1 0.4 22.3 13.7 0.3
Delay (s) 14.8 37.4 33.4 46.0 36.4 16.0
Level of Service B D C D D B
Approach Delay (s) 14.8 36.7 46.0 34.6
Approach LOS B D D C

Intersection Summary
HCM 2000 Control Delay 28.9 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 79.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 104 1136 112 53 525 21 139 365 88 29 184 74
Future Volume (vph) 104 1136 112 53 525 21 139 365 88 29 184 74
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 24.7 0.0 30.2 16.0 7.6 11.0 13.8 0.0
Storage Lanes 1 0 1 1 1 1 1 0
Taper Length (m) 32.9 38.5 41.4 24.7
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.99 1.00 0.99 0.94 0.98 0.99
Frt 0.987 0.994 0.850 0.957
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1606 3126 0 1606 3130 0 1591 1691 1437 1560 1596 0
Flt Permitted 0.408 0.105 0.506 0.350
Satd. Flow (perm) 687 3126 0 178 3130 0 841 1691 1354 563 1596 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 19 7 45 27
Link Speed (k/h) 50 50 50 50
Link Distance (m) 118.8 293.5 120.1 355.3
Travel Time (s) 8.6 21.1 8.6 25.6
Confl. Peds. (#/hr) 5 19 19 5 10 39 39 10
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 1% 0% 0% 2% 0% 1% 0% 0% 3% 1% 0%
Adj. Flow (vph) 113 1235 122 58 571 23 151 397 96 32 200 80
Shared Lane Traffic (%)
Lane Group Flow (vph) 113 1357 0 58 594 0 151 397 96 32 280 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA Perm NA Perm NA Perm Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 8 4
Minimum Split (s) 28.0 28.0 28.0 28.0 28.0 28.0 28.0 28.0 28.0
Total Split (s) 47.2 47.2 47.2 47.2 32.8 32.8 32.8 32.8 32.8
Total Split (%) 59.0% 59.0% 59.0% 59.0% 41.0% 41.0% 41.0% 41.0% 41.0%
Maximum Green (s) 40.9 40.9 40.9 40.9 26.7 26.7 26.7 26.7 26.7
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.6 2.6 2.6 2.6 2.4 2.4 2.4 2.4 2.4
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.3 6.3 6.3 6.3 6.1 6.1 6.1 6.1 6.1
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 14.0 14.0 14.0 14.0 15.0 15.0 15.0 15.0 15.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 40.9 40.9 40.9 40.9 26.7 26.7 26.7 26.7 26.7
Actuated g/C Ratio 0.51 0.51 0.51 0.51 0.33 0.33 0.33 0.33 0.33
v/c Ratio 0.32 0.84 0.64 0.37 0.54 0.70 0.20 0.17 0.51
Control Delay 4.4 6.6 48.6 18.1 30.2 31.2 12.5 21.8 23.1
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 4.4 6.6 48.6 18.1 30.2 31.2 12.5 21.8 23.1
LOS A A D B C C B C C
Approach Delay 6.4 20.8 28.2 23.0
Approach LOS A C C C

Intersection Summary
Area Type: CBD
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 57.6 (72%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 60
Control Type: Pretimed
Maximum v/c Ratio: 0.84
Intersection Signal Delay: 15.7 Intersection LOS: B
Intersection Capacity Utilization 94.4% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     95: RR 45 (HENRY ST)/EUCLID ST & DUNDAS ST
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Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 113 1357 58 594 151 397 96 32 280
v/c Ratio 0.32 0.84 0.64 0.37 0.54 0.70 0.20 0.17 0.51
Control Delay 4.4 6.6 48.6 18.1 30.2 31.2 12.5 21.8 23.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 4.4 6.6 48.6 18.1 30.2 31.2 12.5 21.8 23.1
Queue Length 50th (m) 1.5 8.7 8.8 43.3 16.9 47.8 4.9 3.1 27.8
Queue Length 95th (m) m2.4 m13.5 m11.4 m55.4 34.2 76.0 14.3 9.2 48.5
Internal Link Dist (m) 94.8 269.5 96.1 331.3
Turn Bay Length (m) 24.7 30.2 7.6 11.0 13.8
Base Capacity (vph) 351 1607 91 1603 280 564 481 187 550
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.32 0.84 0.64 0.37 0.54 0.70 0.20 0.17 0.51

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 104 1136 112 53 525 21 139 365 88 29 184 74
Future Volume (vph) 104 1136 112 53 525 21 139 365 88 29 184 74
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 6.3 6.3 6.1 6.1 6.1 6.1 6.1
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 1.00 0.94 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00
Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 0.96
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1599 3124 1606 3130 1579 1691 1354 1527 1596
Flt Permitted 0.41 1.00 0.11 1.00 0.51 1.00 1.00 0.35 1.00
Satd. Flow (perm) 686 3124 178 3130 841 1691 1354 563 1596
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 113 1235 122 58 571 23 151 397 96 32 200 80
RTOR Reduction (vph) 0 9 0 0 3 0 0 0 30 0 18 0
Lane Group Flow (vph) 113 1348 0 58 591 0 151 397 66 32 262 0
Confl. Peds. (#/hr) 5 19 19 5 10 39 39 10
Heavy Vehicles (%) 0% 1% 0% 0% 2% 0% 1% 0% 0% 3% 1% 0%
Turn Type Perm NA Perm NA Perm NA Perm Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 8 4
Actuated Green, G (s) 40.9 40.9 40.9 40.9 26.7 26.7 26.7 26.7 26.7
Effective Green, g (s) 40.9 40.9 40.9 40.9 26.7 26.7 26.7 26.7 26.7
Actuated g/C Ratio 0.51 0.51 0.51 0.51 0.33 0.33 0.33 0.33 0.33
Clearance Time (s) 6.3 6.3 6.3 6.3 6.1 6.1 6.1 6.1 6.1
Lane Grp Cap (vph) 350 1597 91 1600 280 564 451 187 532
v/s Ratio Prot c0.43 0.19 c0.23 0.16
v/s Ratio Perm 0.16 0.33 0.18 0.05 0.06
v/c Ratio 0.32 0.84 0.64 0.37 0.54 0.70 0.15 0.17 0.49
Uniform Delay, d1 11.4 16.8 14.2 11.8 21.7 23.2 18.7 18.8 21.2
Progression Factor 0.28 0.22 1.53 1.50 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.0 2.4 18.8 0.4 7.3 7.2 0.7 2.0 3.2
Delay (s) 4.2 6.0 40.5 18.0 28.9 30.4 19.4 20.8 24.5
Level of Service A A D B C C B C C
Approach Delay (s) 5.9 20.0 28.4 24.1
Approach LOS A C C C

Intersection Summary
HCM 2000 Control Delay 15.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.4
Intersection Capacity Utilization 94.4% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 145 1142 23 69 737 202 32 634 79 282 416 74
Future Volume (vph) 145 1142 23 69 737 202 32 634 79 282 416 74
Ideal Flow (vphpl) 1900 2000 1900 1900 1900 1900 1900 1900 1900 2000 1900 1900
Storage Length (m) 17.1 0.0 98.4 0.0 23.5 0.0 102.4 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 37.0 12.6 27.3 30.0
Lane Util. Factor 1.00 *1.00 0.95 1.00 0.95 0.95 1.00 0.95 0.95 1.00 0.95 0.95
Ped Bike Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00
Frt 0.997 0.968 0.983 0.977
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1591 3514 0 1591 3044 0 1606 3144 0 1691 3132 0
Flt Permitted 0.116 0.116 0.454 0.200
Satd. Flow (perm) 194 3514 0 194 3044 0 767 3144 0 354 3132 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 2 38 14 25
Link Speed (k/h) 50 50 50 40
Link Distance (m) 457.3 160.3 1037.5 218.0
Travel Time (s) 32.9 11.5 74.7 19.6
Confl. Peds. (#/hr) 6 5 5 6 3 19 19 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 1% 0% 1% 2% 1% 0% 0% 1% 0% 0% 0%
Adj. Flow (vph) 158 1241 25 75 801 220 35 689 86 307 452 80
Shared Lane Traffic (%)
Lane Group Flow (vph) 158 1266 0 75 1021 0 35 775 0 307 532 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.09 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.09 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type pm+pt NA pm+pt NA Perm NA pm+pt NA
Protected Phases 5 2 1 6 8 7 4
Permitted Phases 2 6 8 4
Minimum Split (s) 9.0 41.0 9.0 41.0 35.0 35.0 9.0 35.0
Total Split (s) 11.0 41.0 11.0 41.0 36.0 36.0 12.0 48.0
Total Split (%) 11.0% 41.0% 11.0% 41.0% 36.0% 36.0% 12.0% 48.0%
Maximum Green (s) 8.0 34.4 8.0 34.4 30.1 30.1 9.0 42.1
Yellow Time (s) 3.0 4.1 3.0 4.1 3.7 3.7 3.0 3.7
All-Red Time (s) 0.0 2.5 0.0 2.5 2.2 2.2 0.0 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 -3.0 0.0
Total Lost Time (s) 3.0 6.6 3.0 6.6 5.9 5.9 0.0 5.9
Lead/Lag Lead Lag Lead Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 25.0 25.0 21.0 21.0 21.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 46.0 34.4 46.0 34.4 30.1 30.1 48.0 42.1
Actuated g/C Ratio 0.46 0.34 0.46 0.34 0.30 0.30 0.48 0.42
v/c Ratio 0.79 1.05 0.37 0.95 0.15 0.81 0.93 0.40
Control Delay 45.5 71.8 16.8 46.3 27.9 39.7 55.2 20.2
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 45.5 71.8 16.8 46.3 27.9 39.7 55.2 20.2
LOS D E B D C D E C
Approach Delay 68.9 44.3 39.2 33.0
Approach LOS E D D C

Intersection Summary
Area Type: CBD
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 17 (17%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 95
Control Type: Pretimed
Maximum v/c Ratio: 1.05
Intersection Signal Delay: 49.4 Intersection LOS: D
Intersection Capacity Utilization 95.8% ICU Level of Service F
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     96: GARDEN ST & DUNDAS ST
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 158 1266 75 1021 35 775 307 532
v/c Ratio 0.79 1.05 0.37 0.95 0.15 0.81 0.93 0.40
Control Delay 45.5 71.8 16.8 46.3 27.9 39.7 55.2 20.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 45.5 71.8 16.8 46.3 27.9 39.7 55.2 20.2
Queue Length 50th (m) 15.3 ~123.5 4.6 91.1 4.6 66.0 33.6 32.2
Queue Length 95th (m) #43.4 #159.5 8.2 #107.2 11.7 86.9 #75.7 44.5
Internal Link Dist (m) 433.3 136.3 1013.5 194.0
Turn Bay Length (m) 17.1 98.4 23.5 102.4
Base Capacity (vph) 201 1210 201 1072 230 956 330 1333
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.79 1.05 0.37 0.95 0.15 0.81 0.93 0.40

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Signalized Intersection Capacity Analysis PM Peak Hour
96: GARDEN ST & DUNDAS ST Whitby Oshawa - 2019 Existing PM

Synchro 9 12-18-2020
IBI Group Page 14

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 145 1142 23 69 737 202 32 634 79 282 416 74
Future Volume (vph) 145 1142 23 69 737 202 32 634 79 282 416 74
Ideal Flow (vphpl) 1900 2000 1900 1900 1900 1900 1900 1900 1900 2000 1900 1900
Total Lost time (s) 3.0 6.6 3.0 6.6 5.9 5.9 0.0 5.9
Lane Util. Factor 1.00 *1.00 1.00 0.95 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.97 1.00 0.98 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1590 3514 1590 3043 1604 3145 1690 3133
Flt Permitted 0.12 1.00 0.12 1.00 0.45 1.00 0.20 1.00
Satd. Flow (perm) 195 3514 195 3043 767 3145 356 3133
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 158 1241 25 75 801 220 35 689 86 307 452 80
RTOR Reduction (vph) 0 1 0 0 25 0 0 10 0 0 14 0
Lane Group Flow (vph) 158 1265 0 75 996 0 35 765 0 307 518 0
Confl. Peds. (#/hr) 6 5 5 6 3 19 19 3
Heavy Vehicles (%) 1% 1% 0% 1% 2% 1% 0% 0% 1% 0% 0% 0%
Turn Type pm+pt NA pm+pt NA Perm NA pm+pt NA
Protected Phases 5 2 1 6 8 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 42.4 34.4 42.4 34.4 30.1 30.1 42.1 42.1
Effective Green, g (s) 42.4 34.4 42.4 34.4 30.1 30.1 45.1 42.1
Actuated g/C Ratio 0.42 0.34 0.42 0.34 0.30 0.30 0.45 0.42
Clearance Time (s) 3.0 6.6 3.0 6.6 5.9 5.9 3.0 5.9
Lane Grp Cap (vph) 194 1208 194 1046 230 946 320 1318
v/s Ratio Prot c0.07 c0.36 0.03 0.33 c0.24 c0.11 0.17
v/s Ratio Perm 0.28 0.13 0.05 0.32
v/c Ratio 0.81 1.05 0.39 0.95 0.15 0.81 0.96 0.39
Uniform Delay, d1 21.7 32.8 21.9 32.0 25.6 32.3 20.7 20.1
Progression Factor 1.00 1.00 0.86 0.91 1.00 1.00 1.00 1.00
Incremental Delay, d2 30.0 39.1 5.3 17.4 1.4 7.4 41.0 0.9
Delay (s) 51.7 71.9 24.0 46.6 27.0 39.7 61.7 21.0
Level of Service D E C D C D E C
Approach Delay (s) 69.6 45.1 39.2 35.9
Approach LOS E D D D

Intersection Summary
HCM 2000 Control Delay 50.5 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.90
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 15.5
Intersection Capacity Utilization 95.8% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 13 1309 6 23 794 19 13 38 83 36 18 7
Future Volume (vph) 13 1309 6 23 794 19 13 38 83 36 18 7
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 0.95 0.95 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 0.99 0.99
Frt 0.999 0.997 0.916 0.984
Flt Protected 0.999 0.995 0.972
Satd. Flow (prot) 0 2921 0 0 2929 0 0 1326 0 0 1444 0
Flt Permitted 0.944 0.883 0.966 0.703
Satd. Flow (perm) 0 2757 0 0 2589 0 0 1286 0 0 1041 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 1 5 39 8
Link Speed (k/h) 50 50 50 50
Link Distance (m) 118.4 457.3 151.2 181.4
Travel Time (s) 8.5 32.9 10.9 13.1
Confl. Peds. (#/hr) 11 18 18 11 9 6 6 9
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 10% 0% 13% 9% 11% 8% 8% 19% 6% 22% 14%
Adj. Flow (vph) 14 1423 7 25 863 21 14 41 90 39 20 8
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 1444 0 0 909 0 0 145 0 0 67 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 0.0 0.0
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 0 1 0 1 1 1 1
Detector Template 
Leading Detector (m) 15.0 0.0 15.0 0.0 15.0 15.0 15.0 15.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 15.0 0.0 15.0 0.0 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Detector Phase 8 8 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 28.0 28.0 28.0 28.0 26.0 26.0 26.0 26.0
Total Split (s) 52.8 52.8 52.8 52.8 27.2 27.2 27.2 27.2
Total Split (%) 66.0% 66.0% 66.0% 66.0% 34.0% 34.0% 34.0% 34.0%
Maximum Green (s) 47.3 47.3 47.3 47.3 21.8 21.8 21.8 21.8
Yellow Time (s) 3.8 3.8 3.8 3.8 3.3 3.3 3.3 3.3
All-Red Time (s) 1.7 1.7 1.7 1.7 2.1 2.1 2.1 2.1
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.4 5.4
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0 13.0 13.0 13.0 13.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 56.6 56.6 12.5 12.5
Actuated g/C Ratio 0.71 0.71 0.16 0.16
v/c Ratio 0.74 0.50 0.62 0.40
Control Delay 4.8 7.0 33.8 32.9
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 4.8 7.0 33.8 32.9
LOS A A C C
Approach Delay 4.8 7.0 33.8 32.9
Approach LOS A A C C

Intersection Summary
Area Type: CBD
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 20 (25%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.74
Intersection Signal Delay: 7.9 Intersection LOS: A
Intersection Capacity Utilization 74.7% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     163: HICKORY ST & DUNDAS ST
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Lane Group EBT WBT NBT SBT
Lane Group Flow (vph) 1444 909 145 67
v/c Ratio 0.74 0.50 0.62 0.40
Control Delay 4.8 7.0 33.8 32.9
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 4.8 7.0 33.8 32.9
Queue Length 50th (m) 7.3 24.1 13.9 7.6
Queue Length 95th (m) m16.1 46.9 27.7 16.5
Internal Link Dist (m) 94.4 433.3 127.2 157.4
Turn Bay Length (m)
Base Capacity (vph) 1950 1832 378 289
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.74 0.50 0.38 0.23

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 13 1309 6 23 794 19 13 38 83 36 18 7
Future Volume (vph) 13 1309 6 23 794 19 13 38 83 36 18 7
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5 5.4 5.4
Lane Util. Factor 0.95 0.95 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.99 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.92 0.98
Flt Protected 1.00 1.00 1.00 0.97
Satd. Flow (prot) 2920 2926 1326 1439
Flt Permitted 0.94 0.88 0.97 0.70
Satd. Flow (perm) 2757 2588 1287 1042
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 14 1423 7 25 863 21 14 41 90 39 20 8
RTOR Reduction (vph) 0 0 0 0 1 0 0 33 0 0 7 0
Lane Group Flow (vph) 0 1444 0 0 908 0 0 112 0 0 60 0
Confl. Peds. (#/hr) 11 18 18 11 9 6 6 9
Heavy Vehicles (%) 0% 10% 0% 13% 9% 11% 8% 8% 19% 6% 22% 14%
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 56.6 56.6 12.5 12.5
Effective Green, g (s) 56.6 56.6 12.5 12.5
Actuated g/C Ratio 0.71 0.71 0.16 0.16
Clearance Time (s) 5.5 5.5 5.4 5.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1950 1831 201 162
v/s Ratio Prot
v/s Ratio Perm c0.52 0.35 c0.09 0.06
v/c Ratio 0.74 0.50 0.56 0.37
Uniform Delay, d1 7.2 5.3 31.2 30.2
Progression Factor 0.33 1.00 1.00 1.00
Incremental Delay, d2 1.8 1.0 3.3 1.4
Delay (s) 4.1 6.2 34.5 31.7
Level of Service A A C C
Approach Delay (s) 4.1 6.2 34.5 31.7
Approach LOS A A C C

Intersection Summary
HCM 2000 Control Delay 7.3 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 10.9
Intersection Capacity Utilization 74.7% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1410 115 12 965 24 36
Future Volume (vph) 1410 115 12 965 24 36
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 33.0 20.0 0.0 0.0
Storage Lanes 1 1 1 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 0.95 1.00 1.00 0.95 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3535 1597 1785 3535 1785 1597
Flt Permitted 0.950 0.950
Satd. Flow (perm) 3535 1597 1785 3535 1785 1597
Link Speed (k/h) 50 50 48
Link Distance (m) 414.1 110.3 149.0
Travel Time (s) 29.8 7.9 11.2
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 0% 0% 1% 0% 0%
Adj. Flow (vph) 1533 125 13 1049 26 39
Shared Lane Traffic (%)
Lane Group Flow (vph) 1533 125 13 1049 26 39
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(m) 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane Yes Yes
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 14 24 24 14
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 49.0% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1533 104 27 993 64 40
Future Volume (vph) 1533 104 27 993 64 40
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 26.6 28.2 0.0
Storage Lanes 0 1 1 1
Taper Length (m) 28.8 24.6
Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00
Ped Bike Factor 1.00 0.99
Frt 0.990 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 2860 0 1397 2975 1447 1250
Flt Permitted 0.103 0.950
Satd. Flow (perm) 2860 0 151 2975 1436 1250
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 11 15
Link Speed (k/h) 50 50 50
Link Distance (m) 160.3 229.7 303.4
Travel Time (s) 11.5 16.5 21.8
Confl. Peds. (#/hr) 9 9 6
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 11% 10% 15% 8% 11% 15%
Adj. Flow (vph) 1666 113 29 1079 70 43
Shared Lane Traffic (%)
Lane Group Flow (vph) 1779 0 29 1079 70 43
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(m) 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane Yes
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 15 25 25 15
Number of Detectors 0 0 0 1 1
Detector Template 
Leading Detector (m) 0.0 0.0 0.0 9.0 9.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 0.0 0.0 0.0 9.0 9.0
Detector 1 Type Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Turn Type NA Perm NA Perm Perm
Protected Phases 2 2
Permitted Phases 2 8 8
Detector Phase 8 8
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 8.0 8.0
Minimum Split (s) 29.0 29.0 29.0 30.0 30.0
Total Split (s) 60.0 60.0 60.0 40.0 40.0
Total Split (%) 60.0% 60.0% 60.0% 40.0% 40.0%
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Lane Group EBT EBR WBL WBT NBL NBR
Maximum Green (s) 53.6 53.6 53.6 34.5 34.5
Yellow Time (s) 4.0 4.0 4.0 3.3 3.3
All-Red Time (s) 2.4 2.4 2.4 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.4 6.4 6.4 5.5 5.5
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 14.0 14.0 14.0 16.0 16.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 81.4 81.4 81.4 10.7 10.7
Actuated g/C Ratio 0.81 0.81 0.81 0.11 0.11
v/c Ratio 0.76 0.24 0.45 0.46 0.29
Control Delay 13.0 9.4 4.5 50.9 34.1
Queue Delay 0.2 0.0 0.0 0.0 0.0
Total Delay 13.2 9.4 4.5 50.9 34.1
LOS B A A D C
Approach Delay 13.2 4.7 44.5
Approach LOS B A D

Intersection Summary
Area Type: CBD
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 13 (13%), Referenced to phase 2:EBWB, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.76
Intersection Signal Delay: 11.2 Intersection LOS: B
Intersection Capacity Utilization 67.4% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     97: LUPIN DR & DUNDAS ST
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Lane Group EBT WBL WBT NBL NBR
Lane Group Flow (vph) 1779 29 1079 70 43
v/c Ratio 0.76 0.24 0.45 0.46 0.29
Control Delay 13.0 9.4 4.5 50.9 34.1
Queue Delay 0.2 0.0 0.0 0.0 0.0
Total Delay 13.2 9.4 4.5 50.9 34.1
Queue Length 50th (m) 61.6 1.1 28.0 12.0 4.7
Queue Length 95th (m) m62.7 5.8 46.3 23.6 13.5
Internal Link Dist (m) 136.3 205.7 279.4
Turn Bay Length (m) 26.6 28.2
Base Capacity (vph) 2330 122 2421 495 441
Starvation Cap Reductn 100 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.80 0.24 0.45 0.14 0.10

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1533 104 27 993 64 40
Future Volume (vph) 1533 104 27 993 64 40
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.4 6.4 6.4 5.5 5.5
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 0.99 1.00
Frt 0.99 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 2861 1395 2975 1436 1250
Flt Permitted 1.00 0.10 1.00 0.95 1.00
Satd. Flow (perm) 2861 152 2975 1436 1250
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1666 113 29 1079 70 43
RTOR Reduction (vph) 2 0 0 0 0 14
Lane Group Flow (vph) 1777 0 29 1079 70 29
Confl. Peds. (#/hr) 9 9 6
Heavy Vehicles (%) 11% 10% 15% 8% 11% 15%
Turn Type NA Perm NA Perm Perm
Protected Phases 2 2
Permitted Phases 2 8 8
Actuated Green, G (s) 79.0 79.0 79.0 9.1 9.1
Effective Green, g (s) 79.0 79.0 79.0 9.1 9.1
Actuated g/C Ratio 0.79 0.79 0.79 0.09 0.09
Clearance Time (s) 6.4 6.4 6.4 5.5 5.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2260 120 2350 130 113
v/s Ratio Prot c0.62 0.36
v/s Ratio Perm 0.19 c0.05 0.02
v/c Ratio 0.79 0.24 0.46 0.54 0.26
Uniform Delay, d1 5.8 2.7 3.5 43.4 42.3
Progression Factor 1.70 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.0 4.7 0.6 4.2 1.2
Delay (s) 10.9 7.4 4.1 47.7 43.5
Level of Service B A A D D
Approach Delay (s) 10.9 4.2 46.1
Approach LOS B A D

Intersection Summary
HCM 2000 Control Delay 9.8 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 11.9
Intersection Capacity Utilization 67.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 150 1333 91 108 887 171 81 532 138 177 409 90
Future Volume (vph) 150 1333 91 108 887 171 81 532 138 177 409 90
Ideal Flow (vphpl) 1900 2000 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 65.0 0.0 40.2 0.0 37.3 0.0 29.6 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 49.9 21.5 43.0 50.6
Lane Util. Factor 1.00 *1.00 0.95 1.00 0.95 0.95 1.00 *1.00 0.95 1.00 0.95 0.95
Ped Bike Factor 1.00 0.99 0.99 0.99 1.00 0.99
Frt 0.990 0.976 0.969 0.973
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1594 3550 0 1500 3242 0 1552 3171 0 1623 2918 0
Flt Permitted 0.106 0.107 0.449 0.170
Satd. Flow (perm) 178 3550 0 169 3242 0 727 3171 0 289 2918 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 10 30 37 31
Link Speed (k/h) 50 50 50 50
Link Distance (m) 250.1 563.2 123.0 257.8
Travel Time (s) 18.0 40.6 8.9 18.6
Confl. Peds. (#/hr) 18 18 18 18 14 10 10 14
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 12% 10% 11% 19% 7% 6% 15% 13% 19% 10% 20% 11%
Adj. Flow (vph) 163 1449 99 117 964 186 88 578 150 192 445 98
Shared Lane Traffic (%)
Lane Group Flow (vph) 163 1548 0 117 1150 0 88 728 0 192 543 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes Yes
Headway Factor 1.01 0.95 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 0 1 0 1 1 2 1
Detector Template 
Leading Detector (m) 24.0 0.0 24.0 0.0 14.0 14.0 24.0 14.0
Trailing Detector (m) 15.0 0.0 15.0 0.0 -1.0 -1.0 -1.0 -1.0
Detector 1 Position(m) 15.0 0.0 15.0 0.0 -1.0 -1.0 -1.0 -1.0
Detector 1 Size(m) 9.0 0.0 9.0 0.0 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 15.0
Detector 2 Size(m) 9.0
Detector 2 Type Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0
Turn Type pm+pt NA pm+pt NA Perm NA pm+pt NA
Protected Phases 5 2 1 6 8 7 4
Permitted Phases 2 6 8 4
Detector Phase 5 1 8 8 7 4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Switch Phase
Minimum Initial (s) 5.0 20.0 5.0 20.0 8.0 8.0 5.0 8.0
Minimum Split (s) 9.0 29.0 9.0 29.0 27.0 27.0 9.0 27.0
Total Split (s) 10.8 45.0 9.0 43.2 27.0 27.0 9.0 36.0
Total Split (%) 12.0% 50.0% 10.0% 48.0% 30.0% 30.0% 10.0% 40.0%
Maximum Green (s) 7.8 39.0 6.0 37.2 20.9 20.9 6.0 29.9
Yellow Time (s) 3.0 3.7 3.0 3.7 4.2 4.2 3.0 4.2
All-Red Time (s) 0.0 2.3 0.0 2.3 1.9 1.9 0.0 1.9
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 -1.0 0.0
Total Lost Time (s) 3.0 6.0 3.0 6.0 6.1 6.1 2.0 6.1
Lead/Lag Lead Lag Lead Lag Lag Lag Lead
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max None None None None
Walk Time (s) 15.0 15.0 15.0 15.0 15.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 49.6 39.1 46.4 37.4 20.9 20.9 34.0 29.9
Actuated g/C Ratio 0.55 0.43 0.52 0.42 0.23 0.23 0.38 0.33
v/c Ratio 0.75 1.00 0.67 0.84 0.52 0.95 0.91 0.55
Control Delay 36.8 49.5 32.9 30.2 43.0 56.5 66.5 25.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 36.8 49.5 32.9 30.2 43.0 56.5 66.5 25.6
LOS D D C C D E E C
Approach Delay 48.3 30.4 55.1 36.3
Approach LOS D C E D

Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 69.3 (77%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.00
Intersection Signal Delay: 42.6 Intersection LOS: D
Intersection Capacity Utilization 89.7% ICU Level of Service E
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     98: DUNDAS ST & RR 36 (ANDERSON ST)
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 163 1548 117 1150 88 728 192 543
v/c Ratio 0.75 1.00 0.67 0.84 0.52 0.95 0.91 0.55
Control Delay 36.8 49.5 32.9 30.2 43.0 56.5 66.5 25.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 36.8 49.5 32.9 30.2 43.0 56.5 66.5 25.6
Queue Length 50th (m) 11.7 ~120.0 8.1 82.8 12.3 54.7 21.2 34.6
Queue Length 95th (m) #37.8 #165.8 #27.0 108.4 26.6 #86.0 #51.0 49.1
Internal Link Dist (m) 226.1 539.2 99.0 233.8
Turn Bay Length (m) 65.0 40.2 37.3 29.6
Base Capacity (vph) 221 1547 175 1366 168 764 212 990
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.74 1.00 0.67 0.84 0.52 0.95 0.91 0.55

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 150 1333 91 108 887 171 81 532 138 177 409 90
Future Volume (vph) 150 1333 91 108 887 171 81 532 138 177 409 90
Ideal Flow (vphpl) 1900 2000 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 6.0 3.0 6.0 6.1 6.1 2.0 6.1
Lane Util. Factor 1.00 *1.00 1.00 0.95 1.00 *1.00 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 0.99 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.98 1.00 0.97 1.00 0.97
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1594 3551 1500 3241 1538 3171 1622 2918
Flt Permitted 0.11 1.00 0.11 1.00 0.45 1.00 0.17 1.00
Satd. Flow (perm) 177 3551 169 3241 728 3171 291 2918
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 163 1449 99 117 964 186 88 578 150 192 445 98
RTOR Reduction (vph) 0 6 0 0 18 0 0 28 0 0 21 0
Lane Group Flow (vph) 163 1542 0 117 1132 0 88 700 0 192 522 0
Confl. Peds. (#/hr) 18 18 18 18 14 10 10 14
Heavy Vehicles (%) 12% 10% 11% 19% 7% 6% 15% 13% 19% 10% 20% 11%
Turn Type pm+pt NA pm+pt NA Perm NA pm+pt NA
Protected Phases 5 2 1 6 8 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 46.7 39.1 43.3 37.4 20.9 20.9 29.9 29.9
Effective Green, g (s) 46.7 39.1 43.3 37.4 20.9 20.9 30.9 29.9
Actuated g/C Ratio 0.52 0.43 0.48 0.42 0.23 0.23 0.34 0.33
Clearance Time (s) 3.0 6.0 3.0 6.0 6.1 6.1 3.0 6.1
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 211 1542 168 1346 169 736 203 969
v/s Ratio Prot c0.07 c0.43 0.05 0.35 c0.22 c0.07 0.18
v/s Ratio Perm 0.33 0.29 0.12 0.25
v/c Ratio 0.77 1.00 0.70 0.84 0.52 0.95 0.95 0.54
Uniform Delay, d1 16.2 25.4 19.1 23.6 30.2 34.0 25.0 24.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 16.0 23.0 11.9 6.5 2.9 21.8 47.5 0.6
Delay (s) 32.2 48.4 31.0 30.1 33.1 55.9 72.4 25.0
Level of Service C D C C C E E C
Approach Delay (s) 46.9 30.2 53.4 37.4
Approach LOS D C D D

Intersection Summary
HCM 2000 Control Delay 41.9 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.97
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 17.1
Intersection Capacity Utilization 89.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 209 1080 167 221 635 114 153 1155 237 142 876 143
Future Volume (vph) 209 1080 167 221 635 114 153 1155 237 142 876 143
Ideal Flow (vphpl) 1900 1900 1900 2000 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 77.5 85.1 104.8 0.0 57.4 64.0 97.0 31.1
Storage Lanes 1 1 1 0 1 1 1 1
Taper Length (m) 29.5 29.8 31.8 16.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 *1.00 1.00 1.00 0.95 1.00
Ped Bike Factor 1.00 0.96 1.00 0.96 0.96
Frt 0.850 0.977 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1767 3500 1581 1860 3118 0 1733 3684 1597 1767 3433 1581
Flt Permitted 0.208 0.097 0.149 0.103
Satd. Flow (perm) 385 3500 1518 190 3118 0 272 3684 1531 192 3433 1516
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 177 20 175 97
Link Speed (k/h) 50 50 60 60
Link Distance (m) 253.5 302.2 177.5 245.6
Travel Time (s) 18.3 21.8 10.7 14.7
Confl. Peds. (#/hr) 15 21 21 15 18 18 18 18
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 2% 1% 1% 13% 2% 3% 2% 0% 1% 4% 1%
Adj. Flow (vph) 227 1174 182 240 690 124 166 1255 258 154 952 155
Shared Lane Traffic (%)
Lane Group Flow (vph) 227 1174 182 240 814 0 166 1255 258 154 952 155
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes Yes
Headway Factor 1.01 1.01 1.01 0.95 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type pm+pt NA Perm pm+pt NA pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 8 8 4 4
Minimum Split (s) 8.0 32.0 32.0 8.0 32.0 8.0 27.0 27.0 8.0 27.0 27.0
Total Split (s) 9.9 45.1 45.1 9.9 45.1 9.9 44.0 44.0 11.0 45.1 45.1
Total Split (%) 9.0% 41.0% 41.0% 9.0% 41.0% 9.0% 40.0% 40.0% 10.0% 41.0% 41.0%
Maximum Green (s) 6.9 38.3 38.3 6.9 38.3 6.9 37.8 37.8 8.0 38.9 38.9
Yellow Time (s) 3.0 4.0 4.0 3.0 4.0 3.0 4.2 4.2 3.0 4.2 4.2
All-Red Time (s) 0.0 2.8 2.8 0.0 2.8 0.0 2.0 2.0 0.0 2.0 2.0
Lost Time Adjust (s) -1.0 0.0 0.0 -3.0 0.0 -2.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 2.0 6.8 6.8 0.0 6.8 1.0 6.2 6.2 3.0 6.2 6.2
Lead/Lag Lead Lag Lag Lead Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize?
Walk Time (s) 18.0 18.0 18.0 15.0 15.0 15.0 15.0
Flash Dont Walk (s) 6.0 6.0 6.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 51.0 38.3 38.3 55.0 38.3 51.9 37.8 37.8 50.1 38.9 38.9
Actuated g/C Ratio 0.46 0.35 0.35 0.50 0.35 0.47 0.34 0.34 0.46 0.35 0.35
v/c Ratio 0.82 0.96 0.28 0.98 0.74 0.67 0.99 0.40 0.77 0.78 0.26
Control Delay 26.0 36.2 4.5 86.6 30.0 30.9 60.0 11.2 44.5 37.3 11.4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 26.0 36.2 4.5 86.6 30.0 30.9 60.0 11.2 44.5 37.3 11.4
LOS C D A F C C E B D D B
Approach Delay 31.1 42.9 49.6 35.0
Approach LOS C D D D

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 16 (15%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Pretimed
Maximum v/c Ratio: 0.99
Intersection Signal Delay: 39.8 Intersection LOS: D
Intersection Capacity Utilization 98.8% ICU Level of Service F
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     99: RR 26 (THICKSON RD) & DUNDAS ST
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 227 1174 182 240 814 166 1255 258 154 952 155
v/c Ratio 0.82 0.96 0.28 0.98 0.74 0.67 0.99 0.40 0.77 0.78 0.26
Control Delay 26.0 36.2 4.5 86.6 30.0 30.9 60.0 11.2 44.5 37.3 11.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 26.0 36.2 4.5 86.6 30.0 30.9 60.0 11.2 44.5 37.3 11.4
Queue Length 50th (m) 19.5 119.8 7.6 28.3 72.2 17.9 122.5 11.3 17.1 87.7 7.7
Queue Length 95th (m) m20.6 #158.1 m8.2 #79.2 79.1 #32.8 #164.1 30.0 #43.6 110.4 21.0
Internal Link Dist (m) 229.5 278.2 153.5 221.6
Turn Bay Length (m) 77.5 85.1 104.8 57.4 64.0 97.0 31.1
Base Capacity (vph) 277 1218 643 245 1098 246 1265 640 201 1214 598
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.82 0.96 0.28 0.98 0.74 0.67 0.99 0.40 0.77 0.78 0.26

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 209 1080 167 221 635 114 153 1155 237 142 876 143
Future Volume (vph) 209 1080 167 221 635 114 153 1155 237 142 876 143
Ideal Flow (vphpl) 1900 1900 1900 2000 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 2.0 6.8 6.8 0.0 6.8 1.0 6.2 6.2 3.0 6.2 6.2
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 *1.00 1.00 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 0.96 1.00 1.00 1.00 1.00 0.96 1.00 1.00 0.96
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1766 3500 1518 1860 3118 1733 3684 1531 1767 3433 1516
Flt Permitted 0.21 1.00 1.00 0.10 1.00 0.15 1.00 1.00 0.10 1.00 1.00
Satd. Flow (perm) 386 3500 1518 190 3118 271 3684 1531 191 3433 1516
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 227 1174 182 240 690 124 166 1255 258 154 952 155
RTOR Reduction (vph) 0 0 115 0 13 0 0 0 115 0 0 63
Lane Group Flow (vph) 227 1174 67 240 801 0 166 1255 143 154 952 92
Confl. Peds. (#/hr) 15 21 21 15 18 18 18 18
Heavy Vehicles (%) 1% 2% 1% 1% 13% 2% 3% 2% 0% 1% 4% 1%
Turn Type pm+pt NA Perm pm+pt NA pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 8 8 4 4
Actuated Green, G (s) 45.2 38.3 38.3 45.2 38.3 44.7 37.8 37.8 46.9 38.9 38.9
Effective Green, g (s) 47.2 38.3 38.3 51.2 38.3 48.7 37.8 37.8 46.9 38.9 38.9
Actuated g/C Ratio 0.43 0.35 0.35 0.47 0.35 0.44 0.34 0.34 0.43 0.35 0.35
Clearance Time (s) 3.0 6.8 6.8 3.0 6.8 3.0 6.2 6.2 3.0 6.2 6.2
Lane Grp Cap (vph) 264 1218 528 238 1085 238 1265 526 196 1214 536
v/s Ratio Prot 0.06 c0.34 c0.09 0.26 0.06 c0.34 c0.06 0.28
v/s Ratio Perm 0.31 0.04 0.38 0.25 0.09 0.28 0.06
v/c Ratio 0.86 0.96 0.13 1.01 0.74 0.70 0.99 0.27 0.79 0.78 0.17
Uniform Delay, d1 24.5 35.2 24.4 29.4 31.5 21.5 36.0 26.1 25.6 31.8 24.5
Progression Factor 0.51 0.64 0.92 1.60 0.83 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 17.8 12.3 0.3 57.4 4.1 15.6 23.5 1.3 26.4 5.1 0.7
Delay (s) 30.4 34.9 22.8 104.5 30.3 37.2 59.4 27.4 52.0 36.9 25.2
Level of Service C C C F C D E C D D C
Approach Delay (s) 32.9 47.2 52.3 37.3
Approach LOS C D D D

Intersection Summary
HCM 2000 Control Delay 42.4 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 98.8% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 131 1318 57 123 889 171 88 271 167 150 201 65
Future Volume (vph) 131 1318 57 123 889 171 88 271 167 150 201 65
Ideal Flow (vphpl) 1900 2000 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 37.3 0.0 42.8 0.0 38.5 60.0 26.5 0.0
Storage Lanes 1 0 1 0 1 1 1 0
Taper Length (m) 28.3 43.1 20.4 42.0
Lane Util. Factor 1.00 *1.00 0.95 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 0.99 0.99 1.00 0.99
Frt 0.994 0.976 0.943 0.963
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1608 3525 0 1668 3173 0 1684 3040 0 1552 1577 0
Flt Permitted 0.109 0.107 0.433 0.358
Satd. Flow (perm) 185 3525 0 188 3173 0 762 3040 0 582 1577 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 5 26 159 20
Link Speed (k/h) 50 50 50 50
Link Distance (m) 110.3 818.0 1197.3 1724.9
Travel Time (s) 7.9 58.9 86.2 124.2
Confl. Peds. (#/hr) 11 14 14 11 13 10 10 13
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 11% 11% 19% 7% 11% 1% 6% 11% 8% 15% 16% 8%
Adj. Flow (vph) 142 1433 62 134 966 186 96 295 182 163 218 71
Shared Lane Traffic (%)
Lane Group Flow (vph) 142 1495 0 134 1152 0 96 477 0 163 289 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes Yes
Headway Factor 1.01 0.95 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 14 24 15
Number of Detectors 1 0 1 0 2 1 1 1
Detector Template 
Leading Detector (m) 23.0 0.0 23.0 0.0 24.0 15.0 9.0 9.0
Trailing Detector (m) 14.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 14.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 0.0 9.0 0.0 9.0 15.0 9.0 9.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 15.0
Detector 2 Size(m) 9.0
Detector 2 Type Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4
Detector Phase 5 1 3 8 7 4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Switch Phase
Minimum Initial (s) 5.0 20.0 5.0 20.0 5.0 8.0 5.0 8.0
Minimum Split (s) 8.0 29.2 8.0 29.2 8.0 35.7 8.0 35.7
Total Split (s) 9.9 35.1 9.9 35.1 8.1 36.9 8.1 36.9
Total Split (%) 11.0% 39.0% 11.0% 39.0% 9.0% 41.0% 9.0% 41.0%
Maximum Green (s) 6.9 29.1 6.9 29.1 5.1 30.2 5.1 30.2
Yellow Time (s) 3.0 3.7 3.0 3.7 3.0 4.0 3.0 4.0
All-Red Time (s) 0.0 2.3 0.0 2.3 0.0 2.7 0.0 2.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.0 3.0 6.0 3.0 6.7 3.0 6.7
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 16.0 16.0 22.0 22.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 49.5 38.4 48.5 38.0 29.0 20.2 29.6 21.8
Actuated g/C Ratio 0.55 0.43 0.54 0.42 0.32 0.22 0.33 0.24
v/c Ratio 0.62 0.99 0.59 0.85 0.32 0.59 0.66 0.73
Control Delay 26.6 50.2 14.9 30.1 20.9 22.5 34.7 39.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 26.6 50.2 14.9 30.1 20.9 22.5 34.7 39.8
LOS C D B C C C C D
Approach Delay 48.1 28.5 22.2 37.9
Approach LOS D C C D

Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 24.3 (27%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 95
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.99
Intersection Signal Delay: 36.8 Intersection LOS: D
Intersection Capacity Utilization 85.1% ICU Level of Service E
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     100: DUNDAS ST & GARRARD RD
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 142 1495 134 1152 96 477 163 289
v/c Ratio 0.62 0.99 0.59 0.85 0.32 0.59 0.66 0.73
Control Delay 26.6 50.2 14.9 30.1 20.9 22.5 34.7 39.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 26.6 50.2 14.9 30.1 20.9 22.5 34.7 39.8
Queue Length 50th (m) 9.9 ~122.3 10.2 100.2 10.2 23.2 18.2 40.2
Queue Length 95th (m) #31.8 #191.8 m20.0m#122.0 16.9 32.8 27.3 58.3
Internal Link Dist (m) 86.3 794.0 1173.3 1700.9
Turn Bay Length (m) 37.3 42.8 38.5 26.5
Base Capacity (vph) 233 1507 233 1353 297 1125 246 542
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.61 0.99 0.58 0.85 0.32 0.42 0.66 0.53

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 131 1318 57 123 889 171 88 271 167 150 201 65
Future Volume (vph) 131 1318 57 123 889 171 88 271 167 150 201 65
Ideal Flow (vphpl) 1900 2000 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 6.0 3.0 6.0 3.0 6.7 3.0 6.7
Lane Util. Factor 1.00 *1.00 1.00 0.95 1.00 0.95 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.98 1.00 0.94 1.00 0.96
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1608 3524 1668 3172 1679 3039 1550 1578
Flt Permitted 0.11 1.00 0.11 1.00 0.43 1.00 0.36 1.00
Satd. Flow (perm) 184 3524 188 3172 765 3039 584 1578
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 142 1433 62 134 966 186 96 295 182 163 218 71
RTOR Reduction (vph) 0 3 0 0 15 0 0 122 0 0 15 0
Lane Group Flow (vph) 142 1492 0 134 1137 0 96 355 0 163 274 0
Confl. Peds. (#/hr) 11 14 14 11 13 10 10 13
Heavy Vehicles (%) 11% 11% 19% 7% 11% 1% 6% 11% 8% 15% 16% 8%
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 45.8 37.8 45.0 37.4 24.9 20.8 26.9 21.8
Effective Green, g (s) 45.8 37.8 45.0 37.4 24.9 20.8 26.9 21.8
Actuated g/C Ratio 0.51 0.42 0.50 0.42 0.28 0.23 0.30 0.24
Clearance Time (s) 3.0 6.0 3.0 6.0 3.0 6.7 3.0 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 220 1480 218 1318 253 702 229 382
v/s Ratio Prot c0.06 c0.42 0.05 0.36 0.02 0.12 c0.04 c0.17
v/s Ratio Perm 0.27 0.25 0.09 0.17
v/c Ratio 0.65 1.01 0.61 0.86 0.38 0.51 0.71 0.72
Uniform Delay, d1 15.7 26.1 18.2 24.0 25.1 30.1 26.8 31.3
Progression Factor 1.00 1.00 0.70 1.02 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.4 25.4 2.5 3.9 1.0 0.6 10.0 6.3
Delay (s) 22.0 51.5 15.2 28.2 26.1 30.7 36.8 37.6
Level of Service C D B C C C D D
Approach Delay (s) 48.9 26.9 29.9 37.3
Approach LOS D C C D

Intersection Summary
HCM 2000 Control Delay 37.7 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 18.7
Intersection Capacity Utilization 85.1% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 39 1417 192 14 889 49 212 105 18 49 63 46
Future Volume (vph) 39 1417 192 14 889 49 212 105 18 49 63 46
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 41.4 0.0 25.9 0.0 33.5 0.0 28.6 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 23.3 14.6 40.0 22.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 1.00 0.98 1.00 0.99 0.98
Frt 0.982 0.992 0.978 0.936
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1552 3103 0 1668 3199 0 1566 1688 0 1623 1614 0
Flt Permitted 0.217 0.081 0.681 0.650
Satd. Flow (perm) 355 3103 0 142 3199 0 1098 1688 0 1100 1614 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 27 8 8 32
Link Speed (k/h) 50 50 50 50
Link Distance (m) 563.2 253.5 146.1 163.8
Travel Time (s) 40.6 18.3 10.5 11.8
Confl. Peds. (#/hr) 2 17 17 2 14 6 6 14
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 15% 12% 11% 7% 11% 2% 14% 10% 0% 10% 6% 9%
Adj. Flow (vph) 42 1540 209 15 966 53 230 114 20 53 68 50
Shared Lane Traffic (%)
Lane Group Flow (vph) 42 1749 0 15 1019 0 230 134 0 53 118 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes Yes
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 0 0 0 1 1 1 1
Detector Template 
Leading Detector (m) 22.3 0.0 0.0 0.0 9.0 9.0 15.0 15.0
Trailing Detector (m) 13.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 13.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 0.0 0.0 0.0 9.0 9.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA Perm NA Perm NA Perm NA
Protected Phases 5 2 6 8 4
Permitted Phases 2 6 8 4
Detector Phase 5 8 8 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 9.0 28.0 28.0 28.0 25.0 25.0 25.0 25.0
Total Split (s) 9.9 77.0 67.1 67.1 33.0 33.0 33.0 33.0
Total Split (%) 9.0% 70.0% 61.0% 61.0% 30.0% 30.0% 30.0% 30.0%
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 6.9 71.4 61.5 61.5 27.0 27.0 27.0 27.0
Yellow Time (s) 3.0 4.0 4.0 4.0 3.3 3.3 3.3 3.3
All-Red Time (s) 0.0 1.6 1.6 1.6 2.7 2.7 2.7 2.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 5.6 5.6 5.6 6.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max C-Max None None None None
Walk Time (s) 10.0 10.0 10.0 13.0 13.0 13.0 13.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 75.6 73.0 67.6 67.6 25.4 25.4 25.4 25.4
Actuated g/C Ratio 0.69 0.66 0.61 0.61 0.23 0.23 0.23 0.23
v/c Ratio 0.14 0.85 0.17 0.52 0.91 0.34 0.21 0.30
Control Delay 7.1 19.5 33.7 31.1 79.3 35.2 35.7 26.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 7.1 19.5 33.7 31.1 79.3 35.2 35.7 26.8
LOS A B C C E D D C
Approach Delay 19.2 31.2 63.0 29.5
Approach LOS B C E C

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 84.7 (77%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.91
Intersection Signal Delay: 28.2 Intersection LOS: C
Intersection Capacity Utilization 81.7% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     154: GLEN HILL DR & DUNDAS ST
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 42 1749 15 1019 230 134 53 118
v/c Ratio 0.14 0.85 0.17 0.52 0.91 0.34 0.21 0.30
Control Delay 7.1 19.5 33.7 31.1 79.3 35.2 35.7 26.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 7.1 19.5 33.7 31.1 79.3 35.2 35.7 26.8
Queue Length 50th (m) 2.5 131.3 2.3 98.5 43.5 20.4 8.3 13.6
Queue Length 95th (m) 5.8 167.6 m4.6 119.6 #83.0 36.2 18.3 27.9
Internal Link Dist (m) 539.2 229.5 122.1 139.8
Turn Bay Length (m) 41.4 25.9 33.5 28.6
Base Capacity (vph) 318 2068 87 1969 269 420 270 420
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.13 0.85 0.17 0.52 0.86 0.32 0.20 0.28

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 39 1417 192 14 889 49 212 105 18 49 63 46
Future Volume (vph) 39 1417 192 14 889 49 212 105 18 49 63 46
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 5.6 5.6 5.6 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 0.99 1.00
Frt 1.00 0.98 1.00 0.99 1.00 0.98 1.00 0.94
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1552 3103 1668 3200 1532 1687 1608 1614
Flt Permitted 0.22 1.00 0.08 1.00 0.68 1.00 0.65 1.00
Satd. Flow (perm) 354 3103 142 3200 1098 1687 1100 1614
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 42 1540 209 15 966 53 230 114 20 53 68 50
RTOR Reduction (vph) 0 9 0 0 3 0 0 6 0 0 25 0
Lane Group Flow (vph) 42 1740 0 15 1016 0 230 128 0 53 93 0
Confl. Peds. (#/hr) 2 17 17 2 14 6 6 14
Heavy Vehicles (%) 15% 12% 11% 7% 11% 2% 14% 10% 0% 10% 6% 9%
Turn Type pm+pt NA Perm NA Perm NA Perm NA
Protected Phases 5 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 73.0 73.0 66.4 66.4 25.4 25.4 25.4 25.4
Effective Green, g (s) 73.0 73.0 66.4 66.4 25.4 25.4 25.4 25.4
Actuated g/C Ratio 0.66 0.66 0.60 0.60 0.23 0.23 0.23 0.23
Clearance Time (s) 3.0 5.6 5.6 5.6 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 274 2059 85 1931 253 389 254 372
v/s Ratio Prot 0.01 c0.56 0.32 0.08 0.06
v/s Ratio Perm 0.10 0.11 c0.21 0.05
v/c Ratio 0.15 0.85 0.18 0.53 0.91 0.33 0.21 0.25
Uniform Delay, d1 7.7 14.2 9.7 12.7 41.2 35.2 34.2 34.5
Progression Factor 1.00 1.00 2.26 2.32 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 4.5 3.4 0.8 33.1 0.5 0.4 0.4
Delay (s) 7.9 18.6 25.3 30.1 74.2 35.7 34.6 34.9
Level of Service A B C C E D C C
Approach Delay (s) 18.4 30.1 60.0 34.8
Approach LOS B C E C

Intersection Summary
HCM 2000 Control Delay 27.3 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 14.6
Intersection Capacity Utilization 81.7% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 23 1573 7 1 1032 50 5 1 10 90 0 23
Future Volume (vph) 23 1573 7 1 1032 50 5 1 10 90 0 23
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 49.7 0.0 52.2 0.0 0.0 0.0 20.3 0.0
Storage Lanes 1 0 1 0 0 0 1 0
Taper Length (m) 0.0 25.0 0.0 35.7
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 1.00 0.99 0.99 0.98
Frt 0.999 0.993 0.913 0.850
Flt Protected 0.950 0.950 0.986 0.950
Satd. Flow (prot) 1638 3154 0 1785 3184 0 0 1577 0 1608 1285 0
Flt Permitted 0.218 0.105 0.929 0.746
Satd. Flow (perm) 375 3154 0 197 3184 0 0 1483 0 1253 1285 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 1 9 11 116
Link Speed (k/h) 50 50 50 50
Link Distance (m) 302.2 414.1 37.7 183.4
Travel Time (s) 21.8 29.8 2.7 13.2
Confl. Peds. (#/hr) 6 3 3 6 4 5 5 4
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 9% 13% 29% 0% 11% 14% 0% 100% 0% 11% 0% 22%
Adj. Flow (vph) 25 1710 8 1 1122 54 5 1 11 98 0 25
Shared Lane Traffic (%)
Lane Group Flow (vph) 25 1718 0 1 1176 0 0 17 0 98 25 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 0.0 3.5
Link Offset(m) 0.0 0.0 -10.1 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes Yes
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 0 0 0 1 1 1 1
Detector Template 
Leading Detector (m) 9.0 0.0 0.0 0.0 15.0 9.0 9.0 9.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 0.0 0.0 0.0 15.0 9.0 9.0 9.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Detector Phase 2 8 8 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 28.0 28.0 28.0 28.0 28.0 28.0 28.0 28.0
Total Split (s) 79.2 79.2 79.2 79.2 30.8 30.8 30.8 30.8
Total Split (%) 72.0% 72.0% 72.0% 72.0% 28.0% 28.0% 28.0% 28.0%
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 73.5 73.5 73.5 73.5 24.8 24.8 24.8 24.8
Yellow Time (s) 3.7 3.7 3.7 3.7 3.5 3.5 3.5 3.5
All-Red Time (s) 2.0 2.0 2.0 2.0 2.5 2.5 2.5 2.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.7 5.7 5.7 5.7 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None None None
Walk Time (s) 15.0 15.0 15.0 15.0 16.0 16.0 16.0 16.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 84.3 84.3 84.3 84.3 14.0 14.0 14.0
Actuated g/C Ratio 0.77 0.77 0.77 0.77 0.13 0.13 0.13
v/c Ratio 0.09 0.71 0.01 0.48 0.09 0.62 0.09
Control Delay 3.6 12.4 4.0 6.0 24.6 61.1 0.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 3.6 12.4 4.0 6.0 24.6 61.1 0.7
LOS A B A A C E A
Approach Delay 12.3 6.0 24.6 48.8
Approach LOS B A C D

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.71
Intersection Signal Delay: 11.4 Intersection LOS: B
Intersection Capacity Utilization 65.8% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     169: DUNDAS ST & KATHLEEN ST
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Lane Group EBL EBT WBL WBT NBT SBL SBT
Lane Group Flow (vph) 25 1718 1 1176 17 98 25
v/c Ratio 0.09 0.71 0.01 0.48 0.09 0.62 0.09
Control Delay 3.6 12.4 4.0 6.0 24.6 61.1 0.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 3.6 12.4 4.0 6.0 24.6 61.1 0.7
Queue Length 50th (m) 0.6 61.1 0.0 37.1 1.1 18.6 0.0
Queue Length 95th (m) m1.3 m80.2 0.5 61.6 6.5 32.5 0.0
Internal Link Dist (m) 278.2 390.1 13.7 159.4
Turn Bay Length (m) 49.7 52.2 20.3
Base Capacity (vph) 287 2417 150 2443 342 282 379
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.09 0.71 0.01 0.48 0.05 0.35 0.07

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 23 1573 7 1 1032 50 5 1 10 90 0 23
Future Volume (vph) 23 1573 7 1 1032 50 5 1 10 90 0 23
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.7 5.7 5.7 5.7 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00
Frt 1.00 1.00 1.00 0.99 0.91 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.99 0.95 1.00
Satd. Flow (prot) 1633 3154 1785 3185 1573 1596 1285
Flt Permitted 0.22 1.00 0.11 1.00 0.93 0.75 1.00
Satd. Flow (perm) 375 3154 198 3185 1482 1254 1285
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 25 1710 8 1 1122 54 5 1 11 98 0 25
RTOR Reduction (vph) 0 0 0 0 2 0 0 10 0 0 22 0
Lane Group Flow (vph) 25 1718 0 1 1174 0 0 7 0 98 3 0
Confl. Peds. (#/hr) 6 3 3 6 4 5 5 4
Heavy Vehicles (%) 9% 13% 29% 0% 11% 14% 0% 100% 0% 11% 0% 22%
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 84.3 84.3 84.3 84.3 14.0 14.0 14.0
Effective Green, g (s) 84.3 84.3 84.3 84.3 14.0 14.0 14.0
Actuated g/C Ratio 0.77 0.77 0.77 0.77 0.13 0.13 0.13
Clearance Time (s) 5.7 5.7 5.7 5.7 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 287 2417 151 2440 188 159 163
v/s Ratio Prot c0.54 0.37 0.00
v/s Ratio Perm 0.07 0.01 0.00 c0.08
v/c Ratio 0.09 0.71 0.01 0.48 0.04 0.62 0.02
Uniform Delay, d1 3.2 6.6 3.0 4.8 42.1 45.5 42.0
Progression Factor 0.72 1.49 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 1.1 0.1 0.7 0.1 6.9 0.0
Delay (s) 2.7 10.9 3.1 5.4 42.2 52.4 42.0
Level of Service A B A A D D D
Approach Delay (s) 10.8 5.4 42.2 50.3
Approach LOS B A D D

Intersection Summary
HCM 2000 Control Delay 10.5 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 11.7
Intersection Capacity Utilization 65.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 0 0 1234 28 0 26
Future Volume (vph) 0 0 1234 28 0 26
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 0.86 0.86 1.00 1.00
Frt 0.997 0.865
Flt Protected
Satd. Flow (prot) 0 0 6320 0 0 1625
Flt Permitted
Satd. Flow (perm) 0 0 6320 0 0 1625
Link Speed (k/h) 50 50 48
Link Distance (m) 285.3 225.6 92.1
Travel Time (s) 20.5 16.2 6.9
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 2% 0% 0% 0%
Adj. Flow (vph) 0 0 1341 30 0 28
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 1371 0 0 28
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 0.0 0.0 0.0
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 24 14 24 14
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 28.3% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 203 865 42 204 785 0 0 736 36
Future Volume (vph) 0 0 0 203 865 42 204 785 0 0 736 36
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 2000 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 0.0 0.0 30.0 0.0 0.0 0.0
Storage Lanes 0 0 0 0 1 0 0 0
Taper Length (m) 0.0 0.0 12.0 0.0
Lane Util. Factor 1.00 1.00 1.00 0.91 0.91 0.91 1.00 0.95 1.00 1.00 0.95 0.95
Ped Bike Factor 1.00 0.99 1.00
Frt 0.994 0.993
Flt Protected 0.991 0.950
Satd. Flow (prot) 0 0 0 0 4492 0 1691 3181 0 0 3121 0
Flt Permitted 0.991 0.216
Satd. Flow (perm) 0 0 0 0 4484 0 382 3181 0 0 3121 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 9 7
Link Speed (k/h) 50 50 50 50
Link Distance (m) 226.5 417.7 98.9 574.3
Travel Time (s) 16.3 30.1 7.1 41.3
Confl. Peds. (#/hr) 8 11 19 19
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 0% 2% 1% 0% 0% 1% 0% 0% 2% 3%
Adj. Flow (vph) 0 0 0 221 940 46 222 853 0 0 800 39
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 0 1207 0 222 853 0 0 839 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.09 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA pm+pt NA NA
Protected Phases 6 3 8 4
Permitted Phases 6 8
Minimum Split (s) 26.0 26.0 11.0 24.0 24.0
Total Split (s) 28.0 28.0 14.0 42.0 28.0
Total Split (%) 40.0% 40.0% 20.0% 60.0% 40.0%
Maximum Green (s) 22.3 22.3 8.6 36.6 22.6
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.0 2.0 1.7 1.7 1.7
Lost Time Adjust (s) 0.0 -3.0 0.0 0.0
Total Lost Time (s) 5.7 2.4 5.4 5.4
Lead/Lag Lag Lead
Lead-Lag Optimize?
Walk Time (s) 13.0 13.0 11.0 11.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 22.3 39.6 36.6 22.6
Actuated g/C Ratio 0.32 0.57 0.52 0.32
v/c Ratio 0.84 0.51 0.51 0.83
Control Delay 14.9 4.9 1.4 30.6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.1 1.9
Total Delay 14.9 4.9 1.5 32.4
LOS B A A C
Approach Delay 14.9 2.2 32.4
Approach LOS B A C

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 11.2 (16%), Referenced to phase 6:WBTL, Start of Green
Natural Cycle: 65
Control Type: Pretimed
Maximum v/c Ratio: 0.84
Intersection Signal Delay: 15.2 Intersection LOS: B
Intersection Capacity Utilization 73.4% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     12: RR 53 (STEVENSON RD) & BOND ST
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Lane Group WBT NBL NBT SBT
Lane Group Flow (vph) 1207 222 853 839
v/c Ratio 0.84 0.51 0.51 0.83
Control Delay 14.9 4.9 1.4 30.6
Queue Delay 0.0 0.0 0.1 1.9
Total Delay 14.9 4.9 1.5 32.4
Queue Length 50th (m) 44.5 4.4 4.0 48.1
Queue Length 95th (m) m67.3 m4.7 m4.0 #75.1
Internal Link Dist (m) 393.7 74.9 550.3
Turn Bay Length (m) 30.0
Base Capacity (vph) 1434 433 1663 1012
Starvation Cap Reductn 0 0 166 0
Spillback Cap Reductn 0 0 0 72
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.84 0.51 0.57 0.89

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 203 865 42 204 785 0 0 736 36
Future Volume (vph) 0 0 0 203 865 42 204 785 0 0 736 36
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 2000 1900 1900 1900 1900 1900
Total Lost time (s) 5.7 2.4 5.4 5.4
Lane Util. Factor 0.91 1.00 0.95 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 0.99 1.00 1.00 0.99
Flt Protected 0.99 0.95 1.00 1.00
Satd. Flow (prot) 4485 1689 3181 3121
Flt Permitted 0.99 0.22 1.00 1.00
Satd. Flow (perm) 4485 384 3181 3121
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 221 940 46 222 853 0 0 800 39
RTOR Reduction (vph) 0 0 0 0 6 0 0 0 0 0 5 0
Lane Group Flow (vph) 0 0 0 0 1201 0 222 853 0 0 834 0
Confl. Peds. (#/hr) 8 11 19 19
Heavy Vehicles (%) 0% 0% 0% 2% 1% 0% 0% 1% 0% 0% 2% 3%
Turn Type Perm NA pm+pt NA NA
Protected Phases 6 3 8 4
Permitted Phases 6 8
Actuated Green, G (s) 22.3 36.6 36.6 22.6
Effective Green, g (s) 22.3 39.6 36.6 22.6
Actuated g/C Ratio 0.32 0.57 0.52 0.32
Clearance Time (s) 5.7 5.4 5.4 5.4
Lane Grp Cap (vph) 1428 433 1663 1007
v/s Ratio Prot c0.08 0.27 c0.27
v/s Ratio Perm 0.27 0.20
v/c Ratio 0.84 0.51 0.51 0.83
Uniform Delay, d1 22.2 17.1 10.9 21.9
Progression Factor 0.48 0.21 0.09 1.00
Incremental Delay, d2 3.5 1.4 0.4 7.8
Delay (s) 14.1 5.1 1.4 29.7
Level of Service B A A C
Approach Delay (s) 0.0 14.1 2.1 29.7
Approach LOS A B A C

Intersection Summary
HCM 2000 Control Delay 14.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 13.5
Intersection Capacity Utilization 73.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings PM Peak Hour
14: GIBBONS ST & BOND ST Whitby Oshawa - 2019 Existing PM

Synchro 9 12-18-2020
IBI Group Page 6

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 144 1097 81 98 214 0 0 234 24
Future Volume (vph) 0 0 0 144 1097 81 98 214 0 0 234 24
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 0.0 0.0 30.0 0.0 0.0 0.0
Storage Lanes 0 0 0 0 1 0 0 0
Taper Length (m) 0.0 0.0 25.0 0.0
Lane Util. Factor 1.00 1.00 1.00 0.91 0.91 0.91 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00
Frt 0.991 0.987
Flt Protected 0.995 0.950
Satd. Flow (prot) 0 0 0 0 4497 0 1591 1691 0 0 1669 0
Flt Permitted 0.995 0.568
Satd. Flow (perm) 0 0 0 0 4494 0 951 1691 0 0 1669 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 16 10
Link Speed (k/h) 50 50 50 50
Link Distance (m) 417.7 284.9 101.7 576.9
Travel Time (s) 30.1 20.5 7.3 41.5
Confl. Peds. (#/hr) 4 13 12 12
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 0% 1% 1% 0% 1% 0% 0% 0% 0% 0%
Adj. Flow (vph) 0 0 0 157 1192 88 107 233 0 0 254 26
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 0 1437 0 107 233 0 0 280 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA Perm NA NA
Protected Phases 2 4 4
Permitted Phases 2 4
Minimum Split (s) 28.0 28.0 23.0 23.0 23.0
Total Split (s) 30.8 30.8 39.2 39.2 39.2
Total Split (%) 44.0% 44.0% 56.0% 56.0% 56.0%
Maximum Green (s) 25.3 25.3 33.6 33.6 33.6
Yellow Time (s) 3.3 3.3 3.3 3.3 3.3
All-Red Time (s) 2.2 2.2 2.3 2.3 2.3
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.6 5.6 5.6
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 12.0 12.0 11.0 11.0 11.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 25.3 33.6 33.6 33.6
Actuated g/C Ratio 0.36 0.48 0.48 0.48
v/c Ratio 0.88 0.23 0.29 0.35
Control Delay 14.4 4.8 4.6 12.5
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 14.4 4.8 4.6 12.5
LOS B A A B
Approach Delay 14.4 4.7 12.5
Approach LOS B A B

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 39.9 (57%), Referenced to phase 2:WBTL, Start of Green
Natural Cycle: 55
Control Type: Pretimed
Maximum v/c Ratio: 0.88
Intersection Signal Delay: 12.5 Intersection LOS: B
Intersection Capacity Utilization 64.8% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     14: GIBBONS ST & BOND ST



Queues PM Peak Hour
14: GIBBONS ST & BOND ST Whitby Oshawa - 2019 Existing PM

Synchro 9 12-18-2020
IBI Group Page 8

Lane Group WBT NBL NBT SBT
Lane Group Flow (vph) 1437 107 233 280
v/c Ratio 0.88 0.23 0.29 0.35
Control Delay 14.4 4.8 4.6 12.5
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 14.4 4.8 4.6 12.5
Queue Length 50th (m) 16.1 3.6 8.2 19.0
Queue Length 95th (m) #33.0 m6.0 m11.2 33.1
Internal Link Dist (m) 260.9 77.7 552.9
Turn Bay Length (m) 30.0
Base Capacity (vph) 1634 456 811 806
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.88 0.23 0.29 0.35

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 144 1097 81 98 214 0 0 234 24
Future Volume (vph) 0 0 0 144 1097 81 98 214 0 0 234 24
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.6 5.6 5.6
Lane Util. Factor 0.91 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 0.99 1.00 1.00 0.99
Flt Protected 0.99 0.95 1.00 1.00
Satd. Flow (prot) 4492 1591 1691 1670
Flt Permitted 0.99 0.57 1.00 1.00
Satd. Flow (perm) 4492 952 1691 1670
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 157 1192 88 107 233 0 0 254 26
RTOR Reduction (vph) 0 0 0 0 10 0 0 0 0 0 5 0
Lane Group Flow (vph) 0 0 0 0 1427 0 107 233 0 0 275 0
Confl. Peds. (#/hr) 4 13 12 12
Heavy Vehicles (%) 0% 0% 0% 1% 1% 0% 1% 0% 0% 0% 0% 0%
Turn Type Perm NA Perm NA NA
Protected Phases 2 4 4
Permitted Phases 2 4
Actuated Green, G (s) 25.3 33.6 33.6 33.6
Effective Green, g (s) 25.3 33.6 33.6 33.6
Actuated g/C Ratio 0.36 0.48 0.48 0.48
Clearance Time (s) 5.5 5.6 5.6 5.6
Lane Grp Cap (vph) 1623 456 811 801
v/s Ratio Prot 0.14 c0.16
v/s Ratio Perm 0.32 0.11
v/c Ratio 0.88 0.23 0.29 0.34
Uniform Delay, d1 20.9 10.7 11.0 11.3
Progression Factor 0.42 0.33 0.34 1.00
Incremental Delay, d2 4.7 1.0 0.8 1.2
Delay (s) 13.4 4.6 4.5 12.5
Level of Service B A A B
Approach Delay (s) 0.0 13.4 4.5 12.5
Approach LOS A B A B

Intersection Summary
HCM 2000 Control Delay 11.8 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 11.1
Intersection Capacity Utilization 64.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 208 1030 97 162 568 0 0 352 83
Future Volume (vph) 0 0 0 208 1030 97 162 568 0 0 352 83
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 0.91 0.91 0.95 0.95 1.00 1.00 0.95 0.95
Ped Bike Factor 0.98 1.00 1.00 0.99
Frt 0.987 0.971
Flt Protected 0.950 0.989
Satd. Flow (prot) 0 0 0 1575 4462 0 0 3146 0 0 3063 0
Flt Permitted 0.950 0.720
Satd. Flow (perm) 0 0 0 1540 4462 0 0 2282 0 0 3063 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 23 44
Link Speed (k/h) 50 50 50 50
Link Distance (m) 130.2 285.3 115.6 63.6
Travel Time (s) 9.4 20.5 8.3 4.6
Confl. Peds. (#/hr) 19 9 29 29
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 0% 2% 2% 1% 1% 1% 0% 0% 1% 1%
Adj. Flow (vph) 0 0 0 226 1120 105 176 617 0 0 383 90
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 226 1225 0 0 793 0 0 473 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 0.0 0.0
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA pm+pt NA NA
Protected Phases 6 3 8 4
Permitted Phases 6 8
Minimum Split (s) 26.0 26.0 12.0 26.0 26.0
Total Split (s) 28.7 28.7 11.9 41.3 29.4
Total Split (%) 41.0% 41.0% 17.0% 59.0% 42.0%
Maximum Green (s) 22.8 22.8 5.7 35.1 23.2
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.2 2.2 2.5 2.5 2.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.9 5.9 6.2 6.2
Lead/Lag Lag Lead
Lead-Lag Optimize? Yes
Walk Time (s) 13.0 13.0 14.0 14.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 22.8 22.8 35.1 23.2
Actuated g/C Ratio 0.33 0.33 0.50 0.33
v/c Ratio 0.45 0.83 0.65 0.45
Control Delay 11.3 16.7 16.3 18.3
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 11.3 16.7 16.3 18.3
LOS B B B B
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Approach Delay 15.8 16.3 18.3
Approach LOS B B B

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 16.8 (24%), Referenced to phase 6:WBTL, Start of Green
Natural Cycle: 65
Control Type: Pretimed
Maximum v/c Ratio: 0.83
Intersection Signal Delay: 16.4 Intersection LOS: B
Intersection Capacity Utilization 78.3% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     16: RR 54 (PARK RD W) & BOND ST



Queues PM Peak Hour
16: RR 54 (PARK RD W) & BOND ST Whitby Oshawa - 2019 Existing PM

Synchro 9 12-18-2020
IBI Group Page 12

Lane Group WBL WBT NBT SBT
Lane Group Flow (vph) 226 1225 793 473
v/c Ratio 0.45 0.83 0.65 0.45
Control Delay 11.3 16.7 16.3 18.3
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 11.3 16.7 16.3 18.3
Queue Length 50th (m) 11.4 36.5 40.6 20.8
Queue Length 95th (m) m23.1 #53.6 m45.5 32.2
Internal Link Dist (m) 261.3 91.6 39.6
Turn Bay Length (m)
Base Capacity (vph) 501 1468 1214 1044
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.45 0.83 0.65 0.45

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 208 1030 97 162 568 0 0 352 83
Future Volume (vph) 0 0 0 208 1030 97 162 568 0 0 352 83
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.9 5.9 6.2 6.2
Lane Util. Factor 1.00 0.91 0.95 0.95
Frpb, ped/bikes 1.00 1.00 1.00 0.99
Flpb, ped/bikes 0.98 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.97
Flt Protected 0.95 1.00 0.99 1.00
Satd. Flow (prot) 1540 4463 3138 3065
Flt Permitted 0.95 1.00 0.72 1.00
Satd. Flow (perm) 1540 4463 2286 3065
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 226 1120 105 176 617 0 0 383 90
RTOR Reduction (vph) 0 0 0 0 16 0 0 0 0 0 29 0
Lane Group Flow (vph) 0 0 0 226 1209 0 0 793 0 0 444 0
Confl. Peds. (#/hr) 19 9 29 29
Heavy Vehicles (%) 0% 0% 0% 2% 2% 1% 1% 1% 0% 0% 1% 1%
Turn Type Perm NA pm+pt NA NA
Protected Phases 6 3 8 4
Permitted Phases 6 8
Actuated Green, G (s) 22.8 22.8 35.1 23.2
Effective Green, g (s) 22.8 22.8 35.1 23.2
Actuated g/C Ratio 0.33 0.33 0.50 0.33
Clearance Time (s) 5.9 5.9 6.2 6.2
Lane Grp Cap (vph) 501 1453 1215 1015
v/s Ratio Prot c0.27 c0.05 0.14
v/s Ratio Perm 0.15 c0.27
v/c Ratio 0.45 0.83 0.65 0.44
Uniform Delay, d1 18.7 21.8 12.9 18.3
Progression Factor 0.46 0.52 1.08 1.00
Incremental Delay, d2 2.5 4.9 1.3 1.4
Delay (s) 11.0 16.2 15.2 19.7
Level of Service B B B B
Approach Delay (s) 0.0 15.4 15.2 19.7
Approach LOS A B B B

Intersection Summary
HCM 2000 Control Delay 16.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 18.3
Intersection Capacity Utilization 78.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 49 1016 32 103 230 0 0 45 161
Future Volume (vph) 0 0 0 49 1016 32 103 230 0 0 45 161
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 0.0 40.0 15.0 0.0 0.0 0.0
Storage Lanes 0 0 0 0 1 0 0 0
Taper Length (m) 0.0 0.0 25.0 0.0
Lane Util. Factor 1.00 1.00 1.00 0.86 0.86 0.86 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.99 0.98
Frt 0.996 0.895
Flt Protected 0.998 0.950
Satd. Flow (prot) 0 0 0 0 4757 0 1591 1691 0 0 1478 0
Flt Permitted 0.998 0.576
Satd. Flow (perm) 0 0 0 0 4747 0 952 1691 0 0 1478 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 9 175
Link Speed (k/h) 50 50 50 50
Link Distance (m) 225.6 137.8 101.3 180.2
Travel Time (s) 16.2 9.9 7.3 13.0
Confl. Peds. (#/hr) 20 32 16 16
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 0% 4% 3% 3% 1% 0% 0% 0% 0% 0%
Parking  (#/hr) 100 100 100
Adj. Flow (vph) 0 0 0 53 1104 35 112 250 0 0 49 175
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 0 1192 0 112 250 0 0 224 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left L NA Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.42 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA pm+pt NA NA
Protected Phases 2 3 3 4 4
Permitted Phases 2 3 4
Minimum Split (s) 27.0 27.0 8.0 24.0
Total Split (s) 32.2 32.2 11.2 26.6
Total Split (%) 46.0% 46.0% 16.0% 38.0%
Maximum Green (s) 26.6 26.6 8.2 21.1
Yellow Time (s) 4.0 4.0 3.0 3.7
All-Red Time (s) 1.6 1.6 0.0 1.8
Lost Time Adjust (s) 0.0 0.0 0.0
Total Lost Time (s) 5.6 3.0 5.5
Lead/Lag Lead Lag
Lead-Lag Optimize?
Walk Time (s) 7.0 7.0 7.0
Flash Dont Walk (s) 8.0 8.0 11.0
Pedestrian Calls (#/hr) 0 0 0
Act Effct Green (s) 26.6 31.8 34.8 21.1
Actuated g/C Ratio 0.38 0.45 0.50 0.30
v/c Ratio 0.66 0.22 0.30 0.40
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Control Delay 9.3 14.3 16.3 7.9
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 9.3 14.3 16.3 7.9
LOS A B B A
Approach Delay 9.3 15.7 7.9
Approach LOS A B A

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 44.1 (63%), Referenced to phase 2:WBTL, Start of Green
Natural Cycle: 60
Control Type: Pretimed
Maximum v/c Ratio: 0.66
Intersection Signal Delay: 10.4 Intersection LOS: B
Intersection Capacity Utilization 51.8% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     18: MCMILLAN DR & BOND ST
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Lane Group WBT NBL NBT SBT
Lane Group Flow (vph) 1192 112 250 224
v/c Ratio 0.66 0.22 0.30 0.40
Control Delay 9.3 14.3 16.3 7.9
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 9.3 14.3 16.3 7.9
Queue Length 50th (m) 11.8 11.7 26.5 4.2
Queue Length 95th (m) 15.6 m19.4 41.3 17.9
Internal Link Dist (m) 113.8 77.3 156.2
Turn Bay Length (m) 15.0
Base Capacity (vph) 1809 507 840 567
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.66 0.22 0.30 0.40

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 49 1016 32 103 230 0 0 45 161
Future Volume (vph) 0 0 0 49 1016 32 103 230 0 0 45 161
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.6 3.0 3.0 5.5
Lane Util. Factor 0.86 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 0.99 1.00 1.00
Frt 1.00 1.00 1.00 0.89
Flt Protected 1.00 0.95 1.00 1.00
Satd. Flow (prot) 4744 1579 1691 1477
Flt Permitted 1.00 0.58 1.00 1.00
Satd. Flow (perm) 4744 957 1691 1477
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 53 1104 35 112 250 0 0 49 175
RTOR Reduction (vph) 0 0 0 0 6 0 0 0 0 0 122 0
Lane Group Flow (vph) 0 0 0 0 1186 0 112 250 0 0 102 0
Confl. Peds. (#/hr) 20 32 16 16
Heavy Vehicles (%) 0% 0% 0% 4% 3% 3% 1% 0% 0% 0% 0% 0%
Parking  (#/hr) 100 100 100
Turn Type Perm NA pm+pt NA NA
Protected Phases 2 3 3 4 4
Permitted Phases 2 3 4
Actuated Green, G (s) 26.6 29.3 32.3 21.1
Effective Green, g (s) 26.6 29.3 32.3 21.1
Actuated g/C Ratio 0.38 0.42 0.46 0.30
Clearance Time (s) 5.6 3.0 5.5
Lane Grp Cap (vph) 1802 473 780 445
v/s Ratio Prot 0.03 c0.15 0.07
v/s Ratio Perm 0.25 0.07
v/c Ratio 0.66 0.24 0.32 0.23
Uniform Delay, d1 17.9 12.8 11.9 18.3
Progression Factor 0.43 1.37 1.45 1.00
Incremental Delay, d2 1.6 1.0 0.9 1.2
Delay (s) 9.3 18.4 18.2 19.5
Level of Service A B B B
Approach Delay (s) 0.0 9.3 18.3 19.5
Approach LOS A A B B

Intersection Summary
HCM 2000 Control Delay 12.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.50
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 14.1
Intersection Capacity Utilization 51.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 260 918 0 0 0 0 0 571 126
Future Volume (vph) 0 0 0 260 918 0 0 0 0 0 571 126
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 80.0 75.0 0.0 0.0 0.0 30.0
Storage Lanes 0 0 0 0 0 0 0 1
Taper Length (m) 0.0 25.0 0.0 0.0
Lane Util. Factor 1.00 1.00 1.00 0.91 0.91 1.00 1.00 1.00 1.00 1.00 0.91 1.00
Ped Bike Factor 0.99 0.89
Frt 0.850
Flt Protected 0.989
Satd. Flow (prot) 0 0 0 0 4476 0 0 0 0 0 4439 1437
Flt Permitted 0.989
Satd. Flow (perm) 0 0 0 0 4440 0 0 0 0 0 4439 1283
Right Turn on Red Yes Yes Yes Yes Yes
Satd. Flow (RTOR) 126 45
Link Speed (k/h) 50 50 50 50
Link Distance (m) 137.8 182.8 100.6 114.5
Travel Time (s) 9.9 13.2 7.2 8.2
Confl. Peds. (#/hr) 31 79
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 0% 2% 2% 0% 0% 0% 0% 0% 4% 0%
Adj. Flow (vph) 0 0 0 283 998 0 0 0 0 0 621 137
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 0 1281 0 0 0 0 0 621 137
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 0.0 0.0
Link Offset(m) 0.0 0.0 3.5 -3.5
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA NA Perm
Protected Phases 2 4
Permitted Phases 2 4
Minimum Split (s) 26.0 26.0 24.0 24.0
Total Split (s) 35.0 35.0 35.0 35.0
Total Split (%) 50.0% 50.0% 50.0% 50.0%
Maximum Green (s) 29.4 29.4 29.6 29.6
Yellow Time (s) 3.7 3.7 3.7 3.7
All-Red Time (s) 1.9 1.9 1.7 1.7
Lost Time Adjust (s) 0.0 0.0 0.0
Total Lost Time (s) 5.6 5.4 5.4
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 13.0 13.0 12.0 12.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 29.4 29.6 29.6
Actuated g/C Ratio 0.42 0.42 0.42
v/c Ratio 0.66 0.33 0.24
Control Delay 11.7 14.2 10.2
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0
Total Delay 11.7 14.2 10.2
LOS B B B
Approach Delay 11.7 13.5
Approach LOS B B

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 39.9 (57%), Referenced to phase 2:WBTL, Start of Green
Natural Cycle: 50
Control Type: Pretimed
Maximum v/c Ratio: 0.66
Intersection Signal Delay: 12.3 Intersection LOS: B
Intersection Capacity Utilization 57.5% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     20: RR 2A (CENTRE ST) & BOND ST
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Lane Group WBT SBT SBR
Lane Group Flow (vph) 1281 621 137
v/c Ratio 0.66 0.33 0.24
Control Delay 11.7 14.2 10.2
Queue Delay 0.0 0.0 0.0
Total Delay 11.7 14.2 10.2
Queue Length 50th (m) 46.1 17.6 6.6
Queue Length 95th (m) 63.7 24.7 16.2
Internal Link Dist (m) 158.8 90.5
Turn Bay Length (m) 30.0
Base Capacity (vph) 1937 1877 568
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.66 0.33 0.24

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 260 918 0 0 0 0 0 571 126
Future Volume (vph) 0 0 0 260 918 0 0 0 0 0 571 126
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.6 5.4 5.4
Lane Util. Factor 0.91 0.91 1.00
Frpb, ped/bikes 1.00 1.00 0.89
Flpb, ped/bikes 0.99 1.00 1.00
Frt 1.00 1.00 0.85
Flt Protected 0.99 1.00 1.00
Satd. Flow (prot) 4441 4439 1283
Flt Permitted 0.99 1.00 1.00
Satd. Flow (perm) 4441 4439 1283
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 283 998 0 0 0 0 0 621 137
RTOR Reduction (vph) 0 0 0 0 73 0 0 0 0 0 0 26
Lane Group Flow (vph) 0 0 0 0 1208 0 0 0 0 0 621 111
Confl. Peds. (#/hr) 31 79
Heavy Vehicles (%) 0% 0% 0% 2% 2% 0% 0% 0% 0% 0% 4% 0%
Turn Type Perm NA NA Perm
Protected Phases 2 4
Permitted Phases 2 4
Actuated Green, G (s) 29.4 29.6 29.6
Effective Green, g (s) 29.4 29.6 29.6
Actuated g/C Ratio 0.42 0.42 0.42
Clearance Time (s) 5.6 5.4 5.4
Lane Grp Cap (vph) 1865 1877 542
v/s Ratio Prot c0.14
v/s Ratio Perm 0.27 0.09
v/c Ratio 0.65 0.33 0.20
Uniform Delay, d1 16.2 13.6 12.8
Progression Factor 0.69 1.00 1.00
Incremental Delay, d2 1.4 0.5 0.9
Delay (s) 12.6 14.0 13.6
Level of Service B B B
Approach Delay (s) 0.0 12.6 0.0 14.0
Approach LOS A B A B

Intersection Summary
HCM 2000 Control Delay 13.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.49
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 57.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 0 847 87 228 768 0 0 0 0
Future Volume (vph) 0 0 0 0 847 87 228 768 0 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 0.0 40.0 15.0 0.0 0.0 0.0
Storage Lanes 0 0 0 1 1 0 0 0
Taper Length (m) 0.0 0.0 25.0 0.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00
Ped Bike Factor 0.86 0.91
Frt 0.850
Flt Protected 0.950
Satd. Flow (prot) 0 0 0 0 3119 1423 1530 3150 0 0 0 0
Flt Permitted 0.950
Satd. Flow (perm) 0 0 0 0 3119 1219 1393 3150 0 0 0 0
Right Turn on Red Yes Yes Yes Yes Yes
Satd. Flow (RTOR) 78 58
Link Speed (k/h) 50 50 50 50
Link Distance (m) 182.8 256.2 100.7 199.2
Travel Time (s) 13.2 18.4 7.3 14.3
Confl. Peds. (#/hr) 102 68
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 0% 0% 3% 1% 5% 2% 0% 0% 0% 0%
Adj. Flow (vph) 0 0 0 0 921 95 248 835 0 0 0 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 0 921 95 248 835 0 0 0 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type NA Perm Perm NA
Protected Phases 2 4
Permitted Phases 2 4
Minimum Split (s) 24.0 24.0 23.0 23.0
Total Split (s) 35.0 35.0 35.0 35.0
Total Split (%) 50.0% 50.0% 50.0% 50.0%
Maximum Green (s) 29.4 29.4 29.5 29.5
Yellow Time (s) 3.3 3.3 3.3 3.3
All-Red Time (s) 2.3 2.3 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.6 5.6 5.5 5.5
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 11.0 11.0 11.0 11.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 29.4 29.4 29.5 29.5
Actuated g/C Ratio 0.42 0.42 0.42 0.42
v/c Ratio 0.70 0.17 0.40 0.63
Control Delay 20.3 5.4 4.7 10.8
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 1.4
Total Delay 20.3 5.4 4.7 12.1
LOS C A A B
Approach Delay 18.9 10.4
Approach LOS B B

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 14.7 (21%), Referenced to phase 2:WBT, Start of Green
Natural Cycle: 50
Control Type: Pretimed
Maximum v/c Ratio: 0.70
Intersection Signal Delay: 14.5 Intersection LOS: B
Intersection Capacity Utilization 103.7% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     22: RR 2 (SIMCOE ST) & BOND ST
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Lane Group WBT WBR NBL NBT
Lane Group Flow (vph) 921 95 248 835
v/c Ratio 0.70 0.17 0.40 0.63
Control Delay 20.3 5.4 4.7 10.8
Queue Delay 0.0 0.0 0.0 1.4
Total Delay 20.3 5.4 4.7 12.1
Queue Length 50th (m) 46.3 1.2 1.8 30.7
Queue Length 95th (m) 64.6 8.2 m3.9 39.8
Internal Link Dist (m) 232.2 76.7
Turn Bay Length (m) 40.0 15.0
Base Capacity (vph) 1309 557 620 1327
Starvation Cap Reductn 0 0 0 285
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.70 0.17 0.40 0.80

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 0 847 87 228 768 0 0 0 0
Future Volume (vph) 0 0 0 0 847 87 228 768 0 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.6 5.6 5.5 5.5
Lane Util. Factor 0.95 1.00 1.00 0.95
Frpb, ped/bikes 1.00 0.86 1.00 1.00
Flpb, ped/bikes 1.00 1.00 0.91 1.00
Frt 1.00 0.85 1.00 1.00
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3119 1219 1393 3150
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3119 1219 1393 3150
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 0 921 95 248 835 0 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 45 34 0 0 0 0 0
Lane Group Flow (vph) 0 0 0 0 921 50 214 835 0 0 0 0
Confl. Peds. (#/hr) 102 68
Heavy Vehicles (%) 0% 0% 0% 0% 3% 1% 5% 2% 0% 0% 0% 0%
Turn Type NA Perm Perm NA
Protected Phases 2 4
Permitted Phases 2 4
Actuated Green, G (s) 29.4 29.4 29.5 29.5
Effective Green, g (s) 29.4 29.4 29.5 29.5
Actuated g/C Ratio 0.42 0.42 0.42 0.42
Clearance Time (s) 5.6 5.6 5.5 5.5
Lane Grp Cap (vph) 1309 511 587 1327
v/s Ratio Prot c0.30 c0.27
v/s Ratio Perm 0.04 0.15
v/c Ratio 0.70 0.10 0.37 0.63
Uniform Delay, d1 16.7 12.3 13.8 15.9
Progression Factor 1.00 1.00 0.30 0.56
Incremental Delay, d2 3.2 0.4 1.3 1.7
Delay (s) 19.9 12.7 5.4 10.6
Level of Service B B A B
Approach Delay (s) 0.0 19.2 9.4 0.0
Approach LOS A B A A

Intersection Summary
HCM 2000 Control Delay 14.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 11.1
Intersection Capacity Utilization 103.7% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 303 1174 123 52 818 152 81 481 55 209 360 282
Future Volume (vph) 303 1174 123 52 818 152 81 481 55 209 360 282
Ideal Flow (vphpl) 1900 2000 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 92.0 0.0 38.0 0.0 64.0 0.0 103.0 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 37.0 48.0 66.0 82.0
Lane Util. Factor 1.00 *1.00 0.95 1.00 0.95 0.95 1.00 0.95 0.95 1.00 0.95 0.95
Ped Bike Factor 1.00 1.00 0.99 0.99 1.00 1.00 0.99
Frt 0.986 0.977 0.985 0.934
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1767 3854 0 1785 3438 0 1785 3471 0 1767 3267 0
Flt Permitted 0.135 0.150 0.260 0.337
Satd. Flow (perm) 250 3854 0 282 3438 0 485 3471 0 625 3267 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 14 24 14 232
Link Speed (k/h) 50 50 50 60
Link Distance (m) 818.0 320.3 152.9 706.1
Travel Time (s) 58.9 23.1 11.0 42.4
Confl. Peds. (#/hr) 21 8 8 21 17 7 7 17
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 1% 1% 0% 1% 0% 0% 1% 2% 1% 1% 0%
Adj. Flow (vph) 329 1276 134 57 889 165 88 523 60 227 391 307
Shared Lane Traffic (%)
Lane Group Flow (vph) 329 1410 0 57 1054 0 88 583 0 227 698 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes
Headway Factor 1.01 0.95 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 14 24 15
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4
Minimum Split (s) 9.0 31.0 9.0 31.0 9.0 28.0 9.0 28.0
Total Split (s) 12.6 36.0 9.9 33.3 9.0 35.1 9.0 35.1
Total Split (%) 14.0% 40.0% 11.0% 37.0% 10.0% 39.0% 10.0% 39.0%
Maximum Green (s) 9.6 29.4 6.9 26.7 6.0 28.9 6.0 28.9
Yellow Time (s) 3.0 4.1 3.0 4.1 3.0 4.2 3.0 4.2
All-Red Time (s) 0.0 2.5 0.0 2.5 0.0 2.0 0.0 2.0
Lost Time Adjust (s) -3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 0.0 6.6 3.0 6.6 3.0 6.2 3.0 6.2
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Walk Time (s) 17.0 17.0 16.0 16.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 45.9 29.4 37.2 26.7 38.1 28.9 38.1 28.9
Actuated g/C Ratio 0.51 0.33 0.41 0.30 0.42 0.32 0.42 0.32
v/c Ratio 0.97 1.11 0.25 1.02 0.30 0.52 0.67 0.58
Control Delay 40.4 82.3 15.8 64.4 17.0 26.2 28.0 18.7
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 40.4 82.3 15.8 64.4 17.0 26.2 28.0 18.7
LOS D F B E B C C B
Approach Delay 74.3 61.9 25.0 21.0
Approach LOS E E C C

Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 18 (20%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Pretimed
Maximum v/c Ratio: 1.11
Intersection Signal Delay: 52.7 Intersection LOS: D
Intersection Capacity Utilization 91.0% ICU Level of Service E
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     88: RR 52 (THORNTON RD) & DUNDAS ST/KING ST
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 329 1410 57 1054 88 583 227 698
v/c Ratio 0.97 1.11 0.25 1.02 0.30 0.52 0.67 0.58
Control Delay 40.4 82.3 15.8 64.4 17.0 26.2 28.0 18.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 40.4 82.3 15.8 64.4 17.0 26.2 28.0 18.7
Queue Length 50th (m) 31.0 ~130.4 4.7 ~89.2 7.7 38.4 21.7 31.6
Queue Length 95th (m) m#35.1m#140.1 10.5 #128.6 15.4 52.9 #36.9 47.6
Internal Link Dist (m) 794.0 296.3 128.9 682.1
Turn Bay Length (m) 92.0 38.0 64.0 103.0
Base Capacity (vph) 339 1268 231 1036 291 1124 340 1206
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.97 1.11 0.25 1.02 0.30 0.52 0.67 0.58

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Signalized Intersection Capacity Analysis PM Peak Hour
88: RR 52 (THORNTON RD) & DUNDAS ST/KING ST Whitby Oshawa - 2019 Existing PM

Synchro 9 12-18-2020
IBI Group Page 29

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 303 1174 123 52 818 152 81 481 55 209 360 282
Future Volume (vph) 303 1174 123 52 818 152 81 481 55 209 360 282
Ideal Flow (vphpl) 1900 2000 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 0.0 6.6 3.0 6.6 3.0 6.2 3.0 6.2
Lane Util. Factor 1.00 *1.00 1.00 0.95 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.98 1.00 0.98 1.00 0.93
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1767 3853 1785 3437 1782 3469 1765 3267
Flt Permitted 0.13 1.00 0.15 1.00 0.26 1.00 0.34 1.00
Satd. Flow (perm) 250 3853 281 3437 487 3469 627 3267
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 329 1276 134 57 889 165 88 523 60 227 391 307
RTOR Reduction (vph) 0 9 0 0 17 0 0 10 0 0 158 0
Lane Group Flow (vph) 329 1401 0 57 1037 0 88 573 0 227 540 0
Confl. Peds. (#/hr) 21 8 8 21 17 7 7 17
Heavy Vehicles (%) 1% 1% 1% 0% 1% 0% 0% 1% 2% 1% 1% 0%
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 39.0 29.4 33.6 26.7 34.9 28.9 34.9 28.9
Effective Green, g (s) 42.3 29.4 33.6 26.7 34.9 28.9 34.9 28.9
Actuated g/C Ratio 0.47 0.33 0.37 0.30 0.39 0.32 0.39 0.32
Clearance Time (s) 3.0 6.6 3.0 6.6 3.0 6.2 3.0 6.2
Lane Grp Cap (vph) 329 1258 220 1019 275 1113 319 1049
v/s Ratio Prot c0.14 c0.36 0.02 0.30 0.02 0.17 c0.05 0.17
v/s Ratio Perm 0.33 0.08 0.10 c0.23
v/c Ratio 1.00 1.11 0.26 1.02 0.32 0.52 0.71 0.52
Uniform Delay, d1 24.1 30.3 21.2 31.6 18.3 24.9 21.4 24.9
Progression Factor 0.54 0.85 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 31.7 56.2 2.8 32.7 3.0 1.7 12.7 1.8
Delay (s) 44.9 82.1 24.0 64.4 21.4 26.6 34.1 26.7
Level of Service D F C E C C C C
Approach Delay (s) 75.1 62.3 25.9 28.5
Approach LOS E E C C

Intersection Summary
HCM 2000 Control Delay 54.8 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.95
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 18.8
Intersection Capacity Utilization 91.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Appendix E – Travel Demand Model 
Outputs 

  



 
Segment 1 & 2 AM Link Volumes 2011 

 
Segment 3 AM Link Volumes 2011 
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Segment 1 AM Link Volumes Future 2041 
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Segment 3 AM Link Volumes Future 2041 
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Segment 4&5 AM Link Volumes Future BRT 2041 
 



 
Segment 6 AM Link Volumes Future BRT 2041 

 
Segment 7 AM Link Volumes Future BRT 2041 



 
Segment 8 AM Link Volumes Future BRT 2041 

 
Segment 9&10 AM Link Volumes Future BRT 2041 



 
Segment 9&10 AM Link Volumes Future BRT 2041 



Notion Road Sensitivity EMME Plots 
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Segment 1 2041 Background Growth Distribution  
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Segment 2 Future Background Growth Distribution  
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Segment 3 2041 Future Background Growth 
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Segment 5 2041 Future Background Growth 
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Appendix F – Traffic Forecasts 
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Appendix G – Future Background 
(Status Quo) Synchro Output 

  



Node # Intersection Segment 

1 Ellesmere/McCowan 1 

4 Ellesmere/Parkington 1 

5 Ellesmere/Bellamy 1 

6 Ellesmere/Dolly Varden 1 

7 Ellesmere/Markham 1 

8 Ellesmere/Dormington_Gander 1 

10 Ellesmere/Helicon _Scarborough Golf Club 1 

11 Ellesmere/Military Trail_Orton Park 1 

12 Ellesmere/Neilson 1 

14 Ellesmere/Morningside 1 

15 Ellesmere/Military Trail (east leg) 2 

17 Ellesmere/Conlins 2 

24 Ellesmere/Morrish 2 

28 Ellesmere/Meadowvale 2 

31 Kingston/Ellesmere 2 

32 Kingston/Highway 401 EB Off-ramp 2 

35 Kingston/Rylander 2 

36 Kingston/Sheppard_Port Union 2 

37 Kingston/Highway 401 WB Off-ramp 2 

257 Kingston Road & Altona Road 3 

249 Kingston Road & Rougemount Drive 3 

276 Kingston Road & Rosebank Road 3 

277 Kngston Road & Steeple Hill 3 

250 Kingston Road & Whites Road (RR 38) 3 

254 Kingston Road & Delta Boulevard 3 

256 Kingston Road & Highway 401 WB Off Ramp 3 

258 Kingston Road & Fairport Road 3 

245 Kingston Road & Dixie Road 3 

265 Kingston Road & Walnut Lane 3 

246 Kingston Road & Liverpool Road (RR 29) 3 

247 Kingston Road & Glenanna Road 3 

264 Kingston Road & Valley Farm Road 3 

234 Kingston Road & Brock Road (RR 1) 3 

607 Kingston Road & Bainbridge Drive 3 

237 Kingston Road & Notion Road 3 

236 Kingston Road & Elizabeth Street 4 

286 Kingston Road & Church Street 4 

288 Kingston Road & Rotherglen Road 4 

280 Kingston Road & Westney Road (RR31) 5 

282 Kingston Road & Westney Plaza 5 



283 Kingston Road & Ritchie Avenue 5 

611 Kingston Road & Harwood Centre Access 5 

205 Kingston Road & Harwood Avenue 5 

289 Kingston Road & Durham East Centre Access 5 

207 Kingston Road & Costco Entrance 5 

299 Kingston Road & Salem Road (RR 41) 5 

209 Kingston Road & Whitetail Centre 5 

627 Kingston Road & Alexander's Crossing 5 

629 Kingston Road & Audley Road 5 

137 Kingston Road / Dundas Street & Lake Ridge Road (RR 23) 5 

665 Dundas Street & Halls Road 6 

420 Dundas Street & White Oaks Court 6 

93 Dundas Street & McQuay Street / Jeffrey Street 6 

488 Dundas Street & Fire Station Access 6 

94 Dundas Street & Cochrane Street 6 

95 Dundas Street & Euclid Street / Henry Street (RR 45) 7 

89 Dundas Street & Brock Street 7 

163 Dundas Street & Hickory Street 7 

96 Dundas Street & Garden Street 7 

97 Dundas Street & Lupin Drive 7 

98 Dundas Street & Anderson Street / Hopkins Street (RR 36) 8 

154 Dundas Street & Glen Hill Drive 8 

99 Dundas Street & Thickson Road (RR 26) 8 

169 Dundas Street & Kathleen Street  8 

100 Dundas Street & Garrard Road 8 

88 King Street & Thornton Road (RR 52) 8 

999 King Street & Waverly Street 8 

12 Bond Street & Stevenson Road (RR 53) 9 

14 Bond Street & Gibbons Street 9 

16 Bond Street & Park Road (RR 54) 9 

18 Bond Street & McMillan Drive 9 

20 Bond Street & Centre Street (RR 2A) 9 

22 Bond Street & Simcoe Street (RR 2) 9 

13 King Street & Stevenson Road (RR 53) 10 

15 King Street & Gibbons Street / Oshawa Centre Entrance 10 

17 King Street & Park Road (RR 54) 10 

130 King Street & Midtown Drive 10 

19 King Stret & McMillian Drive / Queen Street 10 

21 King Street & Centre Street (RR 2A) 10 

23 King Street & Simcoe Street (RR 2) 10 
 



HCM Signalized Intersection Capacity Analysis
1: McCowan Rd & Ellesmere Rd/Ellesmere Rd. 04/13/2021

2041 AM BAU  11/12/2020 Future (2041) Background Conditions - AM Peak Hour Synchro 10 Report
Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 192 649 76 99 915 62 102 957 91 191 1104 570
Future Volume (vph) 192 649 76 99 915 62 102 957 91 191 1104 570
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.8 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 7.0 7.0 4.0 7.0 7.0 7.0 7.0 7.0 4.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1789 3618 1601 1789 3579 1601 1789 3579 1601 1789 3579 1601
Flt Permitted 0.10 1.00 1.00 0.25 1.00 1.00 0.15 1.00 1.00 0.10 1.00 1.00
Satd. Flow (perm) 192 3618 1601 468 3579 1601 285 3579 1601 192 3579 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 209 705 83 108 995 67 111 1040 99 208 1200 620
RTOR Reduction (vph) 0 0 57 0 0 46 0 0 63 0 0 109
Lane Group Flow (vph) 209 705 26 108 995 21 111 1040 36 208 1200 511
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm pm+pt NA Perm
Protected Phases 7 4 3 8 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Actuated Green, G (s) 47.2 38.2 38.2 44.8 37.0 37.0 44.0 44.0 44.0 56.0 56.0 56.0
Effective Green, g (s) 49.2 38.2 38.2 44.8 37.0 37.0 44.0 44.0 44.0 56.0 56.0 56.0
Actuated g/C Ratio 0.41 0.32 0.32 0.37 0.31 0.31 0.37 0.37 0.37 0.47 0.47 0.47
Clearance Time (s) 4.0 7.0 7.0 4.0 7.0 7.0 7.0 7.0 7.0 4.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 211 1151 509 260 1103 493 104 1312 587 196 1670 747
v/s Ratio Prot c0.08 0.19 0.03 0.28 0.29 c0.07 0.34
v/s Ratio Perm c0.32 0.02 0.13 0.01 0.39 0.02 c0.42 0.32
v/c Ratio 0.99 0.61 0.05 0.42 0.90 0.04 1.07 0.79 0.06 1.06 0.72 0.68
Uniform Delay, d1 30.5 34.6 28.3 25.9 39.8 29.1 38.0 33.9 24.6 25.8 25.7 25.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 59.1 1.0 0.0 1.1 10.2 0.0 107.6 5.0 0.2 81.4 2.7 5.0
Delay (s) 89.6 35.6 28.4 27.0 50.0 29.1 145.6 38.9 24.8 107.2 28.4 30.1
Level of Service F D C C D C F D C F C C
Approach Delay (s) 46.3 46.7 47.3 37.0
Approach LOS D D D D

Intersection Summary
HCM 2000 Control Delay 43.1 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.09
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 22.0
Intersection Capacity Utilization 124.0% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
2: Ellesmere Rd. & Grangeway Ave. 04/13/2021

2041 AM BAU  11/12/2020 Future (2041) Background Conditions - AM Peak Hour Synchro 10 Report
Page 2

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 127 679 1150 79 15 108
Future Volume (vph) 127 679 1150 79 15 108
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1789 3579 3544 1789 1601
Flt Permitted 0.17 1.00 1.00 0.95 1.00
Satd. Flow (perm) 318 3579 3544 1789 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 138 738 1250 86 16 117
RTOR Reduction (vph) 0 0 4 0 0 92
Lane Group Flow (vph) 138 738 1332 0 16 25
Turn Type Perm NA NA Prot Perm
Protected Phases 2 6 8
Permitted Phases 2 8
Actuated Green, G (s) 87.0 87.0 87.0 21.0 21.0
Effective Green, g (s) 87.0 87.0 87.0 21.0 21.0
Actuated g/C Ratio 0.72 0.72 0.72 0.18 0.18
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0
Lane Grp Cap (vph) 230 2594 2569 313 280
v/s Ratio Prot 0.21 0.38 0.01
v/s Ratio Perm c0.43 c0.02
v/c Ratio 0.60 0.28 0.52 0.05 0.09
Uniform Delay, d1 8.0 5.7 7.3 41.2 41.5
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 11.1 0.3 0.8 0.3 0.6
Delay (s) 19.1 6.0 8.0 41.5 42.1
Level of Service B A A D D
Approach Delay (s) 8.1 8.0 42.1
Approach LOS A A D

Intersection Summary
HCM 2000 Control Delay 10.0 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.50
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 70.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
3: Parkington Cres. & Ellesmere Rd./Ellesmere Rd 04/13/2021

2041 AM BAU  11/12/2020 Future (2041) Background Conditions - AM Peak Hour Synchro 10 Report
Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 4 742 17 7 1355 1 24 14 0 1 0 1
Future Volume (vph) 4 742 17 7 1355 1 24 14 0 1 0 1
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.93
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.97 0.98
Satd. Flow (prot) 1789 3579 1601 1789 3578 1826 1713
Flt Permitted 0.16 1.00 1.00 0.35 1.00 0.81 0.82
Satd. Flow (perm) 306 3579 1601 653 3578 1519 1441
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 4 807 18 8 1473 1 26 15 0 1 0 1
RTOR Reduction (vph) 0 0 3 0 0 0 0 0 0 0 2 0
Lane Group Flow (vph) 4 807 15 8 1474 0 0 41 0 0 0 0
Turn Type Perm NA Perm Perm NA Perm NA Perm NA
Protected Phases 2 6 4 8
Permitted Phases 2 2 6 4 8
Actuated Green, G (s) 94.0 94.0 94.0 94.0 94.0 5.7 5.7
Effective Green, g (s) 94.0 94.0 94.0 94.0 94.0 5.7 5.7
Actuated g/C Ratio 0.83 0.83 0.83 0.83 0.83 0.05 0.05
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 255 2985 1335 544 2984 76 72
v/s Ratio Prot 0.23 c0.41
v/s Ratio Perm 0.01 0.01 0.01 c0.03 0.00
v/c Ratio 0.02 0.27 0.01 0.01 0.49 0.54 0.00
Uniform Delay, d1 1.6 2.0 1.6 1.6 2.6 52.2 50.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.2 0.0 0.0 0.1 7.2 0.0
Delay (s) 1.7 2.2 1.6 1.6 2.8 59.4 50.8
Level of Service A A A A A E D
Approach Delay (s) 2.2 2.8 59.4 50.8
Approach LOS A A E D

Intersection Summary
HCM 2000 Control Delay 3.6 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.50
Actuated Cycle Length (s) 112.7 Sum of lost time (s) 13.0
Intersection Capacity Utilization 54.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
4: Bellamy Rd. & Ellesmere Rd/Ellesmere Rd. 04/13/2021

2041 AM BAU  11/12/2020 Future (2041) Background Conditions - AM Peak Hour Synchro 10 Report
Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 82 555 84 111 833 159 175 558 104 86 338 65
Future Volume (vph) 82 555 84 111 833 159 175 558 104 86 338 65
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.98 1.00 0.98
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1789 3579 1601 1789 3579 1601 1789 3494 1789 3492
Flt Permitted 0.26 1.00 1.00 0.40 1.00 1.00 0.43 1.00 0.23 1.00
Satd. Flow (perm) 491 3579 1601 750 3579 1601 813 3494 433 3492
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 89 603 91 121 905 173 190 607 113 93 367 71
RTOR Reduction (vph) 0 0 35 0 0 37 0 13 0 0 13 0
Lane Group Flow (vph) 89 603 56 121 905 136 190 707 0 93 425 0
Turn Type Perm NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 2 6 4 8
Permitted Phases 2 2 6 6 4 8
Actuated Green, G (s) 68.0 68.0 68.0 68.0 68.0 68.0 38.0 38.0 38.0 38.0
Effective Green, g (s) 68.0 68.0 68.0 68.0 68.0 68.0 38.0 38.0 38.0 38.0
Actuated g/C Ratio 0.57 0.57 0.57 0.57 0.57 0.57 0.32 0.32 0.32 0.32
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Grp Cap (vph) 278 2028 907 425 2028 907 257 1106 137 1105
v/s Ratio Prot 0.17 c0.25 0.20 0.12
v/s Ratio Perm 0.18 0.03 0.16 0.09 c0.23 0.21
v/c Ratio 0.32 0.30 0.06 0.28 0.45 0.15 0.74 0.64 0.68 0.38
Uniform Delay, d1 13.8 13.5 11.7 13.4 15.1 12.3 36.6 35.1 35.7 31.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.0 0.4 0.1 1.7 0.7 0.4 17.3 2.8 23.8 1.0
Delay (s) 16.8 13.9 11.8 15.1 15.8 12.7 53.9 38.0 59.5 32.9
Level of Service B B B B B B D D E C
Approach Delay (s) 14.0 15.3 41.3 37.6
Approach LOS B B D D

Intersection Summary
HCM 2000 Control Delay 25.4 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.55
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 128.3% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
5: Centennial Recreation Centre & Ellesmere Rd. 04/13/2021

2041 AM BAU  11/12/2020 Future (2041) Background Conditions - AM Peak Hour Synchro 10 Report
Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 7 598 140 140 1085 32 18 0 18 18 0 18
Future Volume (vph) 7 598 140 140 1085 32 18 0 18 18 0 18
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frt 1.00 0.97 1.00 1.00 1.00 0.85 0.93
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.98
Satd. Flow (prot) 1789 3477 1789 3563 1789 1601 1713
Flt Permitted 0.22 1.00 0.35 1.00 0.87 1.00 0.98
Satd. Flow (perm) 416 3477 657 3563 1638 1601 1713
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 8 650 152 152 1179 35 20 0 20 20 0 20
RTOR Reduction (vph) 0 7 0 0 1 0 0 0 19 0 26 0
Lane Group Flow (vph) 8 795 0 152 1213 0 20 0 1 0 14 0
Turn Type Perm NA Perm NA Perm Perm Perm NA
Protected Phases 2 6 8
Permitted Phases 2 6 4 4 8
Actuated Green, G (s) 80.1 80.1 80.1 80.1 4.6 4.6 4.6
Effective Green, g (s) 80.1 80.1 80.1 80.1 4.6 4.6 4.6
Actuated g/C Ratio 0.82 0.82 0.82 0.82 0.05 0.05 0.05
Clearance Time (s) 6.0 6.0 6.0 6.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 341 2850 538 2921 77 75 80
v/s Ratio Prot 0.23 c0.34
v/s Ratio Perm 0.02 0.23 c0.01 0.00 0.01
v/c Ratio 0.02 0.28 0.28 0.42 0.26 0.01 0.18
Uniform Delay, d1 1.6 2.1 2.1 2.4 44.9 44.4 44.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.2 1.3 0.4 1.8 0.1 1.1
Delay (s) 1.7 2.3 3.4 2.8 46.7 44.5 45.8
Level of Service A A A A D D D
Approach Delay (s) 2.3 2.9 45.6 45.8
Approach LOS A A D D

Intersection Summary
HCM 2000 Control Delay 4.2 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.41
Actuated Cycle Length (s) 97.7 Sum of lost time (s) 13.0
Intersection Capacity Utilization 59.8% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 24 555 37 35 1310 8 65 8 38 5 3 22
Future Volume (vph) 24 555 37 35 1310 8 65 8 38 5 3 22
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.95 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.97 0.97 1.00
Satd. Flow (prot) 1789 3579 1601 1789 3575 1746 1826 1601
Flt Permitted 0.16 1.00 1.00 0.42 1.00 0.81 0.84 1.00
Satd. Flow (perm) 296 3579 1601 798 3575 1465 1586 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 26 603 40 38 1424 9 71 9 41 5 3 24
RTOR Reduction (vph) 0 0 10 0 0 0 0 18 0 0 0 21
Lane Group Flow (vph) 26 603 30 38 1433 0 0 103 0 0 8 3
Turn Type Perm NA Perm Perm NA Perm NA Perm NA Perm
Protected Phases 2 6 4 8
Permitted Phases 2 2 6 4 8 8
Actuated Green, G (s) 81.6 81.6 81.6 81.6 81.6 12.8 12.8 12.8
Effective Green, g (s) 81.6 81.6 81.6 81.6 81.6 12.8 12.8 12.8
Actuated g/C Ratio 0.76 0.76 0.76 0.76 0.76 0.12 0.12 0.12
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 224 2719 1216 606 2716 174 189 190
v/s Ratio Prot 0.17 c0.40
v/s Ratio Perm 0.09 0.02 0.05 c0.07 0.01 0.00
v/c Ratio 0.12 0.22 0.02 0.06 0.53 0.59 0.04 0.02
Uniform Delay, d1 3.4 3.7 3.2 3.3 5.2 44.8 41.9 41.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.1 0.2 0.0 0.2 0.7 5.4 0.1 0.0
Delay (s) 4.5 3.9 3.2 3.5 5.9 50.2 42.0 41.8
Level of Service A A A A A D D D
Approach Delay (s) 3.9 5.8 50.2 41.8
Approach LOS A A D D

Intersection Summary
HCM 2000 Control Delay 8.1 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 107.4 Sum of lost time (s) 13.0
Intersection Capacity Utilization 65.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 173 408 58 89 1020 295 144 971 29 197 890 285
Future Volume (vph) 173 408 58 89 1020 295 144 971 29 197 890 285
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 7.0 7.0 7.0 7.0 7.0 4.0 7.0 4.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.91 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1789 3579 1601 1789 3579 1601 1789 5119 1789 3579 1601
Flt Permitted 0.09 1.00 1.00 0.50 1.00 1.00 0.13 1.00 0.13 1.00 1.00
Satd. Flow (perm) 175 3579 1601 933 3579 1601 238 5119 244 3579 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 188 443 63 97 1109 321 157 1055 32 214 967 310
RTOR Reduction (vph) 0 0 35 0 0 73 0 3 0 0 0 145
Lane Group Flow (vph) 188 443 28 97 1109 248 157 1084 0 214 967 165
Turn Type pm+pt NA Perm Perm NA Perm pm+pt NA pm+pt NA Perm
Protected Phases 7 4 8 5 2 1 6
Permitted Phases 4 4 8 8 2 6 6
Actuated Green, G (s) 53.1 53.1 53.1 39.1 39.1 39.1 45.0 37.0 51.0 40.0 40.0
Effective Green, g (s) 53.1 53.1 53.1 39.1 39.1 39.1 45.0 37.0 51.0 40.0 40.0
Actuated g/C Ratio 0.45 0.45 0.45 0.33 0.33 0.33 0.38 0.31 0.43 0.34 0.34
Clearance Time (s) 4.0 7.0 7.0 7.0 7.0 7.0 4.0 7.0 4.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 213 1595 713 306 1174 525 194 1590 247 1202 537
v/s Ratio Prot c0.07 0.12 c0.31 0.05 0.21 c0.08 0.27
v/s Ratio Perm 0.32 0.02 0.10 0.15 0.25 c0.29 0.10
v/c Ratio 0.88 0.28 0.04 0.32 0.94 0.47 0.81 0.68 0.87 0.80 0.31
Uniform Delay, d1 28.8 20.9 18.6 30.0 38.9 31.8 27.9 35.9 25.0 36.0 29.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 32.0 0.1 0.0 0.6 14.8 0.7 21.4 2.4 25.7 5.8 1.5
Delay (s) 60.8 21.0 18.6 30.6 53.8 32.5 49.3 38.3 50.7 41.8 30.8
Level of Service E C B C D C D D D D C
Approach Delay (s) 31.5 47.8 39.7 40.8
Approach LOS C D D D

Intersection Summary
HCM 2000 Control Delay 41.4 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 119.1 Sum of lost time (s) 22.0
Intersection Capacity Utilization 116.7% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 137 562 33 22 1511 58 28 93 41 60 41 119
Future Volume (vph) 137 562 33 22 1511 58 28 93 41 60 41 119
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.0 6.0 6.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00
Frt 1.00 0.99 1.00 0.99 0.97 0.93
Flt Protected 0.95 1.00 0.95 1.00 0.99 0.99
Satd. Flow (prot) 1789 3549 1789 3559 1803 1723
Flt Permitted 0.09 1.00 0.41 1.00 0.86 0.84
Satd. Flow (perm) 170 3549 765 3559 1557 1462
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 149 611 36 24 1642 63 30 101 45 65 45 129
RTOR Reduction (vph) 0 4 0 0 2 0 0 15 0 0 54 0
Lane Group Flow (vph) 149 643 0 24 1703 0 0 161 0 0 185 0
Turn Type pm+pt NA Perm NA Perm NA Perm NA
Protected Phases 5 2 6 4 8
Permitted Phases 2 6 4 8
Actuated Green, G (s) 51.2 51.2 40.3 40.3 14.6 14.6
Effective Green, g (s) 51.2 51.2 40.3 40.3 14.6 14.6
Actuated g/C Ratio 0.65 0.65 0.51 0.51 0.19 0.19
Clearance Time (s) 4.0 6.0 6.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 252 2305 391 1820 288 270
v/s Ratio Prot c0.05 0.18 c0.48
v/s Ratio Perm 0.33 0.03 0.10 c0.13
v/c Ratio 0.59 0.28 0.06 0.94 0.56 0.69
Uniform Delay, d1 15.2 5.9 9.7 18.0 29.2 30.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.7 0.3 0.3 10.5 2.3 7.0
Delay (s) 18.9 6.2 10.0 28.6 31.5 37.0
Level of Service B A B C C D
Approach Delay (s) 8.6 28.3 31.5 37.0
Approach LOS A C C D

Intersection Summary
HCM 2000 Control Delay 23.9 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 78.8 Sum of lost time (s) 17.0
Intersection Capacity Utilization 85.9% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 10 496 159 340 1486 80 260 36 204 71 59 41
Future Volume (vph) 10 496 159 340 1486 80 260 36 204 71 59 41
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 8.0 8.0 8.0 8.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.99 1.00 1.00 0.85 0.97
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.98
Satd. Flow (prot) 1789 3579 1601 1789 3551 1789 1883 1601 1785
Flt Permitted 0.09 1.00 1.00 0.44 1.00 0.67 1.00 1.00 0.85
Satd. Flow (perm) 178 3579 1601 831 3551 1262 1883 1601 1545
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 11 539 173 370 1615 87 283 39 222 77 64 45
RTOR Reduction (vph) 0 0 81 0 4 0 0 0 157 0 6 0
Lane Group Flow (vph) 11 539 92 370 1698 0 283 39 65 0 180 0
Turn Type Perm NA Perm Perm NA Perm NA Perm Perm NA
Protected Phases 2 6 4 8
Permitted Phases 2 2 6 4 4 8
Actuated Green, G (s) 42.4 42.4 42.4 42.4 42.4 23.1 23.1 23.1 23.1
Effective Green, g (s) 42.4 42.4 42.4 42.4 42.4 23.1 23.1 23.1 23.1
Actuated g/C Ratio 0.53 0.53 0.53 0.53 0.53 0.29 0.29 0.29 0.29
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 8.0 8.0 8.0 8.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 94 1908 853 443 1893 366 547 465 448
v/s Ratio Prot 0.15 c0.48 0.02
v/s Ratio Perm 0.06 0.06 0.45 c0.22 0.04 0.12
v/c Ratio 0.12 0.28 0.11 0.84 0.90 0.77 0.07 0.14 0.40
Uniform Delay, d1 9.2 10.2 9.2 15.6 16.6 25.8 20.4 20.8 22.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.5 0.4 0.3 16.8 7.2 9.8 0.1 0.1 0.6
Delay (s) 11.8 10.6 9.4 32.4 23.8 35.6 20.5 21.0 23.2
Level of Service B B A C C D C C C
Approach Delay (s) 10.3 25.3 28.5 23.2
Approach LOS B C C C

Intersection Summary
HCM 2000 Control Delay 22.6 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 79.5 Sum of lost time (s) 14.0
Intersection Capacity Utilization 106.4% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 2 489 62 210 1499 0 173 8 197 0 16 26
Future Volume (vph) 2 489 62 210 1499 0 173 8 197 0 16 26
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.86 0.92
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1789 3579 1601 1789 3579 1789 1612 1725
Flt Permitted 0.09 1.00 1.00 0.45 1.00 0.73 1.00 1.00
Satd. Flow (perm) 170 3579 1601 856 3579 1371 1612 1725
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 2 532 67 228 1629 0 188 9 214 0 17 28
RTOR Reduction (vph) 0 0 24 0 0 0 0 170 0 0 18 0
Lane Group Flow (vph) 2 532 43 228 1629 0 188 53 0 0 27 0
Turn Type Perm NA Perm Perm NA Perm Perm NA NA
Protected Phases 2 6 4 8
Permitted Phases 2 2 6 6 4 8
Actuated Green, G (s) 51.2 51.2 51.2 51.2 51.2 16.4 16.4 16.4
Effective Green, g (s) 51.2 51.2 51.2 51.2 51.2 16.4 16.4 16.4
Actuated g/C Ratio 0.64 0.64 0.64 0.64 0.64 0.20 0.20 0.20
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 107 2273 1017 543 2273 278 328 350
v/s Ratio Prot 0.15 c0.46 0.03 0.02
v/s Ratio Perm 0.01 0.03 0.27 c0.14
v/c Ratio 0.02 0.23 0.04 0.42 0.72 0.68 0.16 0.08
Uniform Delay, d1 5.4 6.3 5.5 7.3 9.8 29.6 26.4 26.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.2 0.1 0.5 1.1 6.4 0.2 0.1
Delay (s) 5.7 6.5 5.6 7.8 10.9 36.0 26.7 26.1
Level of Service A A A A B D C C
Approach Delay (s) 6.4 10.6 30.9 26.1
Approach LOS A B C C

Intersection Summary
HCM 2000 Control Delay 12.8 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 80.6 Sum of lost time (s) 13.0
Intersection Capacity Utilization 91.9% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 327 315 129 191 1140 63 63 129 35 78 305 482
Future Volume (vph) 327 315 129 191 1140 63 63 129 35 78 305 482
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1789 3579 1601 1789 3579 1601 1789 1823 1789 1883 1601
Flt Permitted 0.10 1.00 1.00 0.55 1.00 1.00 0.36 1.00 0.63 1.00 1.00
Satd. Flow (perm) 197 3579 1601 1029 3579 1601 686 1823 1195 1883 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 355 342 140 208 1239 68 68 140 38 85 332 524
RTOR Reduction (vph) 0 0 58 0 0 42 0 11 0 0 0 251
Lane Group Flow (vph) 355 342 82 208 1239 26 68 167 0 85 332 273
Turn Type pm+pt NA Perm Perm NA Perm Perm NA Perm NA Perm
Protected Phases 5 2 6 4 8
Permitted Phases 2 2 6 6 4 8 8
Actuated Green, G (s) 53.3 53.3 53.3 34.2 34.2 34.2 23.5 23.5 23.5 23.5 23.5
Effective Green, g (s) 53.3 53.3 53.3 34.2 34.2 34.2 23.5 23.5 23.5 23.5 23.5
Actuated g/C Ratio 0.59 0.59 0.59 0.38 0.38 0.38 0.26 0.26 0.26 0.26 0.26
Clearance Time (s) 4.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 380 2100 939 387 1348 603 177 471 309 487 414
v/s Ratio Prot c0.16 0.10 0.35 0.09 c0.18
v/s Ratio Perm c0.39 0.05 0.20 0.02 0.10 0.07 0.17
v/c Ratio 0.93 0.16 0.09 0.54 0.92 0.04 0.38 0.35 0.28 0.68 0.66
Uniform Delay, d1 25.8 8.6 8.2 22.1 27.0 17.9 27.7 27.5 26.9 30.3 30.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 29.8 0.2 0.2 5.3 11.5 0.1 1.4 0.5 0.5 3.9 3.8
Delay (s) 55.6 8.7 8.3 27.4 38.5 18.1 29.1 27.9 27.3 34.2 33.8
Level of Service E A A C D B C C C C C
Approach Delay (s) 28.5 36.1 28.2 33.4
Approach LOS C D C C

Intersection Summary
HCM 2000 Control Delay 33.0 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 90.8 Sum of lost time (s) 18.0
Intersection Capacity Utilization 100.2% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 34 313 653 45 77 130
Future Volume (vph) 34 313 653 45 77 130
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 5.0
Lane Util. Factor 1.00 0.95 0.95 1.00
Frt 1.00 1.00 0.99 0.92
Flt Protected 0.95 1.00 1.00 0.98
Satd. Flow (prot) 1789 3579 3544 1693
Flt Permitted 0.36 1.00 1.00 0.98
Satd. Flow (perm) 671 3579 3544 1693
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 37 340 710 49 84 141
RTOR Reduction (vph) 0 0 3 0 55 0
Lane Group Flow (vph) 37 340 756 0 170 0
Turn Type Perm NA NA Prot
Protected Phases 2 6 8
Permitted Phases 2
Actuated Green, G (s) 86.0 86.0 86.0 16.4
Effective Green, g (s) 86.0 86.0 86.0 16.4
Actuated g/C Ratio 0.76 0.76 0.76 0.14
Clearance Time (s) 6.0 6.0 6.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 508 2714 2687 244
v/s Ratio Prot 0.10 c0.21 c0.10
v/s Ratio Perm 0.06
v/c Ratio 0.07 0.13 0.28 0.70
Uniform Delay, d1 3.5 3.7 4.2 46.1
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.1 0.3 8.4
Delay (s) 3.8 3.8 4.5 54.5
Level of Service A A A D
Approach Delay (s) 3.8 4.5 54.5
Approach LOS A A D

Intersection Summary
HCM 2000 Control Delay 12.6 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.35
Actuated Cycle Length (s) 113.4 Sum of lost time (s) 11.0
Intersection Capacity Utilization 49.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 84 328 84 160 1161 45 188 700 87 43 687 198
Future Volume (vph) 84 328 84 160 1161 45 188 700 87 43 687 198
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 4.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95
Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.97
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1789 3470 1789 3579 1601 1789 3579 1601 1789 3459
Flt Permitted 0.11 1.00 0.48 1.00 1.00 0.16 1.00 1.00 0.27 1.00
Satd. Flow (perm) 209 3470 899 3579 1601 298 3579 1601 511 3459
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 91 357 91 174 1262 49 204 761 95 47 747 215
RTOR Reduction (vph) 0 25 0 0 0 29 0 0 39 0 20 0
Lane Group Flow (vph) 91 423 0 174 1262 20 204 761 56 47 942 0
Turn Type Perm NA Perm NA Perm pm+pt NA Perm Perm NA
Protected Phases 2 6 7 4 8
Permitted Phases 2 6 6 4 4 8
Actuated Green, G (s) 36.0 36.0 36.0 36.0 36.0 42.9 39.9 39.9 29.0 29.0
Effective Green, g (s) 36.0 36.0 36.0 36.0 36.0 42.9 39.9 39.9 29.0 29.0
Actuated g/C Ratio 0.40 0.40 0.40 0.40 0.40 0.48 0.44 0.44 0.32 0.32
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 4.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 83 1389 360 1433 641 256 1588 710 164 1115
v/s Ratio Prot 0.12 0.35 c0.06 0.21 0.27
v/s Ratio Perm c0.43 0.19 0.01 c0.32 0.03 0.09
v/c Ratio 1.10 0.30 0.48 0.88 0.03 0.80 0.48 0.08 0.29 0.84
Uniform Delay, d1 27.0 18.4 20.0 25.0 16.4 30.2 17.7 14.4 22.7 28.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 127.4 0.6 1.0 6.7 0.0 15.7 0.2 0.0 1.0 6.0
Delay (s) 154.3 19.0 21.1 31.6 16.4 45.9 17.9 14.5 23.7 34.4
Level of Service F B C C B D B B C C
Approach Delay (s) 41.8 29.9 23.0 33.9
Approach LOS D C C C

Intersection Summary
HCM 2000 Control Delay 30.6 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 1.00
Actuated Cycle Length (s) 89.9 Sum of lost time (s) 18.0
Intersection Capacity Utilization 130.4% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 31 310 152 52 1064 217 261 540 27 85 384 65
Future Volume (vph) 31 310 152 52 1064 217 261 540 27 85 384 65
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.95 0.98 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3403 3484 1789 1883 1601 1789 1883 1601
Flt Permitted 0.68 0.90 0.37 1.00 1.00 0.18 1.00 1.00
Satd. Flow (perm) 2316 3139 692 1883 1601 341 1883 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 34 337 165 57 1157 236 284 587 29 92 417 71
RTOR Reduction (vph) 0 57 0 0 18 0 0 0 18 0 0 30
Lane Group Flow (vph) 0 479 0 0 1432 0 284 587 11 92 417 41
Turn Type Perm NA Perm NA Perm NA Perm Perm NA Perm
Protected Phases 2 6 4 8
Permitted Phases 2 6 4 4 8 8
Actuated Green, G (s) 42.0 42.0 34.0 34.0 34.0 34.0 34.0 34.0
Effective Green, g (s) 42.0 42.0 34.0 34.0 34.0 34.0 34.0 34.0
Actuated g/C Ratio 0.47 0.47 0.38 0.38 0.38 0.38 0.38 0.38
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Grp Cap (vph) 1080 1464 261 711 604 128 711 604
v/s Ratio Prot 0.31 0.22
v/s Ratio Perm 0.21 c0.46 c0.41 0.01 0.27 0.03
v/c Ratio 0.44 0.98 1.09 0.83 0.02 0.72 0.59 0.07
Uniform Delay, d1 16.1 23.5 28.0 25.3 17.5 23.9 22.4 17.9
Progression Factor 1.00 1.76 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.3 13.4 81.2 10.6 0.1 29.2 3.5 0.2
Delay (s) 17.5 54.7 109.2 35.9 17.6 53.1 25.9 18.1
Level of Service B D F D B D C B
Approach Delay (s) 17.5 54.7 58.4 29.3
Approach LOS B D E C

Intersection Summary
HCM 2000 Control Delay 45.7 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.03
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 129.6% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 86 237 7 12 1254 154 8 68 10 32 26 194
Future Volume (vph) 86 237 7 12 1254 154 8 68 10 32 26 194
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.98 1.00 0.98 1.00 0.87
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1789 3562 1789 3520 1789 1847 1789 1634
Flt Permitted 0.09 1.00 0.59 1.00 0.57 1.00 0.70 1.00
Satd. Flow (perm) 167 3562 1107 3520 1074 1847 1322 1634
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 93 258 8 13 1363 167 9 74 11 35 28 211
RTOR Reduction (vph) 0 3 0 0 11 0 0 6 0 0 18 0
Lane Group Flow (vph) 93 264 0 13 1520 0 9 79 0 35 221 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 6 4 8
Permitted Phases 2 6 4 8
Actuated Green, G (s) 45.0 45.0 45.0 45.0 31.0 31.0 31.0 31.0
Effective Green, g (s) 45.0 45.0 45.0 45.0 31.0 31.0 31.0 31.0
Actuated g/C Ratio 0.50 0.50 0.50 0.50 0.34 0.34 0.34 0.34
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Grp Cap (vph) 83 1781 553 1760 369 636 455 562
v/s Ratio Prot 0.07 0.43 0.04 c0.14
v/s Ratio Perm c0.56 0.01 0.01 0.03
v/c Ratio 1.12 0.15 0.02 0.86 0.02 0.12 0.08 0.39
Uniform Delay, d1 22.5 12.1 11.4 19.8 19.5 20.2 19.9 22.4
Progression Factor 0.65 0.69 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 129.1 0.2 0.1 5.9 0.1 0.4 0.3 2.1
Delay (s) 143.7 8.6 11.5 25.7 19.6 20.6 20.2 24.4
Level of Service F A B C B C C C
Approach Delay (s) 43.6 25.6 20.5 23.9
Approach LOS D C C C

Intersection Summary
HCM 2000 Control Delay 28.0 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 94.6% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 61 211 43 66 1122 42 41 39 19 22 68 92
Future Volume (vph) 61 211 43 66 1122 42 41 39 19 22 68 92
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00
Frt 1.00 0.97 1.00 0.99 0.97 0.93
Flt Protected 0.95 1.00 0.95 1.00 0.98 0.99
Satd. Flow (prot) 1789 3487 1789 3559 1797 1744
Flt Permitted 0.19 1.00 0.58 1.00 0.67 0.95
Satd. Flow (perm) 353 3487 1096 3559 1222 1671
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 66 229 47 72 1220 46 45 42 21 24 74 100
RTOR Reduction (vph) 0 15 0 0 2 0 0 11 0 0 48 0
Lane Group Flow (vph) 66 261 0 72 1264 0 0 97 0 0 150 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 6 4 8
Permitted Phases 2 6 4 8
Actuated Green, G (s) 52.1 52.1 52.1 52.1 12.0 12.0
Effective Green, g (s) 52.1 52.1 52.1 52.1 12.0 12.0
Actuated g/C Ratio 0.68 0.68 0.68 0.68 0.16 0.16
Clearance Time (s) 7.0 7.0 7.0 7.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 238 2356 740 2404 190 260
v/s Ratio Prot 0.07 c0.36
v/s Ratio Perm 0.19 0.07 0.08 c0.09
v/c Ratio 0.28 0.11 0.10 0.53 0.51 0.58
Uniform Delay, d1 5.0 4.4 4.3 6.3 29.9 30.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.9 0.1 0.1 0.2 2.3 3.1
Delay (s) 7.9 4.5 4.4 6.5 32.2 33.3
Level of Service A A A A C C
Approach Delay (s) 5.1 6.4 32.2 33.3
Approach LOS A A C C

Intersection Summary
HCM 2000 Control Delay 10.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 77.1 Sum of lost time (s) 13.0
Intersection Capacity Utilization 79.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 101 156 14 11 297 37 31 180 11 40 253 594
Future Volume (vph) 101 156 14 11 297 37 31 180 11 40 253 594
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.98 1.00 0.99 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1789 3535 1789 3519 1789 3548 1789 1883 1601
Flt Permitted 0.54 1.00 0.64 1.00 0.52 1.00 0.62 1.00 1.00
Satd. Flow (perm) 1008 3535 1196 3519 981 3548 1170 1883 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 110 170 15 12 323 40 34 196 12 43 275 646
RTOR Reduction (vph) 0 8 0 0 11 0 0 5 0 0 0 311
Lane Group Flow (vph) 110 178 0 12 353 0 34 203 0 43 275 335
Turn Type Perm NA Perm NA Perm NA Perm NA Perm
Protected Phases 2 6 4 8
Permitted Phases 2 6 4 8 8
Actuated Green, G (s) 45.0 45.0 45.0 45.0 31.0 31.0 31.0 31.0 31.0
Effective Green, g (s) 45.0 45.0 45.0 45.0 31.0 31.0 31.0 31.0 31.0
Actuated g/C Ratio 0.50 0.50 0.50 0.50 0.34 0.34 0.34 0.34 0.34
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Grp Cap (vph) 504 1767 598 1759 337 1222 403 648 551
v/s Ratio Prot 0.05 0.10 0.06 0.15
v/s Ratio Perm c0.11 0.01 0.03 0.04 c0.21
v/c Ratio 0.22 0.10 0.02 0.20 0.10 0.17 0.11 0.42 0.61
Uniform Delay, d1 12.6 11.8 11.4 12.5 20.0 20.5 20.1 22.6 24.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.0 0.1 0.1 0.3 0.6 0.3 0.5 2.0 4.9
Delay (s) 13.6 12.0 11.4 12.8 20.6 20.8 20.6 24.7 29.4
Level of Service B B B B C C C C C
Approach Delay (s) 12.6 12.7 20.8 27.6
Approach LOS B B C C

Intersection Summary
HCM 2000 Control Delay 21.4 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.38
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 105.1% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 6 216 433 6 13 13
Future Volume (vph) 6 216 433 6 13 13
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 7.0
Lane Util. Factor 1.00 1.00 0.95 1.00
Frt 1.00 1.00 1.00 0.93
Flt Protected 0.95 1.00 1.00 0.98
Satd. Flow (prot) 1789 1883 3571 1713
Flt Permitted 0.48 1.00 1.00 0.98
Satd. Flow (perm) 898 1883 3571 1713
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 7 235 471 7 14 14
RTOR Reduction (vph) 0 0 1 0 11 0
Lane Group Flow (vph) 7 235 477 0 17 0
Turn Type Perm NA NA Prot
Protected Phases 2 6 8
Permitted Phases 2
Actuated Green, G (s) 81.0 81.0 81.0 26.0
Effective Green, g (s) 81.0 81.0 81.0 26.0
Actuated g/C Ratio 0.68 0.68 0.68 0.22
Clearance Time (s) 6.0 6.0 6.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 606 1271 2410 371
v/s Ratio Prot 0.12 c0.13 c0.01
v/s Ratio Perm 0.01
v/c Ratio 0.01 0.18 0.20 0.05
Uniform Delay, d1 6.4 7.2 7.3 37.2
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 0.1 0.2 0.2
Delay (s) 6.4 7.3 7.5 37.4
Level of Service A A A D
Approach Delay (s) 7.3 7.5 37.4
Approach LOS A A D

Intersection Summary
HCM 2000 Control Delay 8.5 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.16
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 27.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 11 235 0 0 469 428 0 0 0 211 0 24
Future Volume (vph) 11 235 0 0 469 428 0 0 0 211 0 24
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 4.5 4.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1789 1883 1883 1601 1789 1601
Flt Permitted 0.43 1.00 1.00 1.00 0.76 1.00
Satd. Flow (perm) 811 1883 1883 1601 1426 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 12 255 0 0 510 465 0 0 0 229 0 26
RTOR Reduction (vph) 0 0 0 0 0 190 0 0 0 0 20 0
Lane Group Flow (vph) 12 255 0 0 510 275 0 0 0 229 6 0
Turn Type Perm NA NA Perm Perm NA
Protected Phases 2 6 4 4
Permitted Phases 2 6 6 4 4
Actuated Green, G (s) 39.3 39.3 39.3 39.3 15.6 15.6
Effective Green, g (s) 39.3 39.3 39.3 39.3 15.6 15.6
Actuated g/C Ratio 0.59 0.59 0.59 0.59 0.23 0.23
Clearance Time (s) 7.0 7.0 7.0 7.0 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 480 1114 1114 947 335 376
v/s Ratio Prot 0.14 c0.27 0.00
v/s Ratio Perm 0.01 0.17 c0.16
v/c Ratio 0.03 0.23 0.46 0.29 0.68 0.02
Uniform Delay, d1 5.6 6.4 7.6 6.7 23.2 19.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.5 1.4 0.8 5.7 0.0
Delay (s) 5.7 6.9 8.9 7.5 28.8 19.5
Level of Service A A A A C B
Approach Delay (s) 6.8 8.2 0.0 27.9
Approach LOS A A A C

Intersection Summary
HCM 2000 Control Delay 11.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.52
Actuated Cycle Length (s) 66.4 Sum of lost time (s) 11.5
Intersection Capacity Utilization 57.3% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 289 4 446 739 0 0 0 0 478 14 57
Future Volume (vph) 0 289 4 446 739 0 0 0 0 478 14 57
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 7.0 7.0
Lane Util. Factor 0.95 1.00 0.95 0.95 0.95
Frt 1.00 1.00 1.00 1.00 0.97
Flt Protected 1.00 0.95 1.00 0.95 0.96
Satd. Flow (prot) 3572 1789 3579 1700 1671
Flt Permitted 1.00 0.56 1.00 0.95 0.96
Satd. Flow (perm) 3572 1053 3579 1700 1671
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 314 4 485 803 0 0 0 0 520 15 62
RTOR Reduction (vph) 0 1 0 0 0 0 0 0 0 0 17 0
Lane Group Flow (vph) 0 317 0 485 803 0 0 0 0 302 278 0
Turn Type NA Perm NA Split NA
Protected Phases 2 6 8 8
Permitted Phases 6
Actuated Green, G (s) 28.2 28.2 28.2 15.7 15.7
Effective Green, g (s) 28.2 28.2 28.2 15.7 15.7
Actuated g/C Ratio 0.50 0.50 0.50 0.28 0.28
Clearance Time (s) 6.0 6.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1770 521 1773 469 461
v/s Ratio Prot 0.09 0.22 c0.18 0.17
v/s Ratio Perm c0.46
v/c Ratio 0.18 0.93 0.45 0.64 0.60
Uniform Delay, d1 7.9 13.4 9.3 18.1 17.9
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 25.6 0.8 3.0 2.2
Delay (s) 8.2 39.0 10.2 21.2 20.1
Level of Service A D B C C
Approach Delay (s) 8.2 21.0 0.0 20.7
Approach LOS A C A C

Intersection Summary
HCM 2000 Control Delay 19.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 56.9 Sum of lost time (s) 13.0
Intersection Capacity Utilization 64.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 143 613 30 18 1290 111 14 2 4 94 4 218
Future Volume (vph) 143 613 30 18 1290 111 14 2 4 94 4 218
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 0.95 0.95 1.00
Frt 1.00 0.99 1.00 0.99 0.97 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.97 0.95 0.96 1.00
Satd. Flow (prot) 1789 5105 1789 5081 1772 1700 1710 1601
Flt Permitted 0.13 1.00 0.37 1.00 0.88 0.95 0.96 1.00
Satd. Flow (perm) 254 5105 705 5081 1613 1700 1710 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 155 666 33 20 1402 121 15 2 4 102 4 237
RTOR Reduction (vph) 0 3 0 0 6 0 0 4 0 0 0 82
Lane Group Flow (vph) 155 696 0 20 1517 0 0 17 0 53 53 155
Turn Type Perm NA Perm NA Perm NA Split NA Prot
Protected Phases 2 6 4 8 8 8
Permitted Phases 2 6 4
Actuated Green, G (s) 79.0 79.0 79.0 79.0 3.9 16.5 16.5 16.5
Effective Green, g (s) 79.0 79.0 79.0 79.0 3.9 16.5 16.5 16.5
Actuated g/C Ratio 0.66 0.66 0.66 0.66 0.03 0.14 0.14 0.14
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 166 3349 462 3333 52 232 234 219
v/s Ratio Prot 0.14 0.30 0.03 0.03 c0.10
v/s Ratio Perm c0.61 0.03 c0.01
v/c Ratio 0.93 0.21 0.04 0.46 0.33 0.23 0.23 0.71
Uniform Delay, d1 18.4 8.2 7.3 10.1 57.0 46.3 46.3 49.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 50.4 0.0 0.0 0.1 3.7 0.5 0.5 10.0
Delay (s) 68.8 8.3 7.4 10.2 60.7 46.8 46.8 59.6
Level of Service E A A B E D D E
Approach Delay (s) 19.3 10.2 60.7 55.7
Approach LOS B B E E

Intersection Summary
HCM 2000 Control Delay 19.0 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 120.4 Sum of lost time (s) 21.0
Intersection Capacity Utilization 85.3% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 17 258 322 492 1223 334 171 333 330 97 355 75
Future Volume (vph) 17 258 322 492 1223 334 171 333 330 97 355 75
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 4.0 6.0 7.0 7.0 4.0 8.0 6.0 8.0 8.0
Lane Util. Factor 1.00 0.91 1.00 0.97 0.91 1.00 1.00 0.95 1.00 1.00 0.95
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.97
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1789 5142 1601 3471 5142 1601 1789 3579 1601 1789 3484
Flt Permitted 0.19 1.00 1.00 0.95 1.00 1.00 0.37 1.00 1.00 0.54 1.00
Satd. Flow (perm) 366 5142 1601 3471 5142 1601 698 3579 1601 1009 3484
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 18 280 350 535 1329 363 186 362 359 105 386 82
RTOR Reduction (vph) 0 0 98 0 0 184 0 0 104 0 13 0
Lane Group Flow (vph) 18 280 252 535 1329 179 186 362 255 105 455 0
Turn Type Perm NA pm+ov Prot NA Perm pm+pt NA pm+ov Perm NA
Protected Phases 2 7 1 6 7 4 1 8
Permitted Phases 2 2 6 4 4 8
Actuated Green, G (s) 36.1 36.1 46.1 24.9 67.0 67.0 58.0 58.0 82.9 44.0 44.0
Effective Green, g (s) 36.1 36.1 46.1 24.9 67.0 67.0 58.0 58.0 82.9 44.0 44.0
Actuated g/C Ratio 0.26 0.26 0.33 0.18 0.48 0.48 0.41 0.41 0.59 0.31 0.31
Clearance Time (s) 7.0 7.0 4.0 6.0 7.0 7.0 4.0 8.0 6.0 8.0 8.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 94 1325 527 617 2460 766 367 1482 948 317 1094
v/s Ratio Prot 0.05 0.03 c0.15 c0.26 c0.04 0.10 0.05 0.13
v/s Ratio Perm 0.05 0.12 0.11 c0.17 0.11 0.10
v/c Ratio 0.19 0.21 0.48 0.87 0.54 0.23 0.51 0.24 0.27 0.33 0.42
Uniform Delay, d1 40.6 40.8 37.4 55.9 25.7 21.4 27.4 26.7 13.9 36.7 37.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.5 0.4 0.7 12.3 0.9 0.7 1.1 0.1 0.2 0.6 0.3
Delay (s) 45.0 41.1 38.1 68.2 26.5 22.2 28.5 26.8 14.0 37.4 38.1
Level of Service D D D E C C C C B D D
Approach Delay (s) 39.6 35.8 22.1 38.0
Approach LOS D D C D

Intersection Summary
HCM 2000 Control Delay 33.8 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 25.0
Intersection Capacity Utilization 155.0% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
23: Hwy 401 Off-Ramp & Kingston Rd. 04/13/2021

2041 AM BAU  11/12/2020 Future (2041) Background Conditions - AM Peak Hour Synchro 10 Report
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 751 0 0 1677 538 55
Future Volume (vph) 751 0 0 1677 538 55
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 6.0 6.0
Lane Util. Factor 0.91 0.91 0.97 1.00
Frt 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 5142 5142 3471 1601
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 5142 5142 3471 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 816 0 0 1823 585 60
RTOR Reduction (vph) 0 0 0 0 0 37
Lane Group Flow (vph) 816 0 0 1823 585 23
Turn Type NA NA Prot Perm
Protected Phases 2 2 4
Permitted Phases 2 2 4
Actuated Green, G (s) 25.1 25.1 14.1 14.1
Effective Green, g (s) 25.1 25.1 14.1 14.1
Actuated g/C Ratio 0.48 0.48 0.27 0.27
Clearance Time (s) 7.0 7.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2472 2472 937 432
v/s Ratio Prot 0.16 c0.35 c0.17
v/s Ratio Perm 0.01
v/c Ratio 0.33 0.74 0.62 0.05
Uniform Delay, d1 8.4 10.9 16.7 14.1
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 2.0 1.3 0.1
Delay (s) 8.7 12.9 18.0 14.2
Level of Service A B B B
Approach Delay (s) 8.7 12.9 17.7
Approach LOS A B B

Intersection Summary
HCM 2000 Control Delay 12.8 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 52.2 Sum of lost time (s) 13.0
Intersection Capacity Utilization 58.6% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings AM Peak Hour
99: HWY 2 (KINGSTON RD) Pickering Ajax - 2041 Future Background AM
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Lane Group NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 8 0 8 8 0 8 7 850 6 6 1049 7
Future Volume (vph) 8 0 8 8 0 8 7 850 6 6 1049 7
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 0.0 0.0 40.0 20.0 40.0 20.0
Storage Lanes 0 0 0 0 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 0.932 0.932 0.850 0.850
Flt Protected 0.976 0.976 0.950 0.950
Satd. Flow (prot) 0 1676 0 0 1676 0 1750 3500 1566 1750 3500 1566
Flt Permitted 0.920 0.920 0.144 0.227
Satd. Flow (perm) 0 1579 0 0 1579 0 265 3500 1566 418 3500 1566
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 47 47 47 47
Link Speed (k/h) 48 48 48 48
Link Distance (m) 97.1 134.7 604.5 344.1
Travel Time (s) 7.3 10.1 45.3 25.8
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 9 0 9 9 0 9 8 924 7 7 1140 8
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 18 0 0 18 0 8 924 7 7 1140 8
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 24 97 97 14 97 97 97 97
Number of Detectors 1 2 1 2 1 2 1 1 2 1
Detector Template Left Thru Left Thru Left Thru Right Left Thru Right
Leading Detector (m) 2.0 10.0 2.0 10.0 2.0 10.0 2.0 2.0 10.0 2.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 2.0 0.6 2.0 0.6 2.0 0.6 2.0 2.0 0.6 2.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 9.4 9.4 9.4 9.4
Detector 2 Size(m) 0.6 0.6 0.6 0.6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA Perm NA Perm Perm NA Perm
Protected Phases 2 6 4 8
Permitted Phases 2 6 4 4 8 8
Detector Phase 2 2 6 6 4 4 4 8 8 8
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0



Lanes, Volumes, Timings AM Peak Hour
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Lane Group NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Total Split (s) 24.0 24.0 24.0 24.0 46.0 46.0 46.0 46.0 46.0 46.0
Total Split (%) 34.3% 34.3% 34.3% 34.3% 65.7% 65.7% 65.7% 65.7% 65.7% 65.7%
Maximum Green (s) 18.0 18.0 18.0 18.0 40.0 40.0 40.0 40.0 40.0 40.0
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None None None None None
Walk Time (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 26.6 26.6 31.4 31.4 31.4 31.4 31.4 31.4
Actuated g/C Ratio 0.38 0.38 0.45 0.45 0.45 0.45 0.45 0.45
v/c Ratio 0.03 0.03 0.07 0.59 0.01 0.04 0.73 0.01
Control Delay 1.7 1.7 10.1 15.6 0.0 9.0 18.3 0.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 1.7 1.7 10.1 15.6 0.0 9.0 18.3 0.0
LOS A A B B A A B A
Approach Delay 1.7 1.7 15.4 18.1
Approach LOS A A B B

Intersection Summary
Area Type: Other
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 50
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.73
Intersection Signal Delay: 16.6 Intersection LOS: B
Intersection Capacity Utilization 42.3% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     99: HWY 2 (KINGSTON RD)
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Lane Group NBT SBT NEL NET NER SWL SWT SWR
Lane Group Flow (vph) 18 18 8 924 7 7 1140 8
v/c Ratio 0.03 0.03 0.07 0.59 0.01 0.04 0.73 0.01
Control Delay 1.7 1.7 10.1 15.6 0.0 9.0 18.3 0.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 1.7 1.7 10.1 15.6 0.0 9.0 18.3 0.0
Queue Length 50th (m) 0.0 0.0 0.6 45.0 0.0 0.5 60.4 0.0
Queue Length 95th (m) 1.3 1.3 2.4 49.7 0.0 2.0 65.8 0.0
Internal Link Dist (m) 73.1 110.7 580.5 320.1
Turn Bay Length (m) 40.0 20.0 40.0 20.0
Base Capacity (vph) 629 629 151 2000 915 238 2000 915
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.03 0.03 0.05 0.46 0.01 0.03 0.57 0.01

Intersection Summary
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Movement NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 8 0 8 8 0 8 7 850 6 6 1049 7
Future Volume (vph) 8 0 8 8 0 8 7 850 6 6 1049 7
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 0.93 0.93 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.98 0.98 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1676 1676 1750 3500 1566 1750 3500 1566
Flt Permitted 0.92 0.92 0.14 1.00 1.00 0.23 1.00 1.00
Satd. Flow (perm) 1581 1581 265 3500 1566 419 3500 1566
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 9 0 9 9 0 9 8 924 7 7 1140 8
RTOR Reduction (vph) 0 11 0 0 11 0 0 0 4 0 0 4
Lane Group Flow (vph) 0 7 0 0 7 0 8 924 3 7 1140 4
Turn Type Perm NA Perm NA Perm NA Perm Perm NA Perm
Protected Phases 2 6 4 8
Permitted Phases 2 6 4 4 8 8
Actuated Green, G (s) 26.6 26.6 31.4 31.4 31.4 31.4 31.4 31.4
Effective Green, g (s) 26.6 26.6 31.4 31.4 31.4 31.4 31.4 31.4
Actuated g/C Ratio 0.38 0.38 0.45 0.45 0.45 0.45 0.45 0.45
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 600 600 118 1570 702 187 1570 702
v/s Ratio Prot 0.26 c0.33
v/s Ratio Perm c0.00 0.00 0.03 0.00 0.02 0.00
v/c Ratio 0.01 0.01 0.07 0.59 0.00 0.04 0.73 0.01
Uniform Delay, d1 13.5 13.5 11.0 14.5 10.7 10.8 15.8 10.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 0.0 0.2 0.6 0.0 0.1 1.7 0.0
Delay (s) 13.5 13.5 11.2 15.0 10.7 10.9 17.5 10.7
Level of Service B B B B B B B B
Approach Delay (s) 13.5 13.5 15.0 17.4
Approach LOS B B B B

Intersection Summary
HCM 2000 Control Delay 16.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.40
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 42.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings AM Peak Hour
234: RR 1 (BROCK RD) & HWY 2 (KINGSTON RD) Pickering Ajax - 2041 Future Background AM
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 95 472 221 432 724 215 99 584 196 302 1738 204
Future Volume (vph) 95 472 221 432 724 215 99 584 196 302 1738 204
Ideal Flow (vphpl) 1900 1900 1900 2050 1900 1900 1900 1900 1900 2050 2005 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 120.0 65.0 115.0 100.0 115.0 85.0 135.0 150.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 0.91 1.00 1.00 *1.00 1.00
Ped Bike Factor 1.00 0.97 0.99 0.98 1.00 0.98 1.00 0.97
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1722 3694 1570 1950 3544 1484 1789 4725 1541 1858 5848 1526
Flt Permitted 0.221 0.416 0.121 0.367
Satd. Flow (perm) 399 3694 1519 846 3544 1452 228 4725 1504 714 5848 1475
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 160 234 213 222
Link Speed (k/h) 60 60 60 60
Link Distance (m) 344.1 371.9 333.8 249.1
Travel Time (s) 20.6 22.3 20.0 14.9
Confl. Peds. (#/hr) 10 21 21 10 22 12 12 22
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 6% 4% 4% 1% 3% 10% 2% 11% 6% 6% 4% 7%
Adj. Flow (vph) 103 513 240 470 787 234 108 635 213 328 1889 222
Shared Lane Traffic (%)
Lane Group Flow (vph) 103 513 240 470 787 234 108 635 213 328 1889 222
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.89 0.99 0.99 0.99 0.99 0.99 0.89 0.92 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Minimum Split (s) 9.0 39.0 39.0 9.0 39.0 39.0 9.0 40.0 40.0 9.0 40.0 40.0
Total Split (s) 10.0 39.0 39.0 11.0 40.0 40.0 9.0 40.0 40.0 10.0 41.0 41.0
Total Split (%) 10.0% 39.0% 39.0% 11.0% 40.0% 40.0% 9.0% 40.0% 40.0% 10.0% 41.0% 41.0%
Maximum Green (s) 7.0 32.0 32.0 8.0 33.0 33.0 6.0 33.0 33.0 7.0 34.0 34.0
Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.2 4.2
All-Red Time (s) 0.0 2.8 2.8 0.0 2.8 2.8 0.0 2.8 2.8 0.0 2.8 2.8
Lost Time Adjust (s) 0.0 0.0 0.0 -3.0 0.0 0.0 0.0 0.0 0.0 -3.0 0.0 0.0
Total Lost Time (s) 3.0 7.0 7.0 0.0 7.0 7.0 3.0 7.0 7.0 0.0 7.0 7.0
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize?
Walk Time (s) 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0
Flash Dont Walk (s) 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 43.0 32.0 32.0 50.0 33.0 33.0 43.0 33.0 33.0 50.0 34.0 34.0
Actuated g/C Ratio 0.43 0.32 0.32 0.50 0.33 0.33 0.43 0.33 0.33 0.50 0.34 0.34
v/c Ratio 0.39 0.43 0.40 0.86 0.67 0.37 0.57 0.41 0.33 0.70 0.95 0.34
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Control Delay 19.6 28.3 11.5 30.0 22.3 5.5 27.2 26.9 5.0 24.8 44.1 4.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 19.6 28.3 11.5 30.0 22.3 5.5 27.2 26.9 5.0 24.8 44.1 4.9
LOS B C B C C A C C A C D A
Approach Delay 22.5 22.1 22.1 38.0
Approach LOS C C C D

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 72 (72%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 100
Control Type: Pretimed
Maximum v/c Ratio: 0.95
Intersection Signal Delay: 28.9 Intersection LOS: C
Intersection Capacity Utilization 106.0% ICU Level of Service G
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     234: RR 1 (BROCK RD) & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 103 513 240 470 787 234 108 635 213 328 1889 222
v/c Ratio 0.39 0.43 0.40 0.86 0.67 0.37 0.57 0.41 0.33 0.70 0.95 0.34
Control Delay 19.6 28.3 11.5 30.0 22.3 5.5 27.2 26.9 5.0 24.8 44.1 4.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 19.6 28.3 11.5 30.0 22.3 5.5 27.2 26.9 5.0 24.8 44.1 4.9
Queue Length 50th (m) 10.9 38.9 11.1 67.8 77.3 15.5 11.4 34.6 0.0 37.1 117.8 0.0
Queue Length 95th (m) 20.4 52.9 30.5 #83.2 70.9 16.2 21.1 45.1 15.0 56.2 #147.6 15.1
Internal Link Dist (m) 320.1 347.9 309.8 225.1
Turn Bay Length (m) 120.0 65.0 115.0 100.0 115.0 85.0 135.0 150.0
Base Capacity (vph) 264 1182 594 544 1169 635 191 1559 639 471 1988 648
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.39 0.43 0.40 0.86 0.67 0.37 0.57 0.41 0.33 0.70 0.95 0.34

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 95 472 221 432 724 215 99 584 196 302 1738 204
Future Volume (vph) 95 472 221 432 724 215 99 584 196 302 1738 204
Ideal Flow (vphpl) 1900 1900 1900 2050 1900 1900 1900 1900 1900 2050 2005 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 7.0 7.0 0.0 7.0 7.0 3.0 7.0 7.0 0.0 7.0 7.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 0.91 1.00 1.00 *1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1721 3694 1519 1942 3544 1452 1789 4725 1504 1855 5848 1475
Flt Permitted 0.22 1.00 1.00 0.42 1.00 1.00 0.12 1.00 1.00 0.37 1.00 1.00
Satd. Flow (perm) 400 3694 1519 851 3544 1452 228 4725 1504 717 5848 1475
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 103 513 240 470 787 234 108 635 213 328 1889 222
RTOR Reduction (vph) 0 0 109 0 0 157 0 0 143 0 0 147
Lane Group Flow (vph) 103 513 131 470 787 77 108 635 70 328 1889 75
Confl. Peds. (#/hr) 10 21 21 10 22 12 12 22
Heavy Vehicles (%) 6% 4% 4% 1% 3% 10% 2% 11% 6% 6% 4% 7%
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Actuated Green, G (s) 39.0 32.0 32.0 41.0 33.0 33.0 39.0 33.0 33.0 41.0 34.0 34.0
Effective Green, g (s) 39.0 32.0 32.0 46.0 33.0 33.0 39.0 33.0 33.0 46.0 34.0 34.0
Actuated g/C Ratio 0.39 0.32 0.32 0.46 0.33 0.33 0.39 0.33 0.33 0.46 0.34 0.34
Clearance Time (s) 3.0 7.0 7.0 3.0 7.0 7.0 3.0 7.0 7.0 3.0 7.0 7.0
Lane Grp Cap (vph) 248 1182 486 511 1169 479 182 1559 496 443 1988 501
v/s Ratio Prot 0.03 0.14 c0.10 c0.22 0.04 0.13 c0.07 c0.32
v/s Ratio Perm 0.13 0.09 0.32 0.05 0.19 0.05 0.27 0.05
v/c Ratio 0.42 0.43 0.27 0.92 0.67 0.16 0.59 0.41 0.14 0.74 0.95 0.15
Uniform Delay, d1 20.7 26.8 25.3 22.2 28.9 23.7 23.9 25.9 23.5 18.3 32.2 23.0
Progression Factor 1.00 1.00 1.00 0.74 0.67 1.18 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.1 1.2 1.4 21.7 2.7 0.6 13.4 0.8 0.6 10.6 11.4 0.6
Delay (s) 25.7 28.0 26.7 38.1 22.1 28.7 37.4 26.7 24.1 28.9 43.6 23.6
Level of Service C C C D C C D C C C D C
Approach Delay (s) 27.4 28.2 27.3 39.8
Approach LOS C C C D

Intersection Summary
HCM 2000 Control Delay 32.9 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 106.0% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 1 1226 72 394 1547 0 25 0 156 0 3 1
Future Volume (vph) 1 1226 72 394 1547 0 25 0 156 0 3 1
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 25.0 20.0 60.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 1 1 1 0 0 0 0 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.94 0.98 1.00
Frt 0.850 0.884 0.966
Flt Protected 0.950 0.950 0.993
Satd. Flow (prot) 1825 3625 1219 1772 3544 0 0 1445 0 0 1848 0
Flt Permitted 0.144 0.118 0.950
Satd. Flow (perm) 276 3625 1144 220 3544 0 0 1382 0 0 1848 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 65 170 1
Link Speed (k/h) 60 50 50 50
Link Distance (m) 467.6 390.9 722.6 110.1
Travel Time (s) 28.1 28.1 52.0 7.9
Confl. Peds. (#/hr) 14 15 15 14 3 10 10 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 6% 34% 3% 3% 0% 33% 0% 11% 0% 0% 0%
Adj. Flow (vph) 1 1333 78 428 1682 0 27 0 170 0 3 1
Shared Lane Traffic (%)
Lane Group Flow (vph) 1 1333 78 428 1682 0 0 197 0 0 4 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 0.0 0.0
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 0 0 0 1 0 2 2 2 1
Detector Template Left
Leading Detector (m) 0.0 0.0 0.0 24.0 0.0 15.2 24.0 15.2 6.5
Trailing Detector (m) 0.0 0.0 0.0 15.0 0.0 0.0 -1.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 15.0 0.0 0.0 -1.0 0.0 0.0
Detector 1 Size(m) 1.8 1.8 1.8 9.0 1.8 1.8 15.0 1.8 6.5
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 13.4 15.0 13.4
Detector 2 Size(m) 1.8 9.0 1.8
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0
Turn Type Perm NA Perm pm+pt NA Perm NA NA
Protected Phases 2 1 6 8 4
Permitted Phases 2 2 6 8 4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector Phase 2 2 2 1 6 8 8 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 5.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 28.0 28.0 28.0 9.0 28.0 27.0 27.0 27.0 27.0
Total Split (s) 47.0 47.0 47.0 26.0 73.0 27.0 27.0 27.0 27.0
Total Split (%) 47.0% 47.0% 47.0% 26.0% 73.0% 27.0% 27.0% 27.0% 27.0%
Maximum Green (s) 41.2 41.2 41.2 23.0 67.2 21.0 21.0 21.0 21.0
Yellow Time (s) 4.0 4.0 4.0 3.0 4.0 3.3 3.3 3.3 3.3
All-Red Time (s) 1.8 1.8 1.8 0.0 1.8 2.7 2.7 2.7 2.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.8 5.8 5.8 3.0 5.8 6.0 6.0
Lead/Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max None C-Max None None None None
Walk Time (s) 13.0 13.0 13.0 13.0 15.0 15.0 15.0 15.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 52.0 52.0 52.0 80.7 77.9 10.3 10.3
Actuated g/C Ratio 0.52 0.52 0.52 0.81 0.78 0.10 0.10
v/c Ratio 0.01 0.71 0.12 0.80 0.61 0.67 0.02
Control Delay 29.0 22.3 11.1 16.7 14.0 21.1 34.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 29.0 22.3 11.1 16.7 14.0 21.1 34.2
LOS C C B B B C C
Approach Delay 21.7 14.6 21.1 34.3
Approach LOS C B C C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 30 (30%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.80
Intersection Signal Delay: 17.6 Intersection LOS: B
Intersection Capacity Utilization 92.7% ICU Level of Service F
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     237: NOTION RD & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT NBT SBT
Lane Group Flow (vph) 1 1333 78 428 1682 197 4
v/c Ratio 0.01 0.71 0.12 0.80 0.61 0.67 0.02
Control Delay 29.0 22.3 11.1 16.7 14.0 21.1 34.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 29.0 22.3 11.1 16.7 14.0 21.1 34.2
Queue Length 50th (m) 0.1 59.6 0.2 32.2 140.3 5.0 0.6
Queue Length 95th (m) m0.4 #121.5 12.9 m62.3 m178.8 24.9 3.5
Internal Link Dist (m) 443.6 366.9 698.6 86.1
Turn Bay Length (m) 25.0 20.0 60.0
Base Capacity (vph) 143 1883 625 567 2760 424 388
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.01 0.71 0.12 0.75 0.61 0.46 0.01

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 1 1226 72 394 1547 0 25 0 156 0 3 1
Future Volume (vph) 1 1226 72 394 1547 0 25 0 156 0 3 1
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 5.8 5.8 5.8 3.0 5.8 6.0 6.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.94 1.00 1.00 0.98 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.88 0.97
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.99 1.00
Satd. Flow (prot) 1818 3625 1144 1772 3544 1444 1849
Flt Permitted 0.14 1.00 1.00 0.12 1.00 0.95 1.00
Satd. Flow (perm) 276 3625 1144 220 3544 1381 1849
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1 1333 78 428 1682 0 27 0 170 0 3 1
RTOR Reduction (vph) 0 0 31 0 0 0 0 152 0 0 1 0
Lane Group Flow (vph) 1 1333 47 428 1682 0 0 45 0 0 3 0
Confl. Peds. (#/hr) 14 15 15 14 3 10 10 3
Heavy Vehicles (%) 0% 6% 34% 3% 3% 0% 33% 0% 11% 0% 0% 0%
Turn Type Perm NA Perm pm+pt NA Perm NA NA
Protected Phases 2 1 6 8 4
Permitted Phases 2 2 6 8 4
Actuated Green, G (s) 52.0 52.0 52.0 77.9 77.9 10.3 10.3
Effective Green, g (s) 52.0 52.0 52.0 77.9 77.9 10.3 10.3
Actuated g/C Ratio 0.52 0.52 0.52 0.78 0.78 0.10 0.10
Clearance Time (s) 5.8 5.8 5.8 3.0 5.8 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 143 1885 594 526 2760 142 190
v/s Ratio Prot 0.37 c0.19 0.47 0.00
v/s Ratio Perm 0.00 0.04 c0.45 c0.03
v/c Ratio 0.01 0.71 0.08 0.81 0.61 0.31 0.02
Uniform Delay, d1 11.6 18.2 12.0 23.1 4.6 41.6 40.3
Progression Factor 1.74 0.98 1.85 0.57 2.60 1.00 1.00
Incremental Delay, d2 0.1 2.1 0.2 4.6 0.5 1.3 0.0
Delay (s) 20.2 20.0 22.4 17.8 12.6 42.8 40.3
Level of Service C C C B B D D
Approach Delay (s) 20.1 13.6 42.8 40.3
Approach LOS C B D D

Intersection Summary
HCM 2000 Control Delay 17.7 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 14.8
Intersection Capacity Utilization 92.7% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Traffic Volume (vph) 70 939 156 100 739 108 170 47 267 45 20 23
Future Volume (vph) 70 939 156 100 739 108 170 47 267 45 20 23
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 150.0 60.0 60.0 30.0 14.6 0.0 9.4 0.0
Storage Lanes 1 1 1 1 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.98 1.00 0.98 0.99 0.99
Frt 0.850 0.850 0.872 0.920
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1706 3510 1617 1807 3544 1555 1738 1675 0 1722 1749 0
Flt Permitted 0.319 0.217 0.726 0.229
Satd. Flow (perm) 572 3510 1577 412 3544 1517 1318 1675 0 415 1749 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 170 90 221 25
Link Speed (k/h) 60 60 50 50
Link Distance (m) 380.5 309.8 54.5 63.9
Travel Time (s) 22.8 18.6 3.9 4.6
Confl. Peds. (#/hr) 2 2 2 2 8 8
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 7% 4% 1% 1% 3% 5% 5% 0% 0% 6% 0% 0%
Adj. Flow (vph) 76 1021 170 109 803 117 185 51 290 49 22 25
Shared Lane Traffic (%)
Lane Group Flow (vph) 76 1021 170 109 803 117 185 341 0 49 47 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 1 0 0 1 1 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 24.0 0.0 0.0 15.0 15.0 15.0 15.0
Trailing Detector (m) 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 9.0 1.8 1.8 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm NA
Protected Phases 5 2 1 6 4 8
Permitted Phases 2 2 6 6 4 8
Detector Phase 5 2 2 1 6 6 4 4 8 8
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 5.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 9.0 31.0 31.0 9.0 31.0 31.0 38.0 38.0 38.0 38.0
Total Split (s) 9.0 51.0 51.0 10.0 52.0 52.0 39.0 39.0 39.0 39.0
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Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Total Split (%) 9.0% 51.0% 51.0% 10.0% 52.0% 52.0% 39.0% 39.0% 39.0% 39.0%
Maximum Green (s) 6.0 44.5 44.5 7.0 45.5 45.5 31.8 31.8 31.8 31.8
Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 4.2 3.5 3.5 3.5 3.5
All-Red Time (s) 0.0 2.3 2.3 0.0 2.3 2.3 3.7 3.7 3.7 3.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.5 6.5 3.0 6.5 6.5 7.2 7.2 7.2 7.2
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Min C-Min None C-Min C-Min None None None None
Walk Time (s) 16.0 16.0 16.0 16.0 21.0 21.0 21.0 21.0
Flash Dont Walk (s) 6.0 6.0 6.0 6.0 9.0 9.0 9.0 9.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 66.6 56.9 56.9 68.3 59.1 59.1 19.7 19.7 19.7 19.7
Actuated g/C Ratio 0.67 0.57 0.57 0.68 0.59 0.59 0.20 0.20 0.20 0.20
v/c Ratio 0.17 0.51 0.18 0.29 0.38 0.13 0.71 0.67 0.60 0.13
Control Delay 5.1 11.7 1.1 6.7 9.5 3.3 52.0 19.2 64.8 17.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 5.1 11.7 1.1 6.7 9.5 3.3 52.0 19.2 64.8 17.7
LOS A B A A A A D B E B
Approach Delay 9.9 8.5 30.7 41.7
Approach LOS A A C D

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 27 (27%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.71
Intersection Signal Delay: 14.2 Intersection LOS: B
Intersection Capacity Utilization 77.9% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     245: DIXIE RD & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR SEL SET NWL NWT
Lane Group Flow (vph) 76 1021 170 109 803 117 185 341 49 47
v/c Ratio 0.17 0.51 0.18 0.29 0.38 0.13 0.71 0.67 0.60 0.13
Control Delay 5.1 11.7 1.1 6.7 9.5 3.3 52.0 19.2 64.8 17.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 5.1 11.7 1.1 6.7 9.5 3.3 52.0 19.2 64.8 17.7
Queue Length 50th (m) 2.9 47.2 0.6 5.0 26.5 1.0 33.9 20.4 8.7 3.5
Queue Length 95th (m) m8.0 107.3 3.1 8.8 72.9 2.5 51.2 44.7 19.9 11.6
Internal Link Dist (m) 356.5 285.8 30.5 39.9
Turn Bay Length (m) 150.0 60.0 60.0 30.0 14.6 9.4
Base Capacity (vph) 457 1997 970 386 2092 932 419 683 131 573
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.17 0.51 0.18 0.28 0.38 0.13 0.44 0.50 0.37 0.08

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Traffic Volume (vph) 70 939 156 100 739 108 170 47 267 45 20 23
Future Volume (vph) 70 939 156 100 739 108 170 47 267 45 20 23
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 6.5 6.5 3.0 6.5 6.5 7.2 7.2 7.2 7.2
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.87 1.00 0.92
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1705 3510 1577 1807 3544 1517 1725 1676 1722 1749
Flt Permitted 0.32 1.00 1.00 0.22 1.00 1.00 0.73 1.00 0.23 1.00
Satd. Flow (perm) 573 3510 1577 412 3544 1517 1319 1676 416 1749
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 76 1021 170 109 803 117 185 51 290 49 22 25
RTOR Reduction (vph) 0 0 73 0 0 37 0 177 0 0 20 0
Lane Group Flow (vph) 76 1021 97 109 803 80 185 164 0 49 27 0
Confl. Peds. (#/hr) 2 2 2 2 8 8
Heavy Vehicles (%) 7% 4% 1% 1% 3% 5% 5% 0% 0% 6% 0% 0%
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm NA
Protected Phases 5 2 1 6 4 8
Permitted Phases 2 2 6 6 4 8
Actuated Green, G (s) 62.1 56.9 56.9 65.1 58.4 58.4 19.7 19.7 19.7 19.7
Effective Green, g (s) 62.1 56.9 56.9 65.1 58.4 58.4 19.7 19.7 19.7 19.7
Actuated g/C Ratio 0.62 0.57 0.57 0.65 0.58 0.58 0.20 0.20 0.20 0.20
Clearance Time (s) 3.0 6.5 6.5 3.0 6.5 6.5 7.2 7.2 7.2 7.2
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 414 1997 897 361 2069 885 259 330 81 344
v/s Ratio Prot 0.01 c0.29 c0.02 0.23 0.10 0.02
v/s Ratio Perm 0.10 0.06 0.18 0.05 c0.14 0.12
v/c Ratio 0.18 0.51 0.11 0.30 0.39 0.09 0.71 0.50 0.60 0.08
Uniform Delay, d1 7.6 13.1 9.9 7.6 11.2 9.1 37.5 35.7 36.6 32.7
Progression Factor 0.71 0.74 0.31 0.81 0.71 0.68 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.9 0.2 0.5 0.5 0.2 9.0 1.2 12.1 0.1
Delay (s) 5.6 10.5 3.3 6.6 8.5 6.4 46.5 36.9 48.7 32.8
Level of Service A B A A A A D D D C
Approach Delay (s) 9.3 8.0 40.3 40.9
Approach LOS A A D D

Intersection Summary
HCM 2000 Control Delay 15.5 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.7
Intersection Capacity Utilization 77.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 134 589 359 232 609 57 273 529 190 113 950 128
Future Volume (vph) 134 589 359 232 609 57 273 529 190 113 950 128
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 2050 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.5 3.7 3.5 3.5 3.5 3.7 3.7 3.5 3.5 3.7 3.7
Storage Length (m) 115.0 200.0 210.0 45.0 185.0 55.0 110.0 65.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 *1.00 1.00 1.00 0.95 1.00
Ped Bike Factor 0.99 0.97 0.99 0.97 1.00 0.96 0.99 0.97
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1755 3545 1617 1700 3400 1597 1931 3767 1452 1750 3579 1570
Flt Permitted 0.400 0.258 0.111 0.448
Satd. Flow (perm) 734 3545 1563 458 3400 1551 225 3767 1399 816 3579 1517
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 215 184 207 218
Link Speed (k/h) 60 60 50 50
Link Distance (m) 709.3 416.3 262.8 362.1
Travel Time (s) 42.6 25.0 18.9 26.1
Confl. Peds. (#/hr) 15 19 19 15 22 25 25 22
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 4% 6% 1% 5% 5% 0% 2% 2% 10% 2% 2% 4%
Adj. Flow (vph) 146 640 390 252 662 62 297 575 207 123 1033 139
Shared Lane Traffic (%)
Lane Group Flow (vph) 146 640 390 252 662 62 297 575 207 123 1033 139
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 1.01 0.99 1.01 1.01 1.01 0.89 0.99 1.01 1.01 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Minimum Split (s) 9.0 35.0 35.0 9.0 35.0 35.0 9.0 38.0 38.0 9.0 38.0 38.0
Total Split (s) 9.0 35.0 35.0 11.0 37.0 37.0 14.0 45.0 45.0 9.0 40.0 40.0
Total Split (%) 9.0% 35.0% 35.0% 11.0% 37.0% 37.0% 14.0% 45.0% 45.0% 9.0% 40.0% 40.0%
Maximum Green (s) 6.0 28.0 28.0 8.0 30.0 30.0 11.0 38.1 38.1 6.0 33.1 33.1
Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 4.2 3.0 3.7 3.7 3.0 3.7 3.7
All-Red Time (s) 0.0 2.8 2.8 0.0 2.8 2.8 0.0 3.2 3.2 0.0 3.2 3.2
Lost Time Adjust (s) 0.0 0.0 0.0 -3.0 0.0 0.0 -3.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 7.0 7.0 0.0 7.0 7.0 0.0 6.9 6.9 3.0 6.9 6.9
Lead/Lag Lag Lag Lag Lead Lead Lead Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Walk Time (s) 19.0 19.0 19.0 19.0 21.0 21.0 21.0 21.0
Flash Dont Walk (s) 7.0 7.0 7.0 7.0 9.0 9.0 9.0 9.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 32.0 28.0 28.0 37.0 30.0 30.0 54.0 38.1 38.1 43.0 33.1 33.1
Actuated g/C Ratio 0.32 0.28 0.28 0.37 0.30 0.30 0.54 0.38 0.38 0.43 0.33 0.33
v/c Ratio 0.49 0.65 0.66 0.82 0.65 0.10 0.82 0.40 0.31 0.30 0.87 0.21
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Control Delay 26.1 26.1 14.8 39.7 14.1 0.3 41.1 23.7 4.4 15.6 41.1 1.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 26.1 26.1 14.8 39.7 14.1 0.3 41.1 23.7 4.4 15.6 41.1 1.1
LOS C C B D B A D C A B D A
Approach Delay 22.4 19.8 24.8 34.4
Approach LOS C B C C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 67 (67%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 95
Control Type: Pretimed
Maximum v/c Ratio: 0.87
Intersection Signal Delay: 25.8 Intersection LOS: C
Intersection Capacity Utilization 93.0% ICU Level of Service F
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     246: RR 29 (LIVERPOOL RD) & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 146 640 390 252 662 62 297 575 207 123 1033 139
v/c Ratio 0.49 0.65 0.66 0.82 0.65 0.10 0.82 0.40 0.31 0.30 0.87 0.21
Control Delay 26.1 26.1 14.8 39.7 14.1 0.3 41.1 23.7 4.4 15.6 41.1 1.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 26.1 26.1 14.8 39.7 14.1 0.3 41.1 23.7 4.4 15.6 41.1 1.1
Queue Length 50th (m) 17.9 46.0 30.4 12.8 14.2 0.0 36.8 40.0 0.0 12.0 98.3 0.0
Queue Length 95th (m) 30.8 59.0 46.6 #57.3 22.1 m0.0 #78.8 53.6 13.7 21.6 #132.8 1.6
Internal Link Dist (m) 685.3 392.3 238.8 338.1
Turn Bay Length (m) 115.0 200.0 210.0 45.0 185.0 55.0 110.0 65.0
Base Capacity (vph) 296 992 592 306 1020 594 360 1435 661 406 1184 647
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.49 0.65 0.66 0.82 0.65 0.10 0.82 0.40 0.31 0.30 0.87 0.21

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 134 589 359 232 609 57 273 529 190 113 950 128
Future Volume (vph) 134 589 359 232 609 57 273 529 190 113 950 128
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 2050 1900 1900 1900 1900 1900
Lane Width 3.7 3.5 3.7 3.5 3.5 3.5 3.7 3.7 3.5 3.5 3.7 3.7
Total Lost time (s) 3.0 7.0 7.0 0.0 7.0 7.0 0.0 6.9 6.9 3.0 6.9 6.9
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 *1.00 1.00 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 0.97 1.00 1.00 0.96 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1750 3545 1563 1697 3400 1551 1930 3767 1399 1742 3579 1517
Flt Permitted 0.40 1.00 1.00 0.26 1.00 1.00 0.11 1.00 1.00 0.45 1.00 1.00
Satd. Flow (perm) 737 3545 1563 460 3400 1551 225 3767 1399 821 3579 1517
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 146 640 390 252 662 62 297 575 207 123 1033 139
RTOR Reduction (vph) 0 0 155 0 0 43 0 0 128 0 0 93
Lane Group Flow (vph) 146 640 235 252 662 19 297 575 79 123 1033 46
Confl. Peds. (#/hr) 15 19 19 15 22 25 25 22
Heavy Vehicles (%) 4% 6% 1% 5% 5% 0% 2% 2% 10% 2% 2% 4%
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Actuated Green, G (s) 32.0 28.0 28.0 30.0 30.0 30.0 47.1 38.1 38.1 39.1 33.1 33.1
Effective Green, g (s) 32.0 28.0 28.0 33.0 30.0 30.0 50.1 38.1 38.1 39.1 33.1 33.1
Actuated g/C Ratio 0.32 0.28 0.28 0.33 0.30 0.30 0.50 0.38 0.38 0.39 0.33 0.33
Clearance Time (s) 3.0 7.0 7.0 3.0 7.0 7.0 3.0 6.9 6.9 3.0 6.9 6.9
Lane Grp Cap (vph) 296 992 437 287 1020 465 351 1435 533 376 1184 502
v/s Ratio Prot c0.03 c0.18 c0.10 0.19 c0.12 0.15 0.02 c0.29
v/s Ratio Perm 0.13 0.15 0.19 0.01 0.30 0.06 0.11 0.03
v/c Ratio 0.49 0.65 0.54 0.88 0.65 0.04 0.85 0.40 0.15 0.33 0.87 0.09
Uniform Delay, d1 28.8 31.6 30.5 27.4 30.4 24.8 24.5 22.6 20.3 20.0 31.5 23.1
Progression Factor 0.68 0.72 0.67 0.80 0.37 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.3 3.0 4.3 25.2 2.6 0.1 21.5 0.8 0.6 2.3 9.0 0.4
Delay (s) 25.0 25.9 24.8 47.2 14.0 24.9 46.0 23.4 20.9 22.3 40.5 23.4
Level of Service C C C D B C D C C C D C
Approach Delay (s) 25.4 23.2 29.2 36.9
Approach LOS C C C D

Intersection Summary
HCM 2000 Control Delay 29.1 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 19.9
Intersection Capacity Utilization 93.0% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 60 70 63 209 160 26 16 607 104 147 813 149
Future Volume (vph) 60 70 63 209 160 26 16 607 104 147 813 149
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0% 1%
Storage Length (m) 26.0 26.0 29.0 25.0 50.0 46.0 40.0 25.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 *1.00 1.00 1.00 0.95 1.00
Ped Bike Factor 0.99 0.97 0.98 0.98 0.98 0.92 0.98 0.92
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1716 1807 1566 1767 1807 1597 1653 3545 1493 1675 3415 1573
Flt Permitted 0.647 0.686 0.265 0.268
Satd. Flow (perm) 1163 1807 1515 1252 1807 1567 454 3545 1377 464 3415 1449
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 105 105 113 90
Link Speed (k/h) 50 50 60 60
Link Distance (m) 313.3 66.1 416.3 549.2
Travel Time (s) 22.6 4.8 25.0 33.0
Confl. Peds. (#/hr) 8 25 25 8 35 34 34 35
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 4% 4% 2% 1% 4% 0% 8% 6% 7% 6% 4% 1%
Adj. Flow (vph) 65 76 68 227 174 28 17 660 113 160 884 162
Shared Lane Traffic (%)
Lane Group Flow (vph) 65 76 68 227 174 28 17 660 113 160 884 162
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.02 1.02 1.02
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 1 1 1 1 2 1 0 0 1 0 0
Detector Template 
Leading Detector (m) 15.0 15.0 15.0 15.0 15.0 15.2 15.0 0.0 0.0 15.0 0.0 0.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 15.0 15.0 15.0 15.0 15.0 1.8 15.0 1.8 1.8 15.0 1.8 1.8
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 13.4
Detector 2 Size(m) 1.8
Detector 2 Type Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm pm+pt NA Perm
Protected Phases 3 8 7 4 2 1 6
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Lane Group NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Permitted Phases 8 8 4 4 2 2 6 6
Detector Phase 3 8 8 7 4 4 2 2 2 1 6 6
Switch Phase
Minimum Initial (s) 5.0 8.0 8.0 5.0 8.0 8.0 20.0 20.0 20.0 5.0 20.0 20.0
Minimum Split (s) 9.0 44.0 44.0 9.0 44.0 44.0 38.0 38.0 38.0 9.0 38.0 38.0
Total Split (s) 9.0 44.0 44.0 9.0 44.0 44.0 38.0 38.0 38.0 9.0 47.0 47.0
Total Split (%) 9.0% 44.0% 44.0% 9.0% 44.0% 44.0% 38.0% 38.0% 38.0% 9.0% 47.0% 47.0%
Maximum Green (s) 6.0 37.0 37.0 6.0 37.0 37.0 31.4 31.4 31.4 6.0 40.4 40.4
Yellow Time (s) 3.0 3.3 3.3 3.0 3.3 3.3 4.3 4.3 4.3 3.0 4.3 4.3
All-Red Time (s) 0.0 3.7 3.7 0.0 3.7 3.7 2.3 2.3 2.3 0.0 2.3 2.3
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 7.0 7.0 3.0 7.0 7.0 6.6 6.6 6.6 3.0 6.6 6.6
Lead/Lag Lead Lag Lag Lead Lag Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None Max Max None Max Max C-Max C-Max C-Max None C-Max C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 29.0 29.0 29.0 29.0 22.0 22.0 22.0 22.0 22.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 46.9 37.0 37.0 47.6 38.8 38.8 31.4 31.4 31.4 44.0 40.4 40.4
Actuated g/C Ratio 0.47 0.37 0.37 0.48 0.39 0.39 0.31 0.31 0.31 0.44 0.40 0.40
v/c Ratio 0.11 0.11 0.11 0.36 0.25 0.04 0.12 0.59 0.22 0.58 0.64 0.25
Control Delay 13.6 21.4 1.9 17.0 22.7 0.1 37.1 43.1 20.2 19.5 19.9 4.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 13.6 21.4 1.9 17.0 22.7 0.1 37.1 43.1 20.2 19.5 19.9 4.2
LOS B C A B C A D D C B B A
Approach Delay 12.6 18.2 39.7 17.7
Approach LOS B B D B

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 43 (43%), Referenced to phase 2:NETL and 6:SWTL, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.64
Intersection Signal Delay: 24.0 Intersection LOS: C
Intersection Capacity Utilization 102.6% ICU Level of Service G
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     247: HWY 2 (KINGSTON RD) & GLENANNA RD
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Lane Group NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Group Flow (vph) 65 76 68 227 174 28 17 660 113 160 884 162
v/c Ratio 0.11 0.11 0.11 0.36 0.25 0.04 0.12 0.59 0.22 0.58 0.64 0.25
Control Delay 13.6 21.4 1.9 17.0 22.7 0.1 37.1 43.1 20.2 19.5 19.9 4.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 13.6 21.4 1.9 17.0 22.7 0.1 37.1 43.1 20.2 19.5 19.9 4.2
Queue Length 50th (m) 6.3 9.5 0.0 24.2 23.2 0.0 3.2 65.0 11.0 14.9 74.5 4.0
Queue Length 95th (m) 13.2 19.1 3.6 38.9 38.8 0.0 m6.6 82.4 m21.4 11.9 63.8 4.7
Internal Link Dist (m) 289.3 42.1 392.3 525.2
Turn Bay Length (m) 26.0 26.0 29.0 25.0 50.0 46.0 40.0 25.0
Base Capacity (vph) 579 668 626 626 701 671 142 1113 509 276 1379 639
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.11 0.11 0.11 0.36 0.25 0.04 0.12 0.59 0.22 0.58 0.64 0.25

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 60 70 63 209 160 26 16 607 104 147 813 149
Future Volume (vph) 60 70 63 209 160 26 16 607 104 147 813 149
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0% 1%
Total Lost time (s) 3.0 7.0 7.0 3.0 7.0 7.0 6.6 6.6 6.6 3.0 6.6 6.6
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 *1.00 1.00 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 0.98 1.00 1.00 0.92 1.00 1.00 0.92
Flpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1711 1807 1515 1745 1807 1567 1626 3545 1377 1668 3415 1449
Flt Permitted 0.65 1.00 1.00 0.69 1.00 1.00 0.27 1.00 1.00 0.27 1.00 1.00
Satd. Flow (perm) 1166 1807 1515 1260 1807 1567 454 3545 1377 470 3415 1449
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 65 76 68 227 174 28 17 660 113 160 884 162
RTOR Reduction (vph) 0 0 42 0 0 17 0 0 78 0 0 54
Lane Group Flow (vph) 65 76 26 227 174 11 17 660 35 160 884 108
Confl. Peds. (#/hr) 8 25 25 8 35 34 34 35
Heavy Vehicles (%) 4% 4% 2% 1% 4% 0% 8% 6% 7% 6% 4% 1%
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm pm+pt NA Perm
Protected Phases 3 8 7 4 2 1 6
Permitted Phases 8 8 4 4 2 2 6 6
Actuated Green, G (s) 42.4 37.6 37.6 44.8 38.8 38.8 30.8 30.8 30.8 39.8 39.8 39.8
Effective Green, g (s) 42.4 37.6 37.6 44.8 38.8 38.8 30.8 30.8 30.8 39.8 39.8 39.8
Actuated g/C Ratio 0.42 0.38 0.38 0.45 0.39 0.39 0.31 0.31 0.31 0.40 0.40 0.40
Clearance Time (s) 3.0 7.0 7.0 3.0 7.0 7.0 6.6 6.6 6.6 3.0 6.6 6.6
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 520 679 569 593 701 607 139 1091 424 258 1359 576
v/s Ratio Prot 0.01 0.04 c0.02 0.10 0.19 0.04 c0.26
v/s Ratio Perm 0.05 0.02 c0.15 0.01 0.04 0.03 0.21 0.07
v/c Ratio 0.12 0.11 0.04 0.38 0.25 0.02 0.12 0.60 0.08 0.62 0.65 0.19
Uniform Delay, d1 17.2 20.3 19.8 17.8 20.7 18.9 24.9 29.4 24.6 21.5 24.5 19.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.39 1.41 3.81 0.61 0.73 0.35
Incremental Delay, d2 0.1 0.3 0.1 0.4 0.8 0.1 1.5 2.1 0.3 4.3 2.3 0.7
Delay (s) 17.4 20.7 20.0 18.2 21.6 18.9 36.2 43.5 94.0 17.4 20.1 7.6
Level of Service B C B B C B D D F B C A
Approach Delay (s) 19.4 19.6 50.6 18.1
Approach LOS B B D B

Intersection Summary
HCM 2000 Control Delay 28.2 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 19.6
Intersection Capacity Utilization 102.6% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 18 558 228 143 817 54 314 38 139 80 32 50
Future Volume (vph) 18 558 228 143 817 54 314 38 139 80 32 50
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 96.0 0.0 50.0 80.0 30.0 0.0 20.0 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 0.95 1.00 *1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.99 1.00 1.00 0.99 0.98 0.99 0.99
Frt 0.956 0.991 0.882 0.909
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1825 3497 0 1772 3645 0 1807 1623 0 1789 1673 0
Flt Permitted 0.317 0.226 0.699 0.575
Satd. Flow (perm) 605 3497 0 421 3645 0 1321 1623 0 1070 1673 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 69 9 151 54
Link Speed (k/h) 60 60 40 40
Link Distance (m) 306.1 605.7 166.5 788.7
Travel Time (s) 18.4 36.3 15.0 71.0
Confl. Peds. (#/hr) 10 4 4 10 5 11 11 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 5% 2% 3% 4% 7% 1% 6% 1% 2% 8% 0%
Adj. Flow (vph) 20 607 248 155 888 59 341 41 151 87 35 54
Shared Lane Traffic (%)
Lane Group Flow (vph) 20 855 0 155 947 0 341 192 0 87 89 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 0 0 0 0 1 1 1 1
Detector Template 
Leading Detector (m) 0.0 0.0 0.0 0.0 15.0 15.0 15.0 15.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 1.8 1.8 1.8 1.8 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA pm+pt NA Perm NA Perm NA
Protected Phases 2 1 6 8 4
Permitted Phases 2 6 8 4
Detector Phase 2 2 1 6 8 8 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 4.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 31.0 31.0 10.0 31.0 28.0 28.0 28.0 28.0
Total Split (s) 44.0 44.0 18.0 62.0 48.0 48.0 48.0 48.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 40.0% 40.0% 16.4% 56.4% 43.6% 43.6% 43.6% 43.6%
Maximum Green (s) 37.7 37.7 12.0 55.7 42.1 42.1 42.1 42.1
Yellow Time (s) 3.7 3.7 4.0 3.7 3.3 3.3 3.3 3.3
All-Red Time (s) 2.6 2.6 2.0 2.6 2.6 2.6 2.6 2.6
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.3 6.3 6.0 6.3 5.9 5.9 5.9 5.9
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max None C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 16.0 16.0 16.0 15.0 15.0 15.0 15.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 48.5 48.5 64.6 64.3 33.5 33.5 33.5 33.5
Actuated g/C Ratio 0.44 0.44 0.59 0.58 0.30 0.30 0.30 0.30
v/c Ratio 0.07 0.54 0.42 0.44 0.85 0.32 0.27 0.16
Control Delay 23.5 23.9 15.6 14.6 54.4 8.1 29.0 11.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 23.5 23.9 15.6 14.6 54.4 8.1 29.0 11.8
LOS C C B B D A C B
Approach Delay 23.9 14.8 37.8 20.3
Approach LOS C B D C

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 95 (86%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.85
Intersection Signal Delay: 22.7 Intersection LOS: C
Intersection Capacity Utilization 87.2% ICU Level of Service E
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     249: ROUGEMOUNT DR & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 20 855 155 947 341 192 87 89
v/c Ratio 0.07 0.54 0.42 0.44 0.85 0.32 0.27 0.16
Control Delay 23.5 23.9 15.6 14.6 54.4 8.1 29.0 11.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 23.5 23.9 15.6 14.6 54.4 8.1 29.0 11.8
Queue Length 50th (m) 2.5 61.3 14.4 54.0 67.7 6.2 14.0 5.3
Queue Length 95th (m) 8.6 93.0 28.8 80.9 93.5 19.9 24.2 14.8
Internal Link Dist (m) 282.1 581.7 142.5 764.7
Turn Bay Length (m) 96.0 50.0 30.0 20.0
Base Capacity (vph) 267 1581 394 2133 505 714 409 673
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.07 0.54 0.39 0.44 0.68 0.27 0.21 0.13

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 18 558 228 143 817 54 314 38 139 80 32 50
Future Volume (vph) 18 558 228 143 817 54 314 38 139 80 32 50
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.3 6.3 6.0 6.3 5.9 5.9 5.9 5.9
Lane Util. Factor 1.00 *1.00 1.00 *1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 0.98 1.00 0.99
Flpb, ped/bikes 0.99 1.00 1.00 1.00 0.99 1.00 0.99 1.00
Frt 1.00 0.96 1.00 0.99 1.00 0.88 1.00 0.91
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1813 3499 1771 3643 1795 1623 1768 1673
Flt Permitted 0.32 1.00 0.23 1.00 0.70 1.00 0.58 1.00
Satd. Flow (perm) 604 3499 422 3643 1321 1623 1071 1673
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 20 607 248 155 888 59 341 41 151 87 35 54
RTOR Reduction (vph) 0 39 0 0 4 0 0 105 0 0 38 0
Lane Group Flow (vph) 20 816 0 155 943 0 341 87 0 87 51 0
Confl. Peds. (#/hr) 10 4 4 10 5 11 11 5
Heavy Vehicles (%) 0% 5% 2% 3% 4% 7% 1% 6% 1% 2% 8% 0%
Turn Type Perm NA pm+pt NA Perm NA Perm NA
Protected Phases 2 1 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 48.6 48.6 64.3 64.3 33.5 33.5 33.5 33.5
Effective Green, g (s) 48.6 48.6 64.3 64.3 33.5 33.5 33.5 33.5
Actuated g/C Ratio 0.44 0.44 0.58 0.58 0.30 0.30 0.30 0.30
Clearance Time (s) 6.3 6.3 6.0 6.3 5.9 5.9 5.9 5.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 266 1545 365 2129 402 494 326 509
v/s Ratio Prot c0.23 0.04 c0.26 0.05 0.03
v/s Ratio Perm 0.03 0.21 c0.26 0.08
v/c Ratio 0.08 0.53 0.42 0.44 0.85 0.18 0.27 0.10
Uniform Delay, d1 17.7 22.4 12.5 12.8 35.9 28.1 29.0 27.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 1.3 0.8 0.7 15.2 0.2 0.4 0.1
Delay (s) 18.3 23.7 13.3 13.5 51.1 28.3 29.4 27.5
Level of Service B C B B D C C C
Approach Delay (s) 23.5 13.5 42.9 28.5
Approach LOS C B D C

Intersection Summary
HCM 2000 Control Delay 23.6 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 18.2
Intersection Capacity Utilization 87.2% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 82 382 417 304 737 319 192 546 432 109 1155 147
Future Volume (vph) 82 382 417 304 737 319 192 546 432 109 1155 147
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 2050 1900 1900 1900 2005 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 160.0 85.0 45.0 30.0 85.0 55.0 100.0 20.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 *0.95 1.00 1.00 *1.00 1.00
Ped Bike Factor 0.99 0.97 0.99 0.95 1.00 0.95 0.98 0.96
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1755 3625 1585 1789 3510 1601 1875 5316 1585 1825 3936 1617
Flt Permitted 0.229 0.459 0.098 0.427
Satd. Flow (perm) 419 3625 1531 854 3510 1523 193 5316 1505 806 3936 1557
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 141 206 221 99
Link Speed (k/h) 60 60 80 80
Link Distance (m) 312.2 215.0 473.8 181.2
Travel Time (s) 18.7 12.9 21.3 8.2
Confl. Peds. (#/hr) 41 25 25 41 28 43 43 28
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 4% 6% 3% 2% 4% 2% 5% 3% 3% 0% 3% 1%
Adj. Flow (vph) 89 415 453 330 801 347 209 593 470 118 1255 160
Shared Lane Traffic (%)
Lane Group Flow (vph) 89 415 453 330 801 347 209 593 470 118 1255 160
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.89 0.99 0.99 0.99 0.92 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA pm+ov pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 1 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Minimum Split (s) 8.0 44.0 44.0 8.0 44.0 44.0 8.0 44.0 8.0 8.0 44.0 44.0
Total Split (s) 9.0 44.0 44.0 11.0 46.0 46.0 10.0 47.0 11.0 8.0 45.0 45.0
Total Split (%) 8.2% 40.0% 40.0% 10.0% 41.8% 41.8% 9.1% 42.7% 10.0% 7.3% 40.9% 40.9%
Maximum Green (s) 6.0 37.0 37.0 8.0 39.0 39.0 7.0 39.9 8.0 5.0 37.9 37.9
Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.3 3.0 3.0 4.3 4.3
All-Red Time (s) 0.0 2.8 2.8 0.0 2.8 2.8 0.0 2.8 0.0 0.0 2.8 2.8
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 -3.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 7.0 7.0 3.0 7.0 7.0 0.0 7.1 3.0 3.0 7.1 7.1
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lead Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 29.0 29.0 29.0 29.0 29.0 29.0 29.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 47.0 37.0 37.0 51.0 39.0 39.0 55.0 39.9 52.0 47.0 37.9 37.9
Actuated g/C Ratio 0.43 0.34 0.34 0.46 0.35 0.35 0.50 0.36 0.47 0.43 0.34 0.34
v/c Ratio 0.35 0.34 0.75 0.71 0.64 0.52 0.84 0.31 0.56 0.30 0.93 0.27
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Control Delay 18.4 25.1 26.6 16.9 19.7 6.3 50.2 25.7 12.3 19.2 47.3 11.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 18.4 25.1 26.6 16.9 19.7 6.3 50.2 25.7 12.3 19.2 47.3 11.9
LOS B C C B B A D C B B D B
Approach Delay 25.2 15.9 24.8 41.4
Approach LOS C B C D

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 1.1 (1%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 105
Control Type: Pretimed
Maximum v/c Ratio: 0.93
Intersection Signal Delay: 27.2 Intersection LOS: C
Intersection Capacity Utilization 105.4% ICU Level of Service G
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     250: RR 38 (WHITES RD) & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 89 415 453 330 801 347 209 593 470 118 1255 160
v/c Ratio 0.35 0.34 0.75 0.71 0.64 0.52 0.84 0.31 0.56 0.30 0.93 0.27
Control Delay 18.4 25.1 26.6 16.9 19.7 6.3 50.2 25.7 12.3 19.2 47.3 11.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 18.4 25.1 26.6 16.9 19.7 6.3 50.2 25.7 12.3 19.2 47.3 11.9
Queue Length 50th (m) 8.0 26.8 38.2 16.5 63.1 11.0 26.1 31.6 32.6 13.9 128.5 8.9
Queue Length 95th (m) 18.3 44.6 79.9 29.4 61.4 15.3 #65.6 40.8 60.3 24.4 #168.1 23.8
Internal Link Dist (m) 288.2 191.0 449.8 157.2
Turn Bay Length (m) 160.0 85.0 45.0 30.0 85.0 55.0 100.0 20.0
Base Capacity (vph) 251 1219 608 463 1244 672 249 1928 833 390 1356 601
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.35 0.34 0.75 0.71 0.64 0.52 0.84 0.31 0.56 0.30 0.93 0.27

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 82 382 417 304 737 319 192 546 432 109 1155 147
Future Volume (vph) 82 382 417 304 737 319 192 546 432 109 1155 147
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 2050 1900 1900 1900 2005 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 7.0 7.0 3.0 7.0 7.0 0.0 7.1 3.0 3.0 7.1 7.1
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 *0.95 1.00 1.00 *1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 0.95 1.00 1.00 0.96 1.00 1.00 0.96
Flpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1751 3625 1531 1780 3510 1523 1875 5316 1519 1813 3936 1557
Flt Permitted 0.23 1.00 1.00 0.46 1.00 1.00 0.10 1.00 1.00 0.43 1.00 1.00
Satd. Flow (perm) 422 3625 1531 860 3510 1523 193 5316 1519 815 3936 1557
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 89 415 453 330 801 347 209 593 470 118 1255 160
RTOR Reduction (vph) 0 0 94 0 0 133 0 0 125 0 0 65
Lane Group Flow (vph) 89 415 359 330 801 214 209 593 345 118 1255 95
Confl. Peds. (#/hr) 41 25 25 41 28 43 43 28
Heavy Vehicles (%) 4% 6% 3% 2% 4% 2% 5% 3% 3% 0% 3% 1%
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA pm+ov pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 1 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Actuated Green, G (s) 43.0 37.0 37.0 47.0 39.0 39.0 46.9 39.9 47.9 42.9 37.9 37.9
Effective Green, g (s) 43.0 37.0 37.0 47.0 39.0 39.0 50.9 39.9 47.9 42.9 37.9 37.9
Actuated g/C Ratio 0.39 0.34 0.34 0.43 0.35 0.35 0.46 0.36 0.44 0.39 0.34 0.34
Clearance Time (s) 3.0 7.0 7.0 3.0 7.0 7.0 3.0 7.1 3.0 3.0 7.1 7.1
Lane Grp Cap (vph) 237 1219 514 434 1244 539 242 1928 661 363 1356 536
v/s Ratio Prot 0.02 0.11 c0.06 0.23 c0.08 0.11 0.04 0.01 c0.32
v/s Ratio Perm 0.13 0.23 c0.27 0.14 0.32 0.19 0.11 0.06
v/c Ratio 0.38 0.34 0.70 0.76 0.64 0.40 0.86 0.31 0.52 0.33 0.93 0.18
Uniform Delay, d1 22.3 27.4 31.7 25.0 29.7 26.7 25.7 25.1 22.7 21.9 34.7 25.2
Progression Factor 0.89 0.88 0.84 0.43 0.58 0.36 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.3 0.7 7.4 10.0 2.1 1.8 31.2 0.4 2.9 2.4 12.1 0.7
Delay (s) 24.1 24.9 34.0 20.8 19.5 11.4 57.0 25.6 25.6 24.3 46.8 25.9
Level of Service C C C C B B E C C C D C
Approach Delay (s) 29.2 17.9 30.7 42.9
Approach LOS C B C D

Intersection Summary
HCM 2000 Control Delay 30.4 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 20.1
Intersection Capacity Utilization 105.4% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 111 876 19 41 1239 145 32 3 17 62 4 161
Future Volume (vph) 111 876 19 41 1239 145 32 3 17 62 4 161
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 32.0 80.0 75.0 40.0 28.0 0.0 28.0 0.0
Storage Lanes 1 1 1 1 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.97 1.00 0.99
Frt 0.850 0.850 0.871 0.853
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1706 3288 1210 1573 3259 1541 1508 1258 0 1722 1514 0
Flt Permitted 0.155 0.287 0.413 0.744
Satd. Flow (perm) 278 3288 1210 475 3259 1496 655 1258 0 1348 1514 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 65 92 18 116
Link Speed (k/h) 60 60 50 50
Link Distance (m) 215.0 277.4 84.0 121.4
Travel Time (s) 12.9 16.6 6.0 8.7
Confl. Peds. (#/hr) 4 4 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 7% 11% 35% 16% 12% 6% 21% 33% 33% 6% 0% 7%
Adj. Flow (vph) 121 952 21 45 1347 158 35 3 18 67 4 175
Shared Lane Traffic (%)
Lane Group Flow (vph) 121 952 21 45 1347 158 35 21 0 67 179 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 1 0 2 1 1 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 30.0 0.0 15.2 15.0 15.0 15.0 15.0
Trailing Detector (m) 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 15.0 1.8 1.8 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 13.4
Detector 2 Size(m) 1.8
Detector 2 Type Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm NA
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 2 6 6 8 4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector Phase 5 2 2 1 6 6 8 8 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 5.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 8.0 33.0 33.0 8.0 33.0 33.0 38.0 38.0 38.0 38.0
Total Split (s) 10.0 64.0 64.0 8.0 62.0 62.0 38.0 38.0 38.0 38.0
Total Split (%) 9.1% 58.2% 58.2% 7.3% 56.4% 56.4% 34.5% 34.5% 34.5% 34.5%
Maximum Green (s) 7.0 57.1 57.1 5.0 55.1 55.1 31.4 31.4 31.4 31.4
Yellow Time (s) 3.0 4.7 4.7 3.0 4.7 4.7 3.8 3.8 3.8 3.8
All-Red Time (s) 0.0 2.2 2.2 0.0 2.2 2.2 2.8 2.8 2.8 2.8
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.9 6.9 3.0 6.9 6.9 6.6 6.6 6.6 6.6
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max None C-Max C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 18.0 18.0 18.0 18.0 24.0 24.0 24.0 24.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 87.4 77.9 77.9 84.3 75.0 75.0 11.8 11.8 11.8 11.8
Actuated g/C Ratio 0.79 0.71 0.71 0.77 0.68 0.68 0.11 0.11 0.11 0.11
v/c Ratio 0.39 0.41 0.02 0.11 0.61 0.15 0.50 0.14 0.47 0.67
Control Delay 7.2 7.5 0.3 2.2 12.0 2.8 68.7 21.7 55.3 30.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 7.2 7.5 0.3 2.2 12.0 2.8 68.7 21.7 55.3 30.5
LOS A A A A B A E C E C
Approach Delay 7.4 10.8 51.1 37.2
Approach LOS A B D D

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 105.6 (96%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.67
Intersection Signal Delay: 12.5 Intersection LOS: B
Intersection Capacity Utilization 77.9% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     254: BOYER ENTRANCE/DELTA BV & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 121 952 21 45 1347 158 35 21 67 179
v/c Ratio 0.39 0.41 0.02 0.11 0.61 0.15 0.50 0.14 0.47 0.67
Control Delay 7.2 7.5 0.3 2.2 12.0 2.8 68.7 21.7 55.3 30.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 7.2 7.5 0.3 2.2 12.0 2.8 68.7 21.7 55.3 30.5
Queue Length 50th (m) 4.4 40.2 0.0 0.5 90.1 3.7 7.3 0.6 13.9 12.9
Queue Length 95th (m) 11.2 60.7 m0.2 m2.4 m157.2 m13.5 17.0 7.5 26.1 33.5
Internal Link Dist (m) 191.0 253.4 60.0 97.4
Turn Bay Length (m) 32.0 80.0 75.0 40.0 28.0 28.0
Base Capacity (vph) 320 2327 875 417 2220 1048 186 371 384 515
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.38 0.41 0.02 0.11 0.61 0.15 0.19 0.06 0.17 0.35

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 111 876 19 41 1239 145 32 3 17 62 4 161
Future Volume (vph) 111 876 19 41 1239 145 32 3 17 62 4 161
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 6.9 6.9 3.0 6.9 6.9 6.6 6.6 6.6 6.6
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.97 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.87 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1705 3288 1210 1573 3259 1496 1507 1259 1722 1515
Flt Permitted 0.15 1.00 1.00 0.29 1.00 1.00 0.41 1.00 0.74 1.00
Satd. Flow (perm) 278 3288 1210 475 3259 1496 655 1259 1348 1515
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 121 952 21 45 1347 158 35 3 18 67 4 175
RTOR Reduction (vph) 0 0 6 0 0 29 0 16 0 0 104 0
Lane Group Flow (vph) 121 952 15 45 1347 129 35 5 0 67 75 0
Confl. Peds. (#/hr) 4 4 1 1
Heavy Vehicles (%) 7% 11% 35% 16% 12% 6% 21% 33% 33% 6% 0% 7%
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm NA
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 2 6 6 8 4
Actuated Green, G (s) 84.0 77.3 77.3 79.4 75.0 75.0 11.8 11.8 11.8 11.8
Effective Green, g (s) 84.0 77.3 77.3 79.4 75.0 75.0 11.8 11.8 11.8 11.8
Actuated g/C Ratio 0.76 0.70 0.70 0.72 0.68 0.68 0.11 0.11 0.11 0.11
Clearance Time (s) 3.0 6.9 6.9 3.0 6.9 6.9 6.6 6.6 6.6 6.6
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 299 2310 850 386 2222 1020 70 135 144 162
v/s Ratio Prot c0.02 0.29 0.00 c0.41 0.00 0.05
v/s Ratio Perm 0.28 0.01 0.08 0.09 c0.05 0.05
v/c Ratio 0.40 0.41 0.02 0.12 0.61 0.13 0.50 0.04 0.47 0.47
Uniform Delay, d1 5.6 6.8 4.9 4.4 9.5 6.1 46.3 44.0 46.1 46.1
Progression Factor 1.37 0.93 1.00 0.63 1.05 0.73 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.8 0.5 0.0 0.1 0.9 0.2 5.5 0.1 2.4 2.1
Delay (s) 8.4 6.9 5.0 2.9 10.8 4.6 51.8 44.1 48.5 48.2
Level of Service A A A A B A D D D D
Approach Delay (s) 7.0 9.9 48.9 48.3
Approach LOS A A D D

Intersection Summary
HCM 2000 Control Delay 12.8 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 16.5
Intersection Capacity Utilization 77.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings AM Peak Hour
256: 401 WB RAMP & HWY 2 (KINGSTON RD) Pickering Ajax - 2041 Future Background AM

Synchro 11 12-18-2020
IBI Group Page 37

Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 859 14 458 802 758 97
Future Volume (vph) 859 14 458 802 758 97
Ideal Flow (vphpl) 1900 1900 2050 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 0.0 30.0 100.0 0.0
Storage Lanes 0 1 2 1
Taper Length (m) 25.0 25.0
Lane Util. Factor *1.00 0.95 1.00 0.95 0.97 1.00
Frt 0.998 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3452 0 1840 3017 3219 1471
Flt Permitted 0.210 0.950
Satd. Flow (perm) 3452 0 407 3017 3219 1471
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 2 105
Link Speed (k/h) 60 60 50
Link Distance (m) 277.4 415.3 142.6
Travel Time (s) 16.6 24.9 10.3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 11% 17% 7% 21% 10% 11%
Adj. Flow (vph) 934 15 498 872 824 105
Shared Lane Traffic (%)
Lane Group Flow (vph) 949 0 498 872 824 105
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(m) 3.7 3.7 7.4
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.89 0.99 0.99 0.99
Turning Speed (k/h) 14 24 24 14
Number of Detectors 0 0 0 1 0
Detector Template 
Leading Detector (m) 0.0 0.0 0.0 15.0 0.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 1.8 1.8 1.8 15.0 1.8
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Turn Type NA pm+pt NA Prot Perm
Protected Phases 2 1 6 8
Permitted Phases 6 8
Detector Phase 2 1 6 8 8
Switch Phase
Minimum Initial (s) 20.0 5.0 20.0 8.0 8.0
Minimum Split (s) 50.0 8.0 50.0 32.0 32.0
Total Split (s) 51.0 23.0 74.0 36.0 36.0
Total Split (%) 46.4% 20.9% 67.3% 32.7% 32.7%
Maximum Green (s) 43.9 20.0 66.9 30.0 30.0
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Lane Group EBT EBR WBL WBT NBL NBR
Yellow Time (s) 4.2 3.0 4.2 4.6 4.6
All-Red Time (s) 2.9 0.0 2.9 1.4 1.4
Lost Time Adjust (s) 0.0 -3.0 0.0 0.0 0.0
Total Lost Time (s) 7.1 0.0 7.1 6.0 6.0
Lead/Lag Lag Lead
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max None C-Max None None
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 35.0 35.0 19.0 19.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 45.0 74.2 67.1 29.8 29.8
Actuated g/C Ratio 0.41 0.67 0.61 0.27 0.27
v/c Ratio 0.67 0.89 0.47 0.94 0.22
Control Delay 21.7 34.7 12.9 59.6 7.2
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 21.7 34.7 12.9 59.6 7.2
LOS C C B E A
Approach Delay 21.7 20.8 53.7
Approach LOS C C D

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 3.3 (3%), Referenced to phase 2:EBT and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.94
Intersection Signal Delay: 30.5 Intersection LOS: C
Intersection Capacity Utilization 83.6% ICU Level of Service E
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     256: 401 WB RAMP & HWY 2 (KINGSTON RD)
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Lane Group EBT WBL WBT NBL NBR
Lane Group Flow (vph) 949 498 872 824 105
v/c Ratio 0.67 0.89 0.47 0.94 0.22
Control Delay 21.7 34.7 12.9 59.6 7.2
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 21.7 34.7 12.9 59.6 7.2
Queue Length 50th (m) 78.4 56.8 50.6 89.2 0.0
Queue Length 95th (m) 88.8 #113.6 65.0 #126.0 12.5
Internal Link Dist (m) 253.4 391.3 118.6
Turn Bay Length (m) 30.0 100.0
Base Capacity (vph) 1412 574 1839 877 477
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.67 0.87 0.47 0.94 0.22

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 859 14 458 802 758 97
Future Volume (vph) 859 14 458 802 758 97
Ideal Flow (vphpl) 1900 1900 2050 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 7.1 0.0 7.1 6.0 6.0
Lane Util. Factor *1.00 1.00 0.95 0.97 1.00
Frt 1.00 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3450 1840 3017 3219 1471
Flt Permitted 1.00 0.21 1.00 0.95 1.00
Satd. Flow (perm) 3450 406 3017 3219 1471
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 934 15 498 872 824 105
RTOR Reduction (vph) 1 0 0 0 0 77
Lane Group Flow (vph) 948 0 498 872 824 28
Heavy Vehicles (%) 11% 17% 7% 21% 10% 11%
Turn Type NA pm+pt NA Prot Perm
Protected Phases 2 1 6 8
Permitted Phases 6 8
Actuated Green, G (s) 45.0 67.1 67.1 29.8 29.8
Effective Green, g (s) 45.0 70.1 67.1 29.8 29.8
Actuated g/C Ratio 0.41 0.64 0.61 0.27 0.27
Clearance Time (s) 7.1 3.0 7.1 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1411 546 1840 872 398
v/s Ratio Prot c0.27 c0.18 0.29 c0.26
v/s Ratio Perm 0.40 0.02
v/c Ratio 0.67 0.91 0.47 0.94 0.07
Uniform Delay, d1 26.5 19.3 11.8 39.3 29.8
Progression Factor 0.71 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.4 19.6 0.9 18.4 0.1
Delay (s) 21.3 38.9 12.6 57.7 29.9
Level of Service C D B E C
Approach Delay (s) 21.3 22.2 54.5
Approach LOS C C D

Intersection Summary
HCM 2000 Control Delay 31.2 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 13.1
Intersection Capacity Utilization 83.6% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 2 0 2 304 0 687 332 443 0 2 857 280
Future Volume (vph) 2 0 2 304 0 687 332 443 0 2 857 280
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 0.0 0.0 154.0 0.0 18.0 0.0 91.0 16.0
Storage Lanes 0 0 1 2 1 0 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.88 1.00 0.95 0.95 1.00 *1.00 1.00
Ped Bike Factor 0.99 1.00 1.00 0.98
Frt 0.932 0.850 0.850
Flt Protected 0.976 0.950 0.950 0.950
Satd. Flow (prot) 0 1736 0 0 1674 2737 1706 3318 0 1825 3591 1498
Flt Permitted 0.880 0.755 0.186 0.477
Satd. Flow (perm) 0 1565 0 0 1329 2737 334 3318 0 916 3591 1465
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 79 747 109
Link Speed (k/h) 50 50 70 60
Link Distance (m) 143.8 302.0 224.5 306.1
Travel Time (s) 10.4 21.7 11.5 18.4
Confl. Peds. (#/hr) 1 1 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 0% 9% 0% 5% 7% 10% 0% 0% 7% 9%
Adj. Flow (vph) 2 0 2 330 0 747 361 482 0 2 932 304
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 4 0 0 330 747 361 482 0 2 932 304
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 2 1 2 1 1 1 0 0 0 0
Detector Template 
Leading Detector (m) 15.2 9.0 15.2 9.0 15.0 18.0 0.0 0.0 0.0 0.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 9.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 9.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 1.8 9.0 1.8 9.0 15.0 9.0 1.8 1.8 1.8 1.8
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 13.4 13.4
Detector 2 Size(m) 1.8 1.8
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type Perm NA Perm NA Perm pm+pt NA Perm NA Perm
Protected Phases 8 4 5 2 6
Permitted Phases 8 4 4 2 6 6
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Lane Group NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Detector Phase 8 8 4 4 4 5 2 6 6 6
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 5.0 20.0 20.0 20.0 20.0
Minimum Split (s) 30.0 30.0 30.0 30.0 30.0 8.0 34.0 34.0 34.0 34.0
Total Split (s) 36.0 36.0 36.0 36.0 36.0 24.0 64.0 40.0 40.0 40.0
Total Split (%) 36.0% 36.0% 36.0% 36.0% 36.0% 24.0% 64.0% 40.0% 40.0% 40.0%
Maximum Green (s) 29.3 29.3 29.3 29.3 29.3 21.0 56.8 32.8 32.8 32.8
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 3.0 4.4 4.4 4.4 4.4
All-Red Time (s) 2.7 2.7 2.7 2.7 2.7 0.0 2.8 2.8 2.8 2.8
Lost Time Adjust (s) 0.0 -2.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.7 4.7 6.7 3.0 7.2 7.2 7.2 7.2
Lead/Lag Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None C-Max C-Max C-Max C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 15.0 15.0 15.0 15.0 15.0 18.0 18.0 18.0 18.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 27.5 29.5 27.5 62.8 58.6 38.2 38.2 38.2
Actuated g/C Ratio 0.28 0.30 0.28 0.63 0.59 0.38 0.38 0.38
v/c Ratio 0.01 0.84 0.58 0.81 0.25 0.01 0.68 0.48
Control Delay 0.0 53.2 4.1 28.7 10.8 22.5 30.3 19.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 0.0 53.2 4.1 28.7 10.8 22.5 30.3 19.2
LOS A D A C B C C B
Approach Delay 19.1 18.5 27.6
Approach LOS B B C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 13 (13%), Referenced to phase 2:NETL and 6:SWTL, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.84
Intersection Signal Delay: 22.2 Intersection LOS: C
Intersection Capacity Utilization 78.8% ICU Level of Service D
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     257: HWY 2 (KINGSTON RD) & RR 27 (ALTONA RD)
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Lane Group NBT SBT SBR NEL NET SWL SWT SWR
Lane Group Flow (vph) 4 330 747 361 482 2 932 304
v/c Ratio 0.01 0.84 0.58 0.81 0.25 0.01 0.68 0.48
Control Delay 0.0 53.2 4.1 28.7 10.8 22.5 30.3 19.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 0.0 53.2 4.1 28.7 10.8 22.5 30.3 19.2
Queue Length 50th (m) 0.0 58.1 0.0 35.0 23.3 0.3 79.1 29.3
Queue Length 95th (m) 0.0 #101.4 13.9 #68.2 32.1 1.8 103.7 56.2
Internal Link Dist (m) 119.8 278.0 200.5 282.1
Turn Bay Length (m) 18.0 91.0 16.0
Base Capacity (vph) 514 415 1330 497 1944 350 1373 627
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.01 0.80 0.56 0.73 0.25 0.01 0.68 0.48

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 2 0 2 304 0 687 332 443 0 2 857 280
Future Volume (vph) 2 0 2 304 0 687 332 443 0 2 857 280
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.7 4.7 6.7 3.0 7.2 7.2 7.2 7.2
Lane Util. Factor 1.00 1.00 0.88 1.00 0.95 1.00 *1.00 1.00
Frpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.93 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.98 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1736 1672 2737 1706 3318 1825 3591 1465
Flt Permitted 0.88 0.76 1.00 0.19 1.00 0.48 1.00 1.00
Satd. Flow (perm) 1567 1329 2737 333 3318 916 3591 1465
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 2 0 2 330 0 747 361 482 0 2 932 304
RTOR Reduction (vph) 0 3 0 0 0 542 0 0 0 0 0 67
Lane Group Flow (vph) 0 1 0 0 330 205 361 482 0 2 932 237
Confl. Peds. (#/hr) 1 1 1 1
Heavy Vehicles (%) 0% 0% 0% 9% 0% 5% 7% 10% 0% 0% 7% 9%
Turn Type Perm NA Perm NA Perm pm+pt NA Perm NA Perm
Protected Phases 8 4 5 2 6
Permitted Phases 8 4 4 2 6 6
Actuated Green, G (s) 27.5 27.5 27.5 58.6 58.6 38.2 38.2 38.2
Effective Green, g (s) 27.5 29.5 27.5 58.6 58.6 38.2 38.2 38.2
Actuated g/C Ratio 0.28 0.29 0.28 0.59 0.59 0.38 0.38 0.38
Clearance Time (s) 6.7 6.7 6.7 3.0 7.2 7.2 7.2 7.2
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 430 392 752 434 1944 349 1371 559
v/s Ratio Prot c0.14 0.15 0.26
v/s Ratio Perm 0.00 c0.25 0.08 c0.34 0.00 0.16
v/c Ratio 0.00 0.84 0.27 0.83 0.25 0.01 0.68 0.42
Uniform Delay, d1 26.3 33.1 28.4 16.5 10.0 19.1 25.8 22.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 15.0 0.2 12.8 0.3 0.0 2.7 2.3
Delay (s) 26.3 48.1 28.6 29.3 10.3 19.2 28.5 25.1
Level of Service C D C C B B C C
Approach Delay (s) 26.3 34.6 18.4 27.7
Approach LOS C C B C

Intersection Summary
HCM 2000 Control Delay 27.6 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.9
Intersection Capacity Utilization 78.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 172 876 935 146 240 357
Future Volume (vph) 172 876 935 146 240 357
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 70.0 20.0 0.0 20.0
Storage Lanes 1 1 1 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Ped Bike Factor 1.00 0.98 0.98
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1615 3318 3259 1458 1755 1526
Flt Permitted 0.207 0.950
Satd. Flow (perm) 352 3318 3259 1426 1755 1496
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 70 266
Link Speed (k/h) 60 60 40
Link Distance (m) 415.3 508.9 1079.1
Travel Time (s) 24.9 30.5 97.1
Confl. Peds. (#/hr) 1 1 6
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 13% 10% 12% 12% 4% 7%
Adj. Flow (vph) 187 952 1016 159 261 388
Shared Lane Traffic (%)
Lane Group Flow (vph) 187 952 1016 159 261 388
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14
Number of Detectors 1 0 0 0 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 0.0 9.0 15.0
Trailing Detector (m) 15.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 1.8 9.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA NA Perm Prot Perm
Protected Phases 5 2 6 4
Permitted Phases 2 6 4
Detector Phase 5 2 6 6 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 20.0 8.0 8.0
Minimum Split (s) 8.0 34.0 34.0 34.0 29.0 29.0
Total Split (s) 16.0 67.0 51.0 51.0 33.0 33.0
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Lane Group EBL EBT WBT WBR SBL SBR
Total Split (%) 16.0% 67.0% 51.0% 51.0% 33.0% 33.0%
Maximum Green (s) 13.0 60.7 44.7 44.7 27.0 27.0
Yellow Time (s) 3.0 4.3 4.3 4.3 3.3 3.3
All-Red Time (s) 0.0 2.0 2.0 2.0 2.7 2.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.3 6.3 6.3 6.0 6.0
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max C-Max None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 19.0 19.0 19.0 16.0 16.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 70.6 67.3 55.5 55.5 20.4 20.4
Actuated g/C Ratio 0.71 0.67 0.56 0.56 0.20 0.20
v/c Ratio 0.52 0.43 0.56 0.19 0.73 0.75
Control Delay 11.1 8.9 15.7 5.7 48.9 21.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 11.1 8.9 15.7 5.7 48.9 21.1
LOS B A B A D C
Approach Delay 9.3 14.3 32.3
Approach LOS A B C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 80 (80%), Referenced to phase 2:EBTL and 6:WBT, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.75
Intersection Signal Delay: 16.3 Intersection LOS: B
Intersection Capacity Utilization 63.3% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     258: HWY 2 (KINGSTON RD) & FAIRPORT RD
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Group Flow (vph) 187 952 1016 159 261 388
v/c Ratio 0.52 0.43 0.56 0.19 0.73 0.75
Control Delay 11.1 8.9 15.7 5.7 48.9 21.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 11.1 8.9 15.7 5.7 48.9 21.1
Queue Length 50th (m) 10.7 40.3 66.7 7.5 47.4 20.9
Queue Length 95th (m) 22.4 63.5 125.5 12.3 68.2 51.0
Internal Link Dist (m) 391.3 484.9 1055.1
Turn Bay Length (m) 70.0 20.0 20.0
Base Capacity (vph) 412 2233 1807 822 473 598
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.45 0.43 0.56 0.19 0.55 0.65

Intersection Summary
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 172 876 935 146 240 357
Future Volume (vph) 172 876 935 146 240 357
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 6.3 6.3 6.3 6.0 6.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.98 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1615 3318 3259 1426 1755 1496
Flt Permitted 0.21 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 352 3318 3259 1426 1755 1496
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 187 952 1016 159 261 388
RTOR Reduction (vph) 0 0 0 31 0 212
Lane Group Flow (vph) 187 952 1016 128 261 176
Confl. Peds. (#/hr) 1 1 6
Heavy Vehicles (%) 13% 10% 12% 12% 4% 7%
Turn Type pm+pt NA NA Perm Prot Perm
Protected Phases 5 2 6 4
Permitted Phases 2 6 4
Actuated Green, G (s) 67.3 67.3 55.4 55.4 20.4 20.4
Effective Green, g (s) 67.3 67.3 55.4 55.4 20.4 20.4
Actuated g/C Ratio 0.67 0.67 0.55 0.55 0.20 0.20
Clearance Time (s) 3.0 6.3 6.3 6.3 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 349 2233 1805 790 358 305
v/s Ratio Prot c0.05 0.29 c0.31 c0.15
v/s Ratio Perm 0.31 0.09 0.12
v/c Ratio 0.54 0.43 0.56 0.16 0.73 0.58
Uniform Delay, d1 8.0 7.5 14.5 10.9 37.2 35.9
Progression Factor 1.00 1.00 0.89 0.65 1.00 1.00
Incremental Delay, d2 1.6 0.6 1.2 0.4 7.3 2.6
Delay (s) 9.6 8.1 14.1 7.6 44.5 38.6
Level of Service A A B A D D
Approach Delay (s) 8.3 13.2 40.9
Approach LOS A B D

Intersection Summary
HCM 2000 Control Delay 17.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 15.3
Intersection Capacity Utilization 63.3% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 52 710 47 125 885 72 46 62 62 87 157 66
Future Volume (vph) 52 710 47 125 885 72 46 62 62 87 157 66
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.7 3.5 3.7 3.5 3.7 3.7 3.7 3.7 3.5
Storage Length (m) 92.0 15.0 60.0 15.0 15.0 0.0 15.0 0.0
Storage Lanes 1 1 1 1 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.97 1.00 0.92 0.99 0.98 0.98 0.99
Frt 0.850 0.850 0.925 0.956
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1700 3433 1597 1789 3433 1484 1580 1732 0 1755 1813 0
Flt Permitted 0.265 0.313 0.383 0.659
Satd. Flow (perm) 469 3433 1542 588 3433 1365 633 1732 0 1197 1813 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 101 69 53 22
Link Speed (k/h) 60 60 50 50
Link Distance (m) 549.2 604.5 446.5 347.3
Travel Time (s) 33.0 36.3 32.1 25.0
Confl. Peds. (#/hr) 21 5 5 21 7 17 17 7
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 5% 4% 0% 2% 4% 10% 13% 0% 2% 4% 1% 0%
Adj. Flow (vph) 57 772 51 136 962 78 50 67 67 95 171 72
Shared Lane Traffic (%)
Lane Group Flow (vph) 57 772 51 136 962 78 50 134 0 95 243 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 0.99 1.01 0.99 1.01 0.99 0.99 0.99 0.99 1.01
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 1 0 0 1 1 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 23.0 0.0 0.0 15.0 15.0 15.0 15.0
Trailing Detector (m) 15.0 0.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 9.0 1.8 1.8 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm NA
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 2 6 6 8 4
Detector Phase 5 2 2 1 6 6 8 8 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 5.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 9.0 28.0 28.0 9.0 28.0 28.0 35.0 35.0 35.0 35.0
Total Split (s) 9.0 48.0 48.0 14.0 53.0 53.0 38.0 38.0 38.0 38.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 9.0% 48.0% 48.0% 14.0% 53.0% 53.0% 38.0% 38.0% 38.0% 38.0%
Maximum Green (s) 6.0 42.1 42.1 11.0 47.1 47.1 31.7 31.7 31.7 31.7
Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 4.2 3.3 3.3 3.3 3.3
All-Red Time (s) 0.0 1.7 1.7 0.0 1.7 1.7 3.0 3.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 5.9 5.9 3.0 5.9 5.9 6.3 6.3 6.3 6.3
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max None C-Max C-Max None None None None
Walk Time (s) 12.0 12.0 12.0 12.0 19.0 19.0 19.0 19.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 7.0 7.0 7.0 7.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 68.7 60.1 60.1 71.9 63.0 63.0 17.7 17.7 17.7 17.7
Actuated g/C Ratio 0.69 0.60 0.60 0.72 0.63 0.63 0.18 0.18 0.18 0.18
v/c Ratio 0.15 0.37 0.05 0.27 0.44 0.09 0.45 0.38 0.45 0.72
Control Delay 4.2 14.4 5.0 6.1 11.6 3.5 48.0 23.9 42.2 46.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 4.2 14.4 5.0 6.1 11.6 3.5 48.0 23.9 42.2 46.6
LOS A B A A B A D C D D
Approach Delay 13.2 10.5 30.5 45.3
Approach LOS B B C D

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 11 (11%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.72
Intersection Signal Delay: 17.4 Intersection LOS: B
Intersection Capacity Utilization 68.5% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     264: VALLEY FARM RD & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 57 772 51 136 962 78 50 134 95 243
v/c Ratio 0.15 0.37 0.05 0.27 0.44 0.09 0.45 0.38 0.45 0.72
Control Delay 4.2 14.4 5.0 6.1 11.6 3.5 48.0 23.9 42.2 46.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 4.2 14.4 5.0 6.1 11.6 3.5 48.0 23.9 42.2 46.6
Queue Length 50th (m) 1.0 63.8 2.3 6.5 48.1 0.6 8.8 13.7 16.6 40.8
Queue Length 95th (m) m6.7 84.6 m7.1 15.2 77.0 7.3 19.1 27.9 29.5 60.9
Internal Link Dist (m) 525.2 580.5 422.5 323.3
Turn Bay Length (m) 92.0 15.0 60.0 15.0 15.0 15.0
Base Capacity (vph) 400 2062 966 561 2162 885 200 585 379 589
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.14 0.37 0.05 0.24 0.44 0.09 0.25 0.23 0.25 0.41

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 52 710 47 125 885 72 46 62 62 87 157 66
Future Volume (vph) 52 710 47 125 885 72 46 62 62 87 157 66
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.5 3.5 3.7 3.5 3.7 3.5 3.7 3.7 3.7 3.7 3.5
Total Lost time (s) 3.0 5.9 5.9 3.0 5.9 5.9 6.3 6.3 6.3 6.3
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 0.92 1.00 0.98 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.98 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.93 1.00 0.96
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1695 3433 1542 1787 3433 1365 1572 1732 1726 1812
Flt Permitted 0.27 1.00 1.00 0.31 1.00 1.00 0.38 1.00 0.66 1.00
Satd. Flow (perm) 473 3433 1542 589 3433 1365 634 1732 1198 1812
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 57 772 51 136 962 78 50 67 67 95 171 72
RTOR Reduction (vph) 0 0 20 0 0 26 0 44 0 0 18 0
Lane Group Flow (vph) 57 772 31 136 962 52 50 90 0 95 225 0
Confl. Peds. (#/hr) 21 5 5 21 7 17 17 7
Heavy Vehicles (%) 5% 4% 0% 2% 4% 10% 13% 0% 2% 4% 1% 0%
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm NA
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 2 6 6 8 4
Actuated Green, G (s) 64.8 60.1 60.1 69.4 62.4 62.4 17.7 17.7 17.7 17.7
Effective Green, g (s) 64.8 60.1 60.1 69.4 62.4 62.4 17.7 17.7 17.7 17.7
Actuated g/C Ratio 0.65 0.60 0.60 0.69 0.62 0.62 0.18 0.18 0.18 0.18
Clearance Time (s) 3.0 5.9 5.9 3.0 5.9 5.9 6.3 6.3 6.3 6.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 363 2063 926 492 2142 851 112 306 212 320
v/s Ratio Prot 0.01 0.22 c0.02 c0.28 0.05 c0.12
v/s Ratio Perm 0.09 0.02 0.17 0.04 0.08 0.08
v/c Ratio 0.16 0.37 0.03 0.28 0.45 0.06 0.45 0.30 0.45 0.70
Uniform Delay, d1 6.6 10.3 8.1 5.5 9.8 7.3 36.8 35.7 36.8 38.7
Progression Factor 0.71 1.22 21.38 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.5 0.1 0.3 0.7 0.1 2.8 0.5 1.5 6.8
Delay (s) 4.9 13.0 173.7 5.8 10.5 7.5 39.6 36.3 38.3 45.5
Level of Service A B F A B A D D D D
Approach Delay (s) 21.8 9.8 37.2 43.5
Approach LOS C A D D

Intersection Summary
HCM 2000 Control Delay 20.2 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.50
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 15.2
Intersection Capacity Utilization 68.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 18 1007 16 178 842 28 42 2 62 37 13 51
Future Volume (vph) 18 1007 16 178 842 28 42 2 62 37 13 51
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 50.0 10.0 45.0 0.0 30.0 0.0 15.0 0.0
Storage Lanes 1 1 1 0 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.96 0.99 0.99
Frt 0.850 0.995 0.854 0.880
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1825 3476 1633 1789 3491 0 1706 1609 0 1825 1665 0
Flt Permitted 0.303 0.219 0.712 0.712
Satd. Flow (perm) 582 3476 1574 412 3491 0 1270 1609 0 1368 1665 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 70 6 67 55
Link Speed (k/h) 60 60 40 40
Link Distance (m) 309.8 709.3 138.9 195.0
Travel Time (s) 18.6 42.6 12.5 17.6
Confl. Peds. (#/hr) 7 7 6 6
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 5% 0% 2% 4% 5% 7% 0% 2% 0% 0% 0%
Adj. Flow (vph) 20 1095 17 193 915 30 46 2 67 40 14 55
Shared Lane Traffic (%)
Lane Group Flow (vph) 20 1095 17 193 945 0 46 69 0 40 69 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 1 0 1 1 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 24.0 0.0 15.0 15.0 15.0 15.0
Trailing Detector (m) 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 9.0 1.8 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm pm+pt NA Perm NA Perm NA
Protected Phases 2 1 6 8 4
Permitted Phases 2 2 6 8 4
Detector Phase 2 2 2 1 6 8 8 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 5.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 29.0 29.0 29.0 9.0 29.0 33.0 33.0 33.0 33.0
Total Split (s) 52.0 52.0 52.0 15.0 67.0 33.0 33.0 33.0 33.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 52.0% 52.0% 52.0% 15.0% 67.0% 33.0% 33.0% 33.0% 33.0%
Maximum Green (s) 45.6 45.6 45.6 12.0 60.6 26.6 26.6 26.6 26.6
Yellow Time (s) 4.2 4.2 4.2 3.0 4.2 3.7 3.7 3.7 3.7
All-Red Time (s) 2.2 2.2 2.2 0.0 2.2 2.7 2.7 2.7 2.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.4 6.4 6.4 3.0 6.4 6.4 6.4 6.4 6.4
Lead/Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max None C-Max None None None None
Walk Time (s) 16.0 16.0 16.0 16.0 19.0 19.0 19.0 19.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 7.0 7.0 7.0 7.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 69.9 69.9 69.9 83.8 81.6 9.7 9.7 9.7 9.7
Actuated g/C Ratio 0.70 0.70 0.70 0.84 0.82 0.10 0.10 0.10 0.10
v/c Ratio 0.05 0.45 0.02 0.43 0.33 0.37 0.32 0.30 0.33
Control Delay 6.1 5.5 0.1 5.4 1.1 50.4 14.9 47.2 19.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 6.1 5.5 0.1 5.4 1.1 50.4 14.9 47.2 19.5
LOS A A A A A D B D B
Approach Delay 5.4 1.8 29.1 29.7
Approach LOS A A C C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 20 (20%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.45
Intersection Signal Delay: 5.9 Intersection LOS: A
Intersection Capacity Utilization 67.9% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     265: WALNUT LANE & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 20 1095 17 193 945 46 69 40 69
v/c Ratio 0.05 0.45 0.02 0.43 0.33 0.37 0.32 0.30 0.33
Control Delay 6.1 5.5 0.1 5.4 1.1 50.4 14.9 47.2 19.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 6.1 5.5 0.1 5.4 1.1 50.4 14.9 47.2 19.5
Queue Length 50th (m) 0.8 23.5 0.0 2.8 6.3 8.6 0.4 7.4 2.5
Queue Length 95th (m) m2.4 51.0 m0.1 m7.9 8.6 19.0 12.3 16.9 14.6
Internal Link Dist (m) 285.8 685.3 114.9 171.0
Turn Bay Length (m) 50.0 10.0 45.0 30.0 15.0
Base Capacity (vph) 406 2429 1121 510 2851 337 477 363 483
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.05 0.45 0.02 0.38 0.33 0.14 0.14 0.11 0.14

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 18 1007 16 178 842 28 42 2 62 37 13 51
Future Volume (vph) 18 1007 16 178 842 28 42 2 62 37 13 51
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.4 6.4 6.4 3.0 6.4 6.4 6.4 6.4 6.4
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.96 1.00 1.00 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 1.00 0.88
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1825 3476 1574 1788 3492 1695 1610 1825 1666
Flt Permitted 0.30 1.00 1.00 0.22 1.00 0.71 1.00 0.71 1.00
Satd. Flow (perm) 582 3476 1574 413 3492 1270 1610 1368 1666
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 20 1095 17 193 915 30 46 2 67 40 14 55
RTOR Reduction (vph) 0 0 5 0 1 0 0 62 0 0 51 0
Lane Group Flow (vph) 20 1095 12 193 944 0 46 7 0 40 18 0
Confl. Peds. (#/hr) 7 7 6 6
Heavy Vehicles (%) 0% 5% 0% 2% 4% 5% 7% 0% 2% 0% 0% 0%
Turn Type Perm NA Perm pm+pt NA Perm NA Perm NA
Protected Phases 2 1 6 8 4
Permitted Phases 2 2 6 8 4
Actuated Green, G (s) 68.6 68.6 68.6 79.1 79.1 8.1 8.1 8.1 8.1
Effective Green, g (s) 68.6 68.6 68.6 79.1 79.1 8.1 8.1 8.1 8.1
Actuated g/C Ratio 0.69 0.69 0.69 0.79 0.79 0.08 0.08 0.08 0.08
Clearance Time (s) 6.4 6.4 6.4 3.0 6.4 6.4 6.4 6.4 6.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 399 2384 1079 429 2762 102 130 110 134
v/s Ratio Prot 0.31 c0.03 0.27 0.00 0.01
v/s Ratio Perm 0.03 0.01 c0.32 c0.04 0.03
v/c Ratio 0.05 0.46 0.01 0.45 0.34 0.45 0.06 0.36 0.14
Uniform Delay, d1 5.1 7.2 5.0 3.5 3.0 43.8 42.4 43.5 42.7
Progression Factor 0.81 0.61 1.00 1.43 0.26 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.6 0.0 0.6 0.3 3.1 0.2 2.0 0.5
Delay (s) 4.3 5.0 5.0 5.6 1.1 47.0 42.6 45.6 43.2
Level of Service A A A A A D D D D
Approach Delay (s) 5.0 1.8 44.4 44.0
Approach LOS A A D D

Intersection Summary
HCM 2000 Control Delay 7.1 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.46
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 15.8
Intersection Capacity Utilization 67.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 76 698 7 8 874 48 3 0 7 83 0 186
Future Volume (vph) 76 698 7 8 874 48 3 0 7 83 0 186
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 65.0 25.0 65.0 25.0 18.0 0.0 24.0 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 1.00 1.00 1.00 1.00 0.99 1.00 0.99
Frt 0.998 0.992 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1789 3503 0 1825 3479 0 1825 1609 0 1772 1579 0
Flt Permitted 0.270 0.357 0.406 0.752
Satd. Flow (perm) 506 3503 0 683 3479 0 779 1609 0 1399 1579 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 2 9 182 111
Link Speed (k/h) 60 60 40 40
Link Distance (m) 605.7 619.8 147.1 668.8
Travel Time (s) 36.3 37.2 13.2 60.2
Confl. Peds. (#/hr) 11 5 5 11 1 2 2 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 2% 4% 0% 0% 4% 0% 0% 0% 0% 3% 0% 2%
Adj. Flow (vph) 83 759 8 9 950 52 3 0 8 90 0 202
Shared Lane Traffic (%)
Lane Group Flow (vph) 83 767 0 9 1002 0 3 8 0 90 202 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 1 1 0 1 1 1 1
Detector Template 
Leading Detector (m) 24.0 1.5 24.0 0.0 9.0 15.0 9.0 15.0
Trailing Detector (m) 15.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.5 9.0 1.8 9.0 15.0 9.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Detector Phase 2 2 6 6 8 8 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 28.0 28.0 28.0 28.0 28.0 28.0 28.0 28.0
Total Split (s) 63.0 63.0 63.0 63.0 37.0 37.0 37.0 37.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 63.0% 63.0% 63.0% 63.0% 37.0% 37.0% 37.0% 37.0%
Maximum Green (s) 56.4 56.4 56.4 56.4 30.4 30.4 30.4 30.4
Yellow Time (s) 4.3 4.3 4.3 4.3 3.5 3.5 3.5 3.5
All-Red Time (s) 2.3 2.3 2.3 2.3 3.1 3.1 3.1 3.1
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.6 6.6 6.6 6.6 6.6 6.6 6.6 6.6
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 10.0 10.0 10.0 10.0 14.0 14.0 14.0 14.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 74.3 74.3 74.3 74.3 12.5 12.5 12.5 12.5
Actuated g/C Ratio 0.74 0.74 0.74 0.74 0.12 0.12 0.12 0.12
v/c Ratio 0.22 0.29 0.02 0.39 0.03 0.02 0.51 0.68
Control Delay 6.6 5.0 4.6 5.5 36.0 0.1 50.2 30.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 6.6 5.0 4.6 5.5 36.0 0.1 50.2 30.9
LOS A A A A D A D C
Approach Delay 5.1 5.5 9.9 36.9
Approach LOS A A A D

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 57 (57%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.68
Intersection Signal Delay: 9.6 Intersection LOS: A
Intersection Capacity Utilization 70.7% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     276: ROSEBANK RD & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 83 767 9 1002 3 8 90 202
v/c Ratio 0.22 0.29 0.02 0.39 0.03 0.02 0.51 0.68
Control Delay 6.6 5.0 4.6 5.5 36.0 0.1 50.2 30.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 6.6 5.0 4.6 5.5 36.0 0.1 50.2 30.9
Queue Length 50th (m) 4.0 20.6 0.4 29.4 0.5 0.0 16.7 16.8
Queue Length 95th (m) 12.4 36.7 2.0 51.4 2.9 0.0 29.9 37.1
Internal Link Dist (m) 581.7 595.8 123.1 644.8
Turn Bay Length (m) 65.0 65.0 18.0 24.0
Base Capacity (vph) 375 2601 507 2585 236 615 425 557
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.22 0.29 0.02 0.39 0.01 0.01 0.21 0.36

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 76 698 7 8 874 48 3 0 7 83 0 186
Future Volume (vph) 76 698 7 8 874 48 3 0 7 83 0 186
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.6 6.6 6.6 6.6 6.6 6.6 6.6 6.6
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.99
Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.99 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1777 3504 1816 3480 1823 1609 1767 1579
Flt Permitted 0.27 1.00 0.36 1.00 0.41 1.00 0.75 1.00
Satd. Flow (perm) 506 3504 682 3480 779 1609 1399 1579
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 83 759 8 9 950 52 3 0 8 90 0 202
RTOR Reduction (vph) 0 1 0 0 2 0 0 7 0 0 97 0
Lane Group Flow (vph) 83 766 0 9 1000 0 3 1 0 90 105 0
Confl. Peds. (#/hr) 11 5 5 11 1 2 2 1
Heavy Vehicles (%) 2% 4% 0% 0% 4% 0% 0% 0% 0% 3% 0% 2%
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 74.3 74.3 74.3 74.3 12.5 12.5 12.5 12.5
Effective Green, g (s) 74.3 74.3 74.3 74.3 12.5 12.5 12.5 12.5
Actuated g/C Ratio 0.74 0.74 0.74 0.74 0.12 0.12 0.12 0.12
Clearance Time (s) 6.6 6.6 6.6 6.6 6.6 6.6 6.6 6.6
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 375 2603 506 2585 97 201 174 197
v/s Ratio Prot 0.22 c0.29 0.00 c0.07
v/s Ratio Perm 0.16 0.01 0.00 0.06
v/c Ratio 0.22 0.29 0.02 0.39 0.03 0.00 0.52 0.53
Uniform Delay, d1 4.0 4.2 3.3 4.6 38.4 38.3 40.9 41.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.4 0.3 0.1 0.4 0.1 0.0 2.6 2.8
Delay (s) 5.3 4.5 3.4 5.1 38.6 38.3 43.5 43.8
Level of Service A A A A D D D D
Approach Delay (s) 4.6 5.1 38.4 43.7
Approach LOS A A D D

Intersection Summary
HCM 2000 Control Delay 10.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.41
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 13.2
Intersection Capacity Utilization 70.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 51 648 4 34 923 90 4 1 29 195 7 57
Future Volume (vph) 51 648 4 34 923 90 4 1 29 195 7 57
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 65.0 25.0 47.0 0.0 20.0 0.0 15.0 0.0
Storage Lanes 1 1 1 0 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.96 1.00 1.00 1.00 0.98 1.00 0.98
Frt 0.850 0.987 0.855 0.867
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1825 3476 1306 1825 3490 0 1217 1500 0 1807 1612 0
Flt Permitted 0.245 0.343 0.711 0.736
Satd. Flow (perm) 469 3476 1259 656 3490 0 906 1500 0 1394 1612 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 66 14 32 62
Link Speed (k/h) 60 60 40 40
Link Distance (m) 619.8 312.2 97.1 82.7
Travel Time (s) 37.2 18.7 8.7 7.4
Confl. Peds. (#/hr) 9 6 6 9 5 4 4 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 5% 25% 0% 3% 1% 50% 0% 8% 1% 0% 2%
Adj. Flow (vph) 55 704 4 37 1003 98 4 1 32 212 8 62
Shared Lane Traffic (%)
Lane Group Flow (vph) 55 704 4 37 1101 0 4 33 0 212 70 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 1 0 1 1 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 18.0 0.0 9.0 15.0 9.0 15.0
Trailing Detector (m) 15.0 0.0 0.0 9.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 9.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 9.0 1.8 9.0 15.0 9.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm pm+pt NA Perm NA Perm NA
Protected Phases 2 1 6 8 4
Permitted Phases 2 2 6 8 4
Detector Phase 2 2 2 1 6 8 8 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 5.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 28.0 28.0 28.0 8.0 28.0 38.0 38.0 38.0 38.0
Total Split (s) 57.0 57.0 57.0 8.0 65.0 45.0 45.0 45.0 45.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 51.8% 51.8% 51.8% 7.3% 59.1% 40.9% 40.9% 40.9% 40.9%
Maximum Green (s) 50.7 50.7 50.7 5.0 58.7 38.3 38.3 38.3 38.3
Yellow Time (s) 4.2 4.2 4.2 3.0 4.2 3.3 3.3 3.3 3.3
All-Red Time (s) 2.1 2.1 2.1 0.0 2.1 3.4 3.4 3.4 3.4
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.3 6.3 6.3 3.0 6.3 6.7 6.7 6.7 6.7
Lead/Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max None C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 13.0 13.0 13.0 13.0 24.0 24.0 24.0 24.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 69.3 69.3 69.3 78.1 74.8 22.2 22.2 22.2 22.2
Actuated g/C Ratio 0.63 0.63 0.63 0.71 0.68 0.20 0.20 0.20 0.20
v/c Ratio 0.19 0.32 0.00 0.07 0.46 0.02 0.10 0.75 0.19
Control Delay 14.2 11.6 0.0 4.9 6.6 31.2 11.5 57.3 10.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 14.2 11.6 0.0 4.9 6.6 31.2 11.5 57.3 10.9
LOS B B A A A C B E B
Approach Delay 11.7 6.6 13.6 45.8
Approach LOS B A B D

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 14.3 (13%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.75
Intersection Signal Delay: 13.4 Intersection LOS: B
Intersection Capacity Utilization 72.0% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     277: STEEPLE HILL & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 55 704 4 37 1101 4 33 212 70
v/c Ratio 0.19 0.32 0.00 0.07 0.46 0.02 0.10 0.75 0.19
Control Delay 14.2 11.6 0.0 4.9 6.6 31.2 11.5 57.3 10.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 14.2 11.6 0.0 4.9 6.6 31.2 11.5 57.3 10.9
Queue Length 50th (m) 5.0 37.1 0.0 1.2 27.8 0.7 0.2 43.1 1.4
Queue Length 95th (m) 14.9 60.2 0.0 m2.7 40.4 3.3 7.4 62.7 11.7
Internal Link Dist (m) 595.8 288.2 73.1 58.7
Turn Bay Length (m) 65.0 25.0 47.0 20.0 15.0
Base Capacity (vph) 295 2189 817 525 2376 315 543 485 601
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.19 0.32 0.00 0.07 0.46 0.01 0.06 0.44 0.12

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 51 648 4 34 923 90 4 1 29 195 7 57
Future Volume (vph) 51 648 4 34 923 90 4 1 29 195 7 57
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.3 6.3 6.3 3.0 6.3 6.7 6.7 6.7 6.7
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.96 1.00 1.00 1.00 0.98 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.99 1.00 0.85 1.00 0.87
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1816 3476 1259 1822 3489 1211 1500 1800 1612
Flt Permitted 0.25 1.00 1.00 0.34 1.00 0.71 1.00 0.74 1.00
Satd. Flow (perm) 468 3476 1259 658 3489 907 1500 1394 1612
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 55 704 4 37 1003 98 4 1 32 212 8 62
RTOR Reduction (vph) 0 0 2 0 4 0 0 26 0 0 49 0
Lane Group Flow (vph) 55 704 2 37 1097 0 4 7 0 212 21 0
Confl. Peds. (#/hr) 9 6 6 9 5 4 4 5
Heavy Vehicles (%) 0% 5% 25% 0% 3% 1% 50% 0% 8% 1% 0% 2%
Turn Type Perm NA Perm pm+pt NA Perm NA Perm NA
Protected Phases 2 1 6 8 4
Permitted Phases 2 2 6 8 4
Actuated Green, G (s) 68.1 68.1 68.1 74.8 74.8 22.2 22.2 22.2 22.2
Effective Green, g (s) 68.1 68.1 68.1 74.8 74.8 22.2 22.2 22.2 22.2
Actuated g/C Ratio 0.62 0.62 0.62 0.68 0.68 0.20 0.20 0.20 0.20
Clearance Time (s) 6.3 6.3 6.3 3.0 6.3 6.7 6.7 6.7 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 289 2151 779 486 2372 183 302 281 325
v/s Ratio Prot 0.20 0.00 c0.31 0.00 0.01
v/s Ratio Perm 0.12 0.00 0.05 0.00 c0.15
v/c Ratio 0.19 0.33 0.00 0.08 0.46 0.02 0.02 0.75 0.06
Uniform Delay, d1 9.0 10.0 8.0 6.0 8.2 35.2 35.2 41.3 35.5
Progression Factor 1.00 1.00 1.00 0.76 0.68 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.5 0.4 0.0 0.1 0.5 0.0 0.0 10.9 0.1
Delay (s) 10.5 10.4 8.0 4.6 6.1 35.2 35.2 52.3 35.6
Level of Service B B A A A D D D D
Approach Delay (s) 10.4 6.0 35.2 48.1
Approach LOS B A D D

Intersection Summary
HCM 2000 Control Delay 13.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.55
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 72.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Traffic Volume (vph) 32 1094 58 144 1287 9 0 0 0 131 4 137
Future Volume (vph) 32 1094 58 144 1287 9 0 0 0 131 4 137
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.7 3.7 3.7 3.7 3.5 3.5 3.5 3.5 3.7 3.5 3.7
Storage Length (m) 35.0 12.0 30.0 12.0 0.0 0.0 15.0 0.0
Storage Lanes 1 1 1 1 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.97 1.00 1.00 0.99
Frt 0.850 0.850 0.854
Flt Protected 0.950 0.950 0.950
Satd. Flow (prot) 1716 3444 1458 1807 3579 1597 1879 1879 0 1722 1581 0
Flt Permitted 0.155 0.207 0.757
Satd. Flow (perm) 280 3444 1413 393 3579 1597 1879 1879 0 1368 1581 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 44 44 62
Link Speed (k/h) 60 60 40 40
Link Distance (m) 371.9 467.6 180.1 267.5
Travel Time (s) 22.3 28.1 16.2 24.1
Confl. Peds. (#/hr) 4 4 3 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 4% 6% 12% 1% 2% 0% 0% 0% 0% 6% 0% 0%
Adj. Flow (vph) 35 1189 63 157 1399 10 0 0 0 142 4 149
Shared Lane Traffic (%)
Lane Group Flow (vph) 35 1189 63 157 1399 10 0 0 0 142 153 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 0.99 0.99 0.99 0.99 1.01 1.01 1.01 1.01 0.99 1.01 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 0 0 1 1 2 1 2
Detector Template Left Right Left Thru Thru
Leading Detector (m) 24.0 0.0 0.0 0.0 0.0 24.0 5.0 15.0 9.0 15.0
Trailing Detector (m) 15.0 0.0 0.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 1.8 1.8 9.0 5.0 15.0 9.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 9.4 9.4
Detector 2 Size(m) 0.6 0.6
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type Perm NA Perm Perm NA Perm Perm Perm NA
Protected Phases 2 6 4 8
Permitted Phases 2 2 6 6 4 8
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Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Detector Phase 2 2 2 6 6 6 4 4 8 8
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 29.0 29.0 29.0 29.0 29.0 29.0 38.0 38.0 38.0 38.0
Total Split (s) 62.0 62.0 62.0 62.0 62.0 62.0 38.0 38.0 38.0 38.0
Total Split (%) 62.0% 62.0% 62.0% 62.0% 62.0% 62.0% 38.0% 38.0% 38.0% 38.0%
Maximum Green (s) 55.7 55.7 55.7 55.7 55.7 55.7 31.0 31.0 31.0 31.0
Yellow Time (s) 4.2 4.2 4.2 4.2 4.2 4.2 3.3 3.3 3.3 3.3
All-Red Time (s) 2.1 2.1 2.1 2.1 2.1 2.1 3.7 3.7 3.7 3.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.3 6.3 6.3 6.3 6.3 6.3 7.0 7.0 7.0 7.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max C-Max C-Max None None None None
Walk Time (s) 13.0 13.0 13.0 13.0 13.0 13.0 21.0 21.0 21.0 21.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 9.0 9.0 9.0 9.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 71.0 71.0 71.0 71.0 71.0 71.0 15.7 15.7
Actuated g/C Ratio 0.71 0.71 0.71 0.71 0.71 0.71 0.16 0.16
v/c Ratio 0.18 0.49 0.06 0.56 0.55 0.01 0.66 0.51
Control Delay 15.8 16.5 8.3 10.6 2.1 0.0 53.5 27.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 15.8 16.5 8.3 10.6 2.1 0.0 53.5 27.7
LOS B B A B A A D C
Approach Delay 16.0 3.0 40.1
Approach LOS B A D

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 39 (39%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.66
Intersection Signal Delay: 11.8 Intersection LOS: B
Intersection Capacity Utilization 79.1% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     607: BAINBRIDGE DR & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NWL NWT
Lane Group Flow (vph) 35 1189 63 157 1399 10 142 153
v/c Ratio 0.18 0.49 0.06 0.56 0.55 0.01 0.66 0.51
Control Delay 15.8 16.5 8.3 10.6 2.1 0.0 53.5 27.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 15.8 16.5 8.3 10.6 2.1 0.0 53.5 27.7
Queue Length 50th (m) 3.5 84.3 3.6 0.4 1.9 0.0 26.2 16.0
Queue Length 95th (m) m9.2 115.2 m8.8 9.7 2.8 m0.0 42.7 32.4
Internal Link Dist (m) 347.9 443.6 243.5
Turn Bay Length (m) 35.0 12.0 30.0 12.0 15.0
Base Capacity (vph) 198 2444 1015 279 2540 1146 424 532
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.18 0.49 0.06 0.56 0.55 0.01 0.33 0.29

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Traffic Volume (vph) 32 1094 58 144 1287 9 0 0 0 131 4 137
Future Volume (vph) 32 1094 58 144 1287 9 0 0 0 131 4 137
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.7 3.7 3.7 3.7 3.5 3.5 3.5 3.5 3.7 3.5 3.7
Total Lost time (s) 6.3 6.3 6.3 6.3 6.3 6.3 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1716 3444 1413 1804 3579 1597 1717 1581
Flt Permitted 0.15 1.00 1.00 0.21 1.00 1.00 0.76 1.00
Satd. Flow (perm) 280 3444 1413 393 3579 1597 1368 1581
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 35 1189 63 157 1399 10 0 0 0 142 4 149
RTOR Reduction (vph) 0 0 13 0 0 3 0 0 0 0 52 0
Lane Group Flow (vph) 35 1189 50 157 1399 7 0 0 0 142 101 0
Confl. Peds. (#/hr) 4 4 3 3
Heavy Vehicles (%) 4% 6% 12% 1% 2% 0% 0% 0% 0% 6% 0% 0%
Turn Type Perm NA Perm Perm NA Perm Perm Perm NA
Protected Phases 2 6 4 8
Permitted Phases 2 2 6 6 4 8
Actuated Green, G (s) 71.0 71.0 71.0 71.0 71.0 71.0 15.7 15.7
Effective Green, g (s) 71.0 71.0 71.0 71.0 71.0 71.0 15.7 15.7
Actuated g/C Ratio 0.71 0.71 0.71 0.71 0.71 0.71 0.16 0.16
Clearance Time (s) 6.3 6.3 6.3 6.3 6.3 6.3 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 198 2445 1003 279 2541 1133 214 248
v/s Ratio Prot 0.35 0.39 0.06
v/s Ratio Perm 0.13 0.04 c0.40 0.00 c0.10
v/c Ratio 0.18 0.49 0.05 0.56 0.55 0.01 0.66 0.41
Uniform Delay, d1 4.8 6.4 4.4 7.0 6.9 4.2 39.7 38.0
Progression Factor 2.02 2.20 3.03 0.39 0.19 1.00 1.00 1.00
Incremental Delay, d2 1.8 0.6 0.1 6.4 0.7 0.0 7.5 1.1
Delay (s) 11.5 14.8 13.3 9.1 2.0 4.2 47.2 39.0
Level of Service B B B A A A D D
Approach Delay (s) 14.6 2.7 0.0 43.0
Approach LOS B A A D

Intersection Summary
HCM 2000 Control Delay 11.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 13.3
Intersection Capacity Utilization 79.1% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SEL SER
Lane Configurations
Traffic Volume (vph) 228 1168 1310 31 141 555
Future Volume (vph) 228 1168 1310 31 141 555
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 2000
Storage Length (m) 110.0 0.0 0.0 15.0
Storage Lanes 1 0 1 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 0.95 1.00 1.00
Ped Bike Factor 0.99 0.99
Frt 0.997 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1700 3336 3458 0 1653 1664
Flt Permitted 0.081 0.950
Satd. Flow (perm) 145 3336 3458 0 1642 1642
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 3 243
Link Speed (k/h) 50 50 40
Link Distance (m) 390.9 460.0 131.1
Travel Time (s) 28.1 33.1 11.8
Confl. Peds. (#/hr) 4 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 5% 7% 3% 0% 8% 1%
Adj. Flow (vph) 248 1270 1424 34 153 603
Shared Lane Traffic (%)
Lane Group Flow (vph) 248 1270 1458 0 153 603
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 3.7 3.7 3.5
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 0.95
Turning Speed (k/h) 24 14 24 14
Number of Detectors 1 0 0 1 0
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 9.0 0.0
Trailing Detector (m) 15.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 9.0 1.8
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA NA Prot Perm
Protected Phases 5 2 6 4
Permitted Phases 2 4
Detector Phase 5 2 6 4 4
Switch Phase
Minimum Initial (s) 5.0 8.0 8.0 8.0 8.0
Minimum Split (s) 9.0 23.0 23.0 25.0 25.0
Total Split (s) 15.0 65.0 50.0 35.0 35.0
Total Split (%) 15.0% 65.0% 50.0% 35.0% 35.0%



Lanes, Volumes, Timings AM Peak Hour
236: HWY 2 (KINGSTON RD) & ELIZABETH ST Pickering Ajax - 2041 Future Background AM

Synchro 11 12-18-2020
IBI Group Page 2

Lane Group EBL EBT WBT WBR SEL SER
Maximum Green (s) 12.0 59.3 44.3 29.7 29.7
Yellow Time (s) 3.0 3.7 3.7 3.3 3.3
All-Red Time (s) 0.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 5.7 5.7 5.3 5.3
Lead/Lag Lead Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None None None
Walk Time (s) 10.0 10.0 13.0 13.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 63.9 61.2 46.6 27.8 27.8
Actuated g/C Ratio 0.64 0.61 0.47 0.28 0.28
v/c Ratio 0.91 0.62 0.90 0.33 0.95
Control Delay 69.6 11.3 28.4 30.3 48.0
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 69.6 11.3 28.4 30.3 48.0
LOS E B C C D
Approach Delay 20.8 28.4 44.4
Approach LOS C C D

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 30 (30%), Referenced to phase 2:EBTL, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.95
Intersection Signal Delay: 28.6 Intersection LOS: C
Intersection Capacity Utilization 79.1% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     236: HWY 2 (KINGSTON RD) & ELIZABETH ST
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Lane Group EBL EBT WBT SEL SER
Lane Group Flow (vph) 248 1270 1458 153 603
v/c Ratio 0.91 0.62 0.90 0.33 0.95
Control Delay 69.6 11.3 28.4 30.3 48.0
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 69.6 11.3 28.4 30.3 48.0
Queue Length 50th (m) 37.7 40.4 143.2 22.9 72.5
Queue Length 95th (m) m#75.1 48.1 #189.8 39.7 #139.9
Internal Link Dist (m) 366.9 436.0 107.1
Turn Bay Length (m) 110.0 15.0
Base Capacity (vph) 281 2041 1612 490 658
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.88 0.62 0.90 0.31 0.92

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT WBT WBR SEL SER
Lane Configurations
Traffic Volume (vph) 228 1168 1310 31 141 555
Future Volume (vph) 228 1168 1310 31 141 555
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 2000
Total Lost time (s) 3.0 5.7 5.7 5.3 5.3
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1700 3336 3456 1653 1642
Flt Permitted 0.08 1.00 1.00 0.95 1.00
Satd. Flow (perm) 144 3336 3456 1653 1642
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 248 1270 1424 34 153 603
RTOR Reduction (vph) 0 0 2 0 0 175
Lane Group Flow (vph) 248 1270 1456 0 153 428
Confl. Peds. (#/hr) 4 1
Heavy Vehicles (%) 5% 7% 3% 0% 8% 1%
Turn Type pm+pt NA NA Prot Perm
Protected Phases 5 2 6 4
Permitted Phases 2 4
Actuated Green, G (s) 61.2 61.2 46.6 27.8 27.8
Effective Green, g (s) 61.2 61.2 46.6 27.8 27.8
Actuated g/C Ratio 0.61 0.61 0.47 0.28 0.28
Clearance Time (s) 3.0 5.7 5.7 5.3 5.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 268 2041 1610 459 456
v/s Ratio Prot c0.11 0.38 0.42 0.09
v/s Ratio Perm c0.46 c0.26
v/c Ratio 0.93 0.62 0.90 0.33 0.94
Uniform Delay, d1 29.1 12.2 24.6 28.7 35.3
Progression Factor 1.83 0.80 0.84 1.00 1.00
Incremental Delay, d2 28.6 1.1 5.2 0.4 26.9
Delay (s) 81.9 10.7 25.9 29.2 62.2
Level of Service F B C C E
Approach Delay (s) 22.4 25.9 55.5
Approach LOS C C E

Intersection Summary
HCM 2000 Control Delay 30.5 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.95
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 79.1% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 263 794 124 189 883 127 117 177 68 229 333 447
Future Volume (vph) 263 794 124 189 883 127 117 177 68 229 333 447
Ideal Flow (vphpl) 1900 1900 1900 1900 2005 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 60.0 0.0 60.0 0.0 60.0 0.0 40.0 40.0
Storage Lanes 1 0 1 0 1 0 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 *1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.99 0.99 0.97 0.99 0.99 0.92
Frt 0.980 0.981 0.958 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1755 3389 0 1807 3788 0 1772 1708 0 1755 1883 1555
Flt Permitted 0.132 0.198 0.273 0.347
Satd. Flow (perm) 244 3389 0 374 3788 0 494 1708 0 634 1883 1436
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 21 19 18 295
Link Speed (k/h) 50 50 50 40
Link Distance (m) 460.0 827.4 114.7 380.1
Travel Time (s) 33.1 59.6 8.3 34.2
Confl. Peds. (#/hr) 15 15 15 15 44 13 13 44
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 4% 5% 3% 1% 4% 6% 3% 6% 9% 4% 2% 5%
Adj. Flow (vph) 286 863 135 205 960 138 127 192 74 249 362 486
Shared Lane Traffic (%)
Lane Group Flow (vph) 286 998 0 205 1098 0 127 266 0 249 362 486
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes
Headway Factor 0.99 0.99 0.99 0.99 0.92 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 1 0 1 1 1 1 0
Detector Template 
Leading Detector (m) 23.0 0.0 23.0 0.0 15.0 15.0 9.0 15.0 0.0
Trailing Detector (m) 14.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 14.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 9.0 1.8 15.0 15.0 9.0 15.0 1.8
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4 4
Detector Phase 5 2 1 6 3 8 7 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 5.0 20.0 5.0 8.0 5.0 8.0 8.0
Minimum Split (s) 8.0 26.0 8.0 26.0 8.0 28.0 8.0 28.0 28.0
Total Split (s) 18.0 46.0 13.0 41.0 8.0 30.0 11.0 33.0 33.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 18.0% 46.0% 13.0% 41.0% 8.0% 30.0% 11.0% 33.0% 33.0%
Maximum Green (s) 15.0 40.1 10.0 35.1 5.0 24.2 8.0 27.2 27.2
Yellow Time (s) 3.0 3.7 3.0 3.7 3.0 3.3 3.0 3.3 3.3
All-Red Time (s) 0.0 2.2 0.0 2.2 0.0 2.5 0.0 2.5 2.5
Lost Time Adjust (s) -1.0 0.0 0.0 0.0 0.0 0.0 -1.0 0.0 0.0
Total Lost Time (s) 2.0 5.9 3.0 5.9 3.0 5.8 2.0 5.8 5.8
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max None None None None None
Walk Time (s) 15.0 15.0 15.0 15.0 15.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 60.4 44.5 51.9 40.1 28.6 20.8 35.6 23.8 23.8
Actuated g/C Ratio 0.60 0.44 0.52 0.40 0.29 0.21 0.36 0.24 0.24
v/c Ratio 0.78 0.66 0.64 0.72 0.62 0.72 0.76 0.81 0.86
Control Delay 31.2 17.4 20.8 29.4 37.8 45.4 40.8 50.1 29.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 31.2 17.4 20.8 29.4 37.8 45.4 40.8 50.1 29.6
LOS C B C C D D D D C
Approach Delay 20.4 28.0 42.9 38.9
Approach LOS C C D D

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.86
Intersection Signal Delay: 30.0 Intersection LOS: C
Intersection Capacity Utilization 85.6% ICU Level of Service E
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     286: CHURCH ST & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 286 998 205 1098 127 266 249 362 486
v/c Ratio 0.78 0.66 0.64 0.72 0.62 0.72 0.76 0.81 0.86
Control Delay 31.2 17.4 20.8 29.4 37.8 45.4 40.8 50.1 29.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 31.2 17.4 20.8 29.4 37.8 45.4 40.8 50.1 29.6
Queue Length 50th (m) 22.8 77.8 17.9 94.0 16.6 43.9 34.6 64.5 36.0
Queue Length 95th (m) #64.2 117.3 30.4 118.6 28.8 69.3 #57.6 94.7 #89.3
Internal Link Dist (m) 436.0 803.4 90.7 356.1
Turn Bay Length (m) 60.0 60.0 60.0 40.0 40.0
Base Capacity (vph) 392 1521 341 1528 205 426 326 512 605
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.73 0.66 0.60 0.72 0.62 0.62 0.76 0.71 0.80

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Signalized Intersection Capacity Analysis AM Peak Hour
286: CHURCH ST & HWY 2 (KINGSTON RD) Pickering Ajax - 2041 Future Background AM

Synchro 11 12-18-2020
IBI Group Page 8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 263 794 124 189 883 127 117 177 68 229 333 447
Future Volume (vph) 263 794 124 189 883 127 117 177 68 229 333 447
Ideal Flow (vphpl) 1900 1900 1900 1900 2005 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 2.0 5.9 3.0 5.9 3.0 5.8 2.0 5.8 5.8
Lane Util. Factor 1.00 0.95 1.00 *1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.99 1.00 1.00 0.92
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.98 1.00 0.96 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1755 3388 1805 3789 1760 1708 1749 1883 1436
Flt Permitted 0.13 1.00 0.20 1.00 0.27 1.00 0.35 1.00 1.00
Satd. Flow (perm) 244 3388 377 3789 506 1708 639 1883 1436
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 286 863 135 205 960 138 127 192 74 249 362 486
RTOR Reduction (vph) 0 12 0 0 11 0 0 14 0 0 0 225
Lane Group Flow (vph) 286 986 0 205 1087 0 127 252 0 249 362 261
Confl. Peds. (#/hr) 15 15 15 15 44 13 13 44
Heavy Vehicles (%) 4% 5% 3% 1% 4% 6% 3% 6% 9% 4% 2% 5%
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4 4
Actuated Green, G (s) 56.5 44.6 49.0 40.1 25.8 20.8 31.8 23.8 23.8
Effective Green, g (s) 57.5 44.6 49.0 40.1 25.8 20.8 32.8 23.8 23.8
Actuated g/C Ratio 0.58 0.45 0.49 0.40 0.26 0.21 0.33 0.24 0.24
Clearance Time (s) 3.0 5.9 3.0 5.9 3.0 5.8 3.0 5.8 5.8
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 357 1511 311 1519 193 355 309 448 341
v/s Ratio Prot c0.12 0.29 0.06 c0.29 0.03 0.15 c0.07 c0.19
v/s Ratio Perm 0.34 0.26 0.14 0.19 0.18
v/c Ratio 0.80 0.65 0.66 0.72 0.66 0.71 0.81 0.81 0.77
Uniform Delay, d1 19.5 21.6 15.9 25.2 31.5 36.8 28.7 35.9 35.5
Progression Factor 1.06 0.69 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.1 1.8 5.0 2.9 7.9 6.4 14.1 10.3 9.9
Delay (s) 30.9 16.7 20.9 28.1 39.4 43.2 42.9 46.2 45.4
Level of Service C B C C D D D D D
Approach Delay (s) 19.8 26.9 41.9 45.1
Approach LOS B C D D

Intersection Summary
HCM 2000 Control Delay 31.0 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 17.7
Intersection Capacity Utilization 85.6% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 52 1046 27 55 1140 59 15 11 39 173 171 162
Future Volume (vph) 52 1046 27 55 1140 59 15 11 39 173 171 162
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.7 3.5 3.7 3.5 3.7 3.7 3.7 3.7 3.5
Storage Length (m) 50.0 0.0 30.0 0.0 45.0 45.0 20.0 0.0
Storage Lanes 1 0 1 0 1 1 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 0.99 1.00 0.99
Frt 0.996 0.993 0.850 0.927
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1700 3355 0 1825 3437 0 1668 1478 1541 1807 1748 0
Flt Permitted 0.161 0.198 0.222 0.750
Satd. Flow (perm) 288 3355 0 380 3437 0 389 1478 1519 1424 1748 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 4 8 42 45
Link Speed (k/h) 50 60 40 40
Link Distance (m) 827.4 314.8 227.2 663.1
Travel Time (s) 59.6 18.9 20.4 59.7
Confl. Peds. (#/hr) 6 6 3 1 1 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 5% 6% 5% 0% 3% 2% 7% 30% 6% 1% 1% 1%
Adj. Flow (vph) 57 1137 29 60 1239 64 16 12 42 188 186 176
Shared Lane Traffic (%)
Lane Group Flow (vph) 57 1166 0 60 1303 0 16 12 42 188 362 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 0.99 1.01 0.99 1.01 0.99 0.99 0.99 0.99 1.01
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 1 0 1 1 0 1 1
Detector Template 
Leading Detector (m) 23.0 0.0 23.0 0.0 9.0 15.0 0.0 9.0 15.0
Trailing Detector (m) 14.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 14.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 9.0 1.8 9.0 15.0 1.8 9.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA Perm NA Perm Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 8 4
Detector Phase 2 2 6 6 8 8 8 4 4
Switch Phase
Minimum Initial (s) 19.7 19.7 19.7 19.7 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 26.0 26.0 26.0 26.0 25.0 25.0 25.0 25.0 25.0
Total Split (s) 70.0 70.0 70.0 70.0 40.0 40.0 40.0 40.0 40.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 63.6% 63.6% 63.6% 63.6% 36.4% 36.4% 36.4% 36.4% 36.4%
Maximum Green (s) 63.7 63.7 63.7 63.7 34.1 34.1 34.1 34.1 34.1
Yellow Time (s) 4.0 4.0 4.0 4.0 3.3 3.3 3.3 3.3 3.3
All-Red Time (s) 2.3 2.3 2.3 2.3 2.6 2.6 2.6 2.6 2.6
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.3 6.3 6.3 6.3 5.9 5.9 5.9 5.9 5.9
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max Min Min Min Min Min
Walk Time (s) 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 72.0 72.0 72.0 72.0 25.8 25.8 25.8 25.8 25.8
Actuated g/C Ratio 0.65 0.65 0.65 0.65 0.23 0.23 0.23 0.23 0.23
v/c Ratio 0.30 0.53 0.24 0.58 0.18 0.03 0.11 0.56 0.82
Control Delay 15.9 12.1 14.2 13.8 35.3 28.9 9.2 42.7 49.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 15.9 12.1 14.2 13.8 35.3 28.9 9.2 42.7 49.0
LOS B B B B D C A D D
Approach Delay 12.3 13.8 18.5 46.9
Approach LOS B B B D

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 82 (75%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.82
Intersection Signal Delay: 19.0 Intersection LOS: B
Intersection Capacity Utilization 74.9% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     288: ROTHERGLEN RD & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 57 1166 60 1303 16 12 42 188 362
v/c Ratio 0.30 0.53 0.24 0.58 0.18 0.03 0.11 0.56 0.82
Control Delay 15.9 12.1 14.2 13.8 35.3 28.9 9.2 42.7 49.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 15.9 12.1 14.2 13.8 35.3 28.9 9.2 42.7 49.0
Queue Length 50th (m) 4.8 63.2 4.3 59.0 2.8 2.0 0.0 35.8 65.3
Queue Length 95th (m) 16.3 99.4 m10.0 89.7 8.3 6.2 7.8 52.6 89.7
Internal Link Dist (m) 803.4 290.8 203.2 639.1
Turn Bay Length (m) 50.0 30.0 45.0 45.0 20.0
Base Capacity (vph) 188 2197 248 2252 120 458 499 441 572
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.30 0.53 0.24 0.58 0.13 0.03 0.08 0.43 0.63

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 52 1046 27 55 1140 59 15 11 39 173 171 162
Future Volume (vph) 52 1046 27 55 1140 59 15 11 39 173 171 162
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.5 3.5 3.7 3.5 3.7 3.5 3.7 3.7 3.7 3.7 3.5
Total Lost time (s) 6.3 6.3 6.3 6.3 5.9 5.9 5.9 5.9 5.9
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.99 1.00 1.00 0.85 1.00 0.93
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1697 3356 1825 3436 1665 1478 1519 1804 1748
Flt Permitted 0.16 1.00 0.20 1.00 0.22 1.00 1.00 0.75 1.00
Satd. Flow (perm) 288 3356 380 3436 389 1478 1519 1423 1748
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 57 1137 29 60 1239 64 16 12 42 188 186 176
RTOR Reduction (vph) 0 1 0 0 3 0 0 0 32 0 34 0
Lane Group Flow (vph) 57 1165 0 60 1300 0 16 12 10 188 328 0
Confl. Peds. (#/hr) 6 6 3 1 1 3
Heavy Vehicles (%) 5% 6% 5% 0% 3% 2% 7% 30% 6% 1% 1% 1%
Turn Type Perm NA Perm NA Perm NA Perm Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 8 4
Actuated Green, G (s) 72.0 72.0 72.0 72.0 25.8 25.8 25.8 25.8 25.8
Effective Green, g (s) 72.0 72.0 72.0 72.0 25.8 25.8 25.8 25.8 25.8
Actuated g/C Ratio 0.65 0.65 0.65 0.65 0.23 0.23 0.23 0.23 0.23
Clearance Time (s) 6.3 6.3 6.3 6.3 5.9 5.9 5.9 5.9 5.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 188 2196 248 2249 91 346 356 333 409
v/s Ratio Prot 0.35 c0.38 0.01 c0.19
v/s Ratio Perm 0.20 0.16 0.04 0.01 0.13
v/c Ratio 0.30 0.53 0.24 0.58 0.18 0.03 0.03 0.56 0.80
Uniform Delay, d1 8.2 10.1 7.8 10.6 33.6 32.5 32.4 37.1 39.7
Progression Factor 1.00 1.00 1.15 1.10 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.1 0.9 1.9 0.9 0.9 0.0 0.0 2.2 10.7
Delay (s) 12.3 11.0 10.9 12.5 34.5 32.5 32.5 39.3 50.4
Level of Service B B B B C C C D D
Approach Delay (s) 11.0 12.4 33.0 46.6
Approach LOS B B C D

Intersection Summary
HCM 2000 Control Delay 18.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 12.2
Intersection Capacity Utilization 74.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 116 467 107 611 1064 129 24 630 225 56 834 90
Future Volume (vph) 116 467 107 611 1064 129 24 630 225 56 834 90
Ideal Flow (vphpl) 1900 1900 1900 2050 1900 1900 1900 1900 1900 1900 2005 1900
Storage Length (m) 105.0 55.0 160.0 0.0 107.0 32.0 115.0 103.0
Storage Lanes 1 1 1 0 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.98 1.00 0.98
Frt 0.850 0.984 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1716 3545 1551 1926 3451 0 1580 1807 1551 1785 1944 1551
Flt Permitted 0.172 0.301 0.074 0.161
Satd. Flow (perm) 311 3545 1515 609 3451 0 123 1807 1522 303 1944 1551
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 99 12 102 89
Link Speed (k/h) 48 48 60 80
Link Distance (m) 682.5 280.7 2024.7 2017.9
Travel Time (s) 51.2 21.1 121.5 90.8
Confl. Peds. (#/hr) 1 1 4 4
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 4% 6% 3% 0% 2% 0% 13% 4% 3% 0% 2% 3%
Adj. Flow (vph) 126 508 116 664 1157 140 26 685 245 61 907 98
Shared Lane Traffic (%)
Lane Group Flow (vph) 126 508 116 664 1297 0 26 685 245 61 907 98
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 0.92 1.01 1.01 1.01 1.01 1.01 1.01 0.95 1.01
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 1 0 2 1 1 2 1 1
Detector Template Left Left Right Right
Leading Detector (m) 24.0 0.0 0.0 24.0 0.0 24.0 14.0 24.0 24.0 14.0 24.0
Trailing Detector (m) 15.0 0.0 0.0 15.0 0.0 -1.0 -1.0 15.0 -1.0 -1.0 15.0
Detector 1 Position(m) 15.0 0.0 15.0 15.0 0.0 -1.0 -1.0 15.0 -1.0 -1.0 15.0
Detector 1 Size(m) 9.0 15.0 9.0 9.0 15.0 15.0 15.0 9.0 15.0 15.0 9.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 15.0 15.0
Detector 2 Size(m) 9.0 9.0
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type pm+pt NA Perm pm+pt NA Perm NA Perm Perm NA Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 2 6 8 8 4 4
Detector Phase 5 2 2 1 6 8 8 8 4 4 4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 5.0 20.0 12.0 12.0 12.0 12.0 12.0 12.0
Minimum Split (s) 9.0 29.0 29.0 9.0 29.0 32.0 32.0 32.0 32.0 32.0 32.0
Total Split (s) 9.0 29.0 29.0 29.0 49.0 62.0 62.0 62.0 62.0 62.0 62.0
Total Split (%) 7.5% 24.2% 24.2% 24.2% 40.8% 51.7% 51.7% 51.7% 51.7% 51.7% 51.7%
Maximum Green (s) 6.0 22.2 22.2 26.0 42.2 54.1 54.1 54.1 54.1 54.1 54.1
Yellow Time (s) 3.0 4.9 4.9 3.0 4.9 6.0 6.0 6.0 6.0 6.0 6.0
All-Red Time (s) 0.0 1.9 1.9 0.0 1.9 1.9 1.9 1.9 1.9 1.9 1.9
Lost Time Adjust (s) -1.0 0.0 0.0 -3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 2.0 6.8 6.8 0.0 6.8 7.9 7.9 7.9 7.9 7.9 7.9
Lead/Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max None C-Max None None None None None None
Walk Time (s) 14.0 14.0 14.0 18.0 18.0 18.0 18.0 18.0 18.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 34.0 22.2 22.2 58.0 42.2 54.1 54.1 54.1 54.1 54.1 54.1
Actuated g/C Ratio 0.28 0.18 0.18 0.48 0.35 0.45 0.45 0.45 0.45 0.45 0.45
v/c Ratio 0.74 0.78 0.32 1.08 1.06 0.47 0.84 0.33 0.45 1.04 0.13
Control Delay 49.4 55.6 13.8 87.1 81.6 56.0 40.3 13.3 35.8 73.0 5.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 49.4 55.6 13.8 87.1 81.6 56.0 40.3 13.3 35.8 73.0 5.2
LOS D E B F F E D B D E A
Approach Delay 48.1 83.4 33.8 64.6
Approach LOS D F C E

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 79.2 (66%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 130
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.08
Intersection Signal Delay: 63.6 Intersection LOS: E
Intersection Capacity Utilization 110.2% ICU Level of Service H
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     137: RR 23 (LAKE RIDGE RD) & HWY 2 (KINGSTON RD)/HWY 2 (DUNDAS ST)
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 126 508 116 664 1297 26 685 245 61 907 98
v/c Ratio 0.74 0.78 0.32 1.08 1.06 0.47 0.84 0.33 0.45 1.04 0.13
Control Delay 49.4 55.6 13.8 87.1 81.6 56.0 40.3 13.3 35.8 73.0 5.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 49.4 55.6 13.8 87.1 81.6 56.0 40.3 13.3 35.8 73.0 5.2
Queue Length 50th (m) 16.6 57.4 3.3 ~138.4 ~176.2 4.2 139.5 20.0 9.7 ~229.7 1.2
Queue Length 95th (m) #40.2 75.7 19.2 #209.2 #218.7 #18.3 #206.6 38.5 24.5 #304.7 10.5
Internal Link Dist (m) 658.5 256.7 2000.7 1993.9
Turn Bay Length (m) 105.0 55.0 160.0 107.0 32.0 115.0 103.0
Base Capacity (vph) 170 655 360 612 1221 55 814 742 136 876 748
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.74 0.78 0.32 1.08 1.06 0.47 0.84 0.33 0.45 1.04 0.13

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 116 467 107 611 1064 129 24 630 225 56 834 90
Future Volume (vph) 116 467 107 611 1064 129 24 630 225 56 834 90
Ideal Flow (vphpl) 1900 1900 1900 2050 1900 1900 1900 1900 1900 1900 2005 1900
Total Lost time (s) 2.0 6.8 6.8 0.0 6.8 7.9 7.9 7.9 7.9 7.9 7.9
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 1.00 1.00 0.98 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1716 3545 1515 1925 3451 1580 1807 1522 1785 1944 1551
Flt Permitted 0.17 1.00 1.00 0.30 1.00 0.07 1.00 1.00 0.16 1.00 1.00
Satd. Flow (perm) 311 3545 1515 611 3451 123 1807 1522 302 1944 1551
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 126 508 116 664 1157 140 26 685 245 61 907 98
RTOR Reduction (vph) 0 0 81 0 8 0 0 0 56 0 0 49
Lane Group Flow (vph) 126 508 35 664 1289 0 26 685 189 61 907 49
Confl. Peds. (#/hr) 1 1 4 4
Heavy Vehicles (%) 4% 6% 3% 0% 2% 0% 13% 4% 3% 0% 2% 3%
Turn Type pm+pt NA Perm pm+pt NA Perm NA Perm Perm NA Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 2 6 8 8 4 4
Actuated Green, G (s) 28.2 22.2 22.2 51.2 42.2 54.1 54.1 54.1 54.1 54.1 54.1
Effective Green, g (s) 30.2 22.2 22.2 54.2 42.2 54.1 54.1 54.1 54.1 54.1 54.1
Actuated g/C Ratio 0.25 0.18 0.18 0.45 0.35 0.45 0.45 0.45 0.45 0.45 0.45
Clearance Time (s) 3.0 6.8 6.8 3.0 6.8 7.9 7.9 7.9 7.9 7.9 7.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 160 655 280 593 1213 55 814 686 136 876 699
v/s Ratio Prot 0.05 0.14 c0.27 c0.37 0.38 c0.47
v/s Ratio Perm 0.15 0.02 0.24 0.21 0.12 0.20 0.03
v/c Ratio 0.79 0.78 0.13 1.12 1.06 0.47 0.84 0.28 0.45 1.04 0.07
Uniform Delay, d1 38.2 46.5 40.8 27.1 38.9 23.0 29.2 20.7 22.7 33.0 18.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 22.1 8.7 0.9 74.4 44.3 6.3 7.9 0.2 2.3 39.9 0.0
Delay (s) 60.2 55.3 41.7 101.6 83.2 29.3 37.0 20.9 25.0 72.9 18.7
Level of Service E E D F F C D C C E B
Approach Delay (s) 54.0 89.4 32.7 65.1
Approach LOS D F C E

Intersection Summary
HCM 2000 Control Delay 66.9 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.08
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.7
Intersection Capacity Utilization 110.2% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 90 454 156 448 767 67 134 462 178 196 1013 267
Future Volume (vph) 90 454 156 448 767 67 134 462 178 196 1013 267
Ideal Flow (vphpl) 1900 1900 1900 2050 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 165.0 140.0 135.0 155.0 105.0 75.0 60.0 60.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Ped Bike Factor 0.99 0.96 0.99 0.96 1.00 0.96 0.99 0.97
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1738 3625 1570 1969 3476 1555 1772 3579 1585 1807 3579 1570
Flt Permitted 0.295 0.355 0.120 0.390
Satd. Flow (perm) 535 3625 1509 727 3476 1491 223 3579 1518 731 3579 1520
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 143 107 193 175
Link Speed (k/h) 60 60 50 50
Link Distance (m) 202.3 200.2 295.0 343.7
Travel Time (s) 12.1 12.0 21.2 24.7
Confl. Peds. (#/hr) 23 21 21 23 22 33 33 22
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 5% 6% 4% 0% 5% 5% 3% 2% 3% 1% 2% 4%
Adj. Flow (vph) 98 493 170 487 834 73 146 502 193 213 1101 290
Shared Lane Traffic (%)
Lane Group Flow (vph) 98 493 170 487 834 73 146 502 193 213 1101 290
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes
Headway Factor 0.99 0.99 0.99 0.89 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Minimum Split (s) 8.0 29.1 29.1 8.0 29.1 29.1 8.0 38.8 38.8 8.0 38.8 38.8
Total Split (s) 8.0 32.0 32.0 19.0 43.0 43.0 8.0 40.0 40.0 9.0 41.0 41.0
Total Split (%) 8.0% 32.0% 32.0% 19.0% 43.0% 43.0% 8.0% 40.0% 40.0% 9.0% 41.0% 41.0%
Maximum Green (s) 5.0 25.9 25.9 16.0 36.9 36.9 5.0 33.2 33.2 6.0 34.2 34.2
Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.3 4.3 3.0 4.3 4.3
All-Red Time (s) 0.0 1.9 1.9 0.0 1.9 1.9 0.0 2.5 2.5 0.0 2.5 2.5
Lost Time Adjust (s) 0.0 0.0 0.0 -1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.1 6.1 2.0 6.1 6.1 3.0 6.8 6.8 3.0 6.8 6.8
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 16.0 16.0 16.0 16.0 25.0 25.0 25.0 25.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 34.0 25.9 25.9 49.0 36.9 36.9 42.0 33.2 33.2 44.0 34.2 34.2
Actuated g/C Ratio 0.34 0.26 0.26 0.49 0.37 0.37 0.42 0.33 0.33 0.44 0.34 0.34
v/c Ratio 0.40 0.53 0.34 0.86 0.65 0.12 0.85 0.42 0.31 0.55 0.90 0.46
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Control Delay 25.5 42.2 18.1 42.6 39.2 6.3 60.7 27.3 5.0 23.7 42.6 12.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 25.5 42.2 18.1 42.6 39.2 6.3 60.7 27.3 5.0 23.7 42.6 12.6
LOS C D B D D A E C A C D B
Approach Delay 34.6 38.7 28.0 34.7
Approach LOS C D C C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 85
Control Type: Pretimed
Maximum v/c Ratio: 0.90
Intersection Signal Delay: 34.6 Intersection LOS: C
Intersection Capacity Utilization 97.1% ICU Level of Service F
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     205: HARWOOD AV & HIGHWAY 2
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 98 493 170 487 834 73 146 502 193 213 1101 290
v/c Ratio 0.40 0.53 0.34 0.86 0.65 0.12 0.85 0.42 0.31 0.55 0.90 0.46
Control Delay 25.5 42.2 18.1 42.6 39.2 6.3 60.7 27.3 5.0 23.7 42.6 12.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 25.5 42.2 18.1 42.6 39.2 6.3 60.7 27.3 5.0 23.7 42.6 12.6
Queue Length 50th (m) 9.5 41.1 5.8 60.7 83.8 2.1 16.1 39.4 0.0 24.5 105.7 15.7
Queue Length 95th (m) 24.5 65.9 30.4 #91.1 92.3 6.0 #45.4 53.7 14.3 39.6 #143.6 38.0
Internal Link Dist (m) 178.3 176.2 271.0 319.7
Turn Bay Length (m) 165.0 140.0 135.0 155.0 105.0 75.0 60.0 60.0
Base Capacity (vph) 242 938 496 567 1282 617 171 1188 632 386 1224 634
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.40 0.53 0.34 0.86 0.65 0.12 0.85 0.42 0.31 0.55 0.90 0.46

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 90 454 156 448 767 67 134 462 178 196 1013 267
Future Volume (vph) 90 454 156 448 767 67 134 462 178 196 1013 267
Ideal Flow (vphpl) 1900 1900 1900 2050 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 6.1 6.1 2.0 6.1 6.1 3.0 6.8 6.8 3.0 6.8 6.8
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 0.96 1.00 1.00 0.96 1.00 1.00 0.96 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1734 3625 1509 1962 3476 1491 1772 3579 1518 1798 3579 1520
Flt Permitted 0.30 1.00 1.00 0.36 1.00 1.00 0.12 1.00 1.00 0.39 1.00 1.00
Satd. Flow (perm) 539 3625 1509 734 3476 1491 225 3579 1518 738 3579 1520
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 98 493 170 487 834 73 146 502 193 213 1101 290
RTOR Reduction (vph) 0 0 106 0 0 46 0 0 129 0 0 115
Lane Group Flow (vph) 98 493 64 487 834 27 146 502 64 213 1101 175
Confl. Peds. (#/hr) 23 21 21 23 22 33 33 22
Heavy Vehicles (%) 5% 6% 4% 0% 5% 5% 3% 2% 3% 1% 2% 4%
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Actuated Green, G (s) 30.9 25.9 25.9 44.9 36.9 36.9 38.2 33.2 33.2 40.2 34.2 34.2
Effective Green, g (s) 30.9 25.9 25.9 45.9 36.9 36.9 38.2 33.2 33.2 40.2 34.2 34.2
Actuated g/C Ratio 0.31 0.26 0.26 0.46 0.37 0.37 0.38 0.33 0.33 0.40 0.34 0.34
Clearance Time (s) 3.0 6.1 6.1 3.0 6.1 6.1 3.0 6.8 6.8 3.0 6.8 6.8
Lane Grp Cap (vph) 226 938 390 545 1282 550 163 1188 503 360 1224 519
v/s Ratio Prot 0.02 0.14 c0.15 c0.24 c0.04 0.14 c0.04 c0.31
v/s Ratio Perm 0.11 0.04 0.26 0.02 0.30 0.04 0.20 0.12
v/c Ratio 0.43 0.53 0.16 0.89 0.65 0.05 0.90 0.42 0.13 0.59 0.90 0.34
Uniform Delay, d1 25.4 31.8 28.7 20.5 26.2 20.3 26.0 26.0 23.3 21.8 31.3 24.5
Progression Factor 1.25 1.25 2.11 1.51 1.39 3.31 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.8 2.1 0.9 18.2 2.3 0.2 47.3 1.1 0.5 7.0 10.7 1.8
Delay (s) 37.6 41.8 61.3 49.2 38.7 67.2 73.3 27.1 23.8 28.8 41.9 26.2
Level of Service D D E D D E E C C C D C
Approach Delay (s) 45.6 43.9 34.3 37.3
Approach LOS D D C D

Intersection Summary
HCM 2000 Control Delay 40.1 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.9
Intersection Capacity Utilization 97.1% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 58 694 88 132 1296 25 96 16 26 51 28 72
Future Volume (vph) 58 694 88 132 1296 25 96 16 26 51 28 72
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 136.0 30.0 70.0 30.0 30.0 0.0 100.0 0.0
Storage Lanes 1 1 1 1 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.97 1.00 0.98 1.00 0.99 1.00 0.99
Frt 0.850 0.850 0.907 0.892
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1789 3444 1617 1789 3544 1570 1807 1636 0 1738 1661 0
Flt Permitted 0.133 0.366 0.687 0.728
Satd. Flow (perm) 250 3444 1564 686 3544 1535 1306 1636 0 1330 1661 0
Right Turn on Red No No Yes Yes
Satd. Flow (RTOR) 28 78
Link Speed (k/h) 60 60 50 50
Link Distance (m) 88.9 77.5 172.1 141.6
Travel Time (s) 5.3 4.7 12.4 10.2
Confl. Peds. (#/hr) 1 6 6 1 1 2 2 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 2% 6% 1% 2% 3% 4% 1% 0% 9% 5% 8% 0%
Adj. Flow (vph) 63 754 96 143 1409 27 104 17 28 55 30 78
Shared Lane Traffic (%)
Lane Group Flow (vph) 63 754 96 143 1409 27 104 45 0 55 108 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 1 0 0 1 1 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 24.0 0.0 0.0 15.0 15.0 15.0 15.0
Trailing Detector (m) 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 9.0 1.8 1.8 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 5 2 6 8 4
Permitted Phases 2 2 6 6 8 4
Detector Phase 5 2 2 6 6 6 8 8 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 8.0 29.6 29.6 29.6 29.6 29.6 39.0 39.0 39.0 39.0
Total Split (s) 8.0 61.0 61.0 53.0 53.0 53.0 39.0 39.0 39.0 39.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 8.0% 61.0% 61.0% 53.0% 53.0% 53.0% 39.0% 39.0% 39.0% 39.0%
Maximum Green (s) 5.0 54.4 54.4 46.4 46.4 46.4 32.1 32.1 32.1 32.1
Yellow Time (s) 3.0 4.4 4.4 4.4 4.4 4.4 3.6 3.6 3.6 3.6
All-Red Time (s) 0.0 2.2 2.2 2.2 2.2 2.2 3.3 3.3 3.3 3.3
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.6 6.6 6.6 6.6 6.6 6.9 6.9 6.9 6.9
Lead/Lag Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max C-Max C-Max C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 16.0 16.0 16.0 16.0 16.0 25.0 25.0 25.0 25.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 76.6 73.0 73.0 66.0 66.0 66.0 13.5 13.5 13.5 13.5
Actuated g/C Ratio 0.77 0.73 0.73 0.66 0.66 0.66 0.14 0.14 0.14 0.14
v/c Ratio 0.23 0.30 0.08 0.32 0.60 0.03 0.59 0.18 0.31 0.37
Control Delay 5.0 5.1 3.3 10.1 10.3 9.0 53.6 20.5 41.9 17.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 5.0 5.1 3.3 10.1 10.3 9.0 53.6 20.5 41.9 17.2
LOS A A A B B A D C D B
Approach Delay 4.9 10.3 43.6 25.5
Approach LOS A B D C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 68 (68%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.60
Intersection Signal Delay: 11.2 Intersection LOS: B
Intersection Capacity Utilization 67.5% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     207: PLAZA ENTRANCE/COSTCO ENTRANCE & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 63 754 96 143 1409 27 104 45 55 108
v/c Ratio 0.23 0.30 0.08 0.32 0.60 0.03 0.59 0.18 0.31 0.37
Control Delay 5.0 5.1 3.3 10.1 10.3 9.0 53.6 20.5 41.9 17.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 5.0 5.1 3.3 10.1 10.3 9.0 53.6 20.5 41.9 17.2
Queue Length 50th (m) 1.2 43.8 2.3 7.1 44.5 1.2 19.3 2.9 9.8 5.2
Queue Length 95th (m) 7.9 60.8 13.0 m15.8 75.7 m3.1 34.0 11.9 19.9 19.0
Internal Link Dist (m) 64.9 53.5 148.1 117.6
Turn Bay Length (m) 136.0 30.0 70.0 30.0 30.0 100.0
Base Capacity (vph) 277 2515 1142 452 2340 1013 419 544 426 586
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.23 0.30 0.08 0.32 0.60 0.03 0.25 0.08 0.13 0.18

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 58 694 88 132 1296 25 96 16 26 51 28 72
Future Volume (vph) 58 694 88 132 1296 25 96 16 26 51 28 72
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 6.6 6.6 6.6 6.6 6.6 6.9 6.9 6.9 6.9
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 0.98 1.00 0.99 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.91 1.00 0.89
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1789 3444 1564 1781 3544 1535 1806 1635 1735 1660
Flt Permitted 0.13 1.00 1.00 0.37 1.00 1.00 0.69 1.00 0.73 1.00
Satd. Flow (perm) 250 3444 1564 685 3544 1535 1306 1635 1329 1660
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 63 754 96 143 1409 27 104 17 28 55 30 78
RTOR Reduction (vph) 0 0 0 0 0 0 0 24 0 0 67 0
Lane Group Flow (vph) 63 754 96 143 1409 27 104 21 0 55 41 0
Confl. Peds. (#/hr) 1 6 6 1 1 2 2 1
Heavy Vehicles (%) 2% 6% 1% 2% 3% 4% 1% 0% 9% 5% 8% 0%
Turn Type pm+pt NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 5 2 6 8 4
Permitted Phases 2 2 6 6 8 4
Actuated Green, G (s) 73.0 73.0 73.0 65.4 65.4 65.4 13.5 13.5 13.5 13.5
Effective Green, g (s) 73.0 73.0 73.0 65.4 65.4 65.4 13.5 13.5 13.5 13.5
Actuated g/C Ratio 0.73 0.73 0.73 0.65 0.65 0.65 0.14 0.14 0.14 0.14
Clearance Time (s) 3.0 6.6 6.6 6.6 6.6 6.6 6.9 6.9 6.9 6.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 253 2514 1141 447 2317 1003 176 220 179 224
v/s Ratio Prot 0.01 c0.22 c0.40 0.01 0.02
v/s Ratio Perm 0.17 0.06 0.21 0.02 c0.08 0.04
v/c Ratio 0.25 0.30 0.08 0.32 0.61 0.03 0.59 0.09 0.31 0.18
Uniform Delay, d1 6.4 4.7 3.9 7.6 9.9 6.1 40.7 37.9 39.0 38.3
Progression Factor 0.88 0.94 0.68 0.91 0.86 1.12 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 0.3 0.1 1.3 0.8 0.0 5.2 0.2 1.0 0.4
Delay (s) 6.1 4.7 2.8 8.2 9.4 6.8 45.9 38.1 40.0 38.7
Level of Service A A A A A A D D D D
Approach Delay (s) 4.6 9.2 43.5 39.2
Approach LOS A A D D

Intersection Summary
HCM 2000 Control Delay 11.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.5
Intersection Capacity Utilization 67.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 114 532 37 24 1206 99 26 6 1 72 8 176
Future Volume (vph) 114 532 37 24 1206 99 26 6 1 72 8 176
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 70.0 55.0 70.0 55.0 15.0 0.0 45.0 0.0
Storage Lanes 1 1 1 1 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor *1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.98 1.00 0.97 1.00 1.00 0.99 0.99
Frt 0.850 0.850 0.981 0.857
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1722 3510 1585 1825 3579 1617 1755 1880 0 1772 1563 0
Flt Permitted 0.157 0.434 0.378 0.752
Satd. Flow (perm) 285 3510 1551 833 3579 1562 697 1880 0 1391 1563 0
Right Turn on Red No No Yes Yes
Satd. Flow (RTOR) 1 191
Link Speed (k/h) 60 70 48 48
Link Distance (m) 96.0 102.3 170.5 140.1
Travel Time (s) 5.8 5.3 12.8 10.5
Confl. Peds. (#/hr) 7 1 1 7 3 8 8 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 6% 4% 3% 0% 2% 1% 4% 0% 0% 3% 0% 4%
Adj. Flow (vph) 124 578 40 26 1311 108 28 7 1 78 9 191
Shared Lane Traffic (%)
Lane Group Flow (vph) 124 578 40 26 1311 108 28 8 0 78 200 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 2 1 0 0 1 1 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 15.2 23.0 0.0 0.0 9.0 9.0 9.0 15.0
Trailing Detector (m) 15.0 0.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 9.0 1.8 1.8 9.0 9.0 9.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 13.4
Detector 2 Size(m) 1.8
Detector 2 Type Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0
Turn Type pm+pt NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 5 2 6 8 4
Permitted Phases 2 2 6 6 8 4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector Phase 5 2 2 6 6 6 8 8 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 8.0 31.6 31.6 31.6 31.6 31.6 35.5 35.5 35.5 35.5
Total Split (s) 24.0 64.5 64.5 40.5 40.5 40.5 35.5 35.5 35.5 35.5
Total Split (%) 24.0% 64.5% 64.5% 40.5% 40.5% 40.5% 35.5% 35.5% 35.5% 35.5%
Maximum Green (s) 21.0 57.9 57.9 33.9 33.9 33.9 29.0 29.0 29.0 29.0
Yellow Time (s) 3.0 4.3 4.3 4.3 4.3 4.3 3.3 3.3 3.3 3.3
All-Red Time (s) 0.0 2.3 2.3 2.3 2.3 2.3 3.2 3.2 3.2 3.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.6 6.6 6.6 6.6 6.6 6.5 6.5 6.5 6.5
Lead/Lag Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max C-Max C-Max C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 18.0 18.0 18.0 18.0 18.0 22.0 22.0 22.0 22.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 79.1 75.5 75.5 66.1 66.1 66.1 11.4 11.4 11.4 11.4
Actuated g/C Ratio 0.79 0.76 0.76 0.66 0.66 0.66 0.11 0.11 0.11 0.11
v/c Ratio 0.39 0.22 0.03 0.05 0.55 0.10 0.35 0.04 0.49 0.58
Control Delay 11.3 10.3 7.5 7.6 10.8 7.4 52.3 35.4 51.6 13.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 11.3 10.3 7.5 7.6 10.8 7.4 52.3 35.4 51.6 13.9
LOS B B A A B A D D D B
Approach Delay 10.3 10.5 48.6 24.5
Approach LOS B B D C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 56 (56%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.58
Intersection Signal Delay: 12.6 Intersection LOS: B
Intersection Capacity Utilization 76.1% ICU Level of Service D
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     209: PLAZA ENTRANCE/FIRST PROFESSIONAL & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 124 578 40 26 1311 108 28 8 78 200
v/c Ratio 0.39 0.22 0.03 0.05 0.55 0.10 0.35 0.04 0.49 0.58
Control Delay 11.3 10.3 7.5 7.6 10.8 7.4 52.3 35.4 51.6 13.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 11.3 10.3 7.5 7.6 10.8 7.4 52.3 35.4 51.6 13.9
Queue Length 50th (m) 14.0 36.3 4.6 1.6 62.5 6.7 5.1 1.2 14.5 1.6
Queue Length 95th (m) 27.0 57.5 m10.1 5.4 99.4 15.8 13.3 5.2 27.6 20.7
Internal Link Dist (m) 72.0 78.3 146.5 116.1
Turn Bay Length (m) 70.0 55.0 70.0 55.0 15.0 45.0
Base Capacity (vph) 527 2651 1171 550 2365 1032 202 545 403 588
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.24 0.22 0.03 0.05 0.55 0.10 0.14 0.01 0.19 0.34

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 114 532 37 24 1206 99 26 6 1 72 8 176
Future Volume (vph) 114 532 37 24 1206 99 26 6 1 72 8 176
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 6.6 6.6 6.6 6.6 6.6 6.5 6.5 6.5 6.5
Lane Util. Factor *1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.97 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.98 1.00 0.86
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1721 3510 1551 1823 3579 1562 1751 1880 1757 1563
Flt Permitted 0.16 1.00 1.00 0.43 1.00 1.00 0.38 1.00 0.75 1.00
Satd. Flow (perm) 284 3510 1551 834 3579 1562 698 1880 1392 1563
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 124 578 40 26 1311 108 28 7 1 78 9 191
RTOR Reduction (vph) 0 0 0 0 0 0 0 1 0 0 169 0
Lane Group Flow (vph) 124 578 40 26 1311 108 28 7 0 78 31 0
Confl. Peds. (#/hr) 7 1 1 7 3 8 8 3
Heavy Vehicles (%) 6% 4% 3% 0% 2% 1% 4% 0% 0% 3% 0% 4%
Turn Type pm+pt NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 5 2 6 8 4
Permitted Phases 2 2 6 6 8 4
Actuated Green, G (s) 75.5 75.5 75.5 66.1 66.1 66.1 11.4 11.4 11.4 11.4
Effective Green, g (s) 75.5 75.5 75.5 66.1 66.1 66.1 11.4 11.4 11.4 11.4
Actuated g/C Ratio 0.76 0.76 0.76 0.66 0.66 0.66 0.11 0.11 0.11 0.11
Clearance Time (s) 3.0 6.6 6.6 6.6 6.6 6.6 6.5 6.5 6.5 6.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 306 2650 1171 551 2365 1032 79 214 158 178
v/s Ratio Prot c0.03 0.16 c0.37 0.00 0.02
v/s Ratio Perm 0.28 0.03 0.03 0.07 0.04 c0.06
v/c Ratio 0.41 0.22 0.03 0.05 0.55 0.10 0.35 0.03 0.49 0.17
Uniform Delay, d1 5.5 3.6 3.1 5.9 9.1 6.2 40.9 39.4 41.6 40.0
Progression Factor 2.88 2.61 2.01 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.8 0.2 0.1 0.2 0.9 0.2 2.7 0.1 2.4 0.5
Delay (s) 16.7 9.6 6.2 6.1 10.0 6.4 43.6 39.5 44.0 40.5
Level of Service B A A A B A D D D D
Approach Delay (s) 10.6 9.7 42.7 41.5
Approach LOS B A D D

Intersection Summary
HCM 2000 Control Delay 14.0 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.1
Intersection Capacity Utilization 76.1% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 125 552 216 345 854 110 116 544 104 102 1463 185
Future Volume (vph) 125 552 216 345 854 110 116 544 104 102 1463 185
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 150.0 85.0 103.0 89.0 150.0 131.0 95.0 83.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.91 1.00 1.00 0.91 1.00
Ped Bike Factor 1.00 0.96 0.99 0.97 1.00 0.96 0.99 0.97
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1722 3476 1570 1789 3544 1585 1690 5043 1601 1789 5193 1601
Flt Permitted 0.196 0.302 0.110 0.379
Satd. Flow (perm) 354 3476 1511 563 3544 1543 195 5043 1542 706 5193 1557
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 154 120 128 198
Link Speed (k/h) 60 60 60 60
Link Distance (m) 314.8 255.3 409.2 152.3
Travel Time (s) 18.9 15.3 24.6 9.1
Confl. Peds. (#/hr) 15 26 26 15 15 24 24 15
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 6% 5% 4% 2% 3% 3% 8% 4% 2% 2% 1% 2%
Adj. Flow (vph) 136 600 235 375 928 120 126 591 113 111 1590 201
Shared Lane Traffic (%)
Lane Group Flow (vph) 136 600 235 375 928 120 126 591 113 111 1590 201
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Minimum Split (s) 8.0 41.0 41.0 8.0 41.0 41.0 8.0 38.0 38.0 8.0 38.0 38.0
Total Split (s) 10.0 42.0 42.0 16.0 48.0 48.0 9.0 43.0 43.0 9.0 43.0 43.0
Total Split (%) 9.1% 38.2% 38.2% 14.5% 43.6% 43.6% 8.2% 39.1% 39.1% 8.2% 39.1% 39.1%
Maximum Green (s) 7.0 35.1 35.1 13.0 41.1 41.1 6.0 36.3 36.3 6.0 36.3 36.3
Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.2 4.2
All-Red Time (s) 0.0 2.7 2.7 0.0 2.7 2.7 0.0 2.5 2.5 0.0 2.5 2.5
Lost Time Adjust (s) 0.0 0.0 0.0 -1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.9 6.9 2.0 6.9 6.9 3.0 6.7 6.7 3.0 6.7 6.7
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 26.0 26.0 26.0 26.0 24.0 24.0 24.0 24.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 46.0 35.1 35.1 56.0 41.1 41.1 46.0 36.3 36.3 46.0 36.3 36.3
Actuated g/C Ratio 0.42 0.32 0.32 0.51 0.37 0.37 0.42 0.33 0.33 0.42 0.33 0.33
v/c Ratio 0.58 0.54 0.40 0.85 0.70 0.18 0.77 0.36 0.19 0.31 0.93 0.31
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Control Delay 26.3 26.3 6.8 29.9 24.5 2.5 51.3 28.7 4.3 20.8 46.3 5.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 26.3 26.3 6.8 29.9 24.5 2.5 51.3 28.7 4.3 20.8 46.3 5.3
LOS C C A C C A D C A C D A
Approach Delay 21.6 24.1 28.8 40.5
Approach LOS C C C D

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 1.1 (1%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 95
Control Type: Pretimed
Maximum v/c Ratio: 0.93
Intersection Signal Delay: 30.4 Intersection LOS: C
Intersection Capacity Utilization 99.3% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     280: RR 31 (WESTNEY RD) & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 136 600 235 375 928 120 126 591 113 111 1590 201
v/c Ratio 0.58 0.54 0.40 0.85 0.70 0.18 0.77 0.36 0.19 0.31 0.93 0.31
Control Delay 26.3 26.3 6.8 29.9 24.5 2.5 51.3 28.7 4.3 20.8 46.3 5.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 26.3 26.3 6.8 29.9 24.5 2.5 51.3 28.7 4.3 20.8 46.3 5.3
Queue Length 50th (m) 8.3 58.4 15.2 38.2 95.3 3.1 15.8 35.0 0.0 13.8 120.0 0.4
Queue Length 95th (m) 21.1 60.6 10.6 #58.9 92.6 3.3 #41.0 45.2 9.6 24.6 #149.5 15.8
Internal Link Dist (m) 290.8 231.3 385.2 128.3
Turn Bay Length (m) 150.0 85.0 103.0 89.0 150.0 131.0 95.0 83.0
Base Capacity (vph) 235 1109 587 442 1324 651 163 1664 594 354 1713 646
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.58 0.54 0.40 0.85 0.70 0.18 0.77 0.36 0.19 0.31 0.93 0.31

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 125 552 216 345 854 110 116 544 104 102 1463 185
Future Volume (vph) 125 552 216 345 854 110 116 544 104 102 1463 185
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 6.9 6.9 2.0 6.9 6.9 3.0 6.7 6.7 3.0 6.7 6.7
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.91 1.00 1.00 0.91 1.00
Frpb, ped/bikes 1.00 1.00 0.96 1.00 1.00 0.97 1.00 1.00 0.96 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1721 3476 1511 1785 3544 1543 1690 5043 1542 1783 5193 1557
Flt Permitted 0.20 1.00 1.00 0.30 1.00 1.00 0.11 1.00 1.00 0.38 1.00 1.00
Satd. Flow (perm) 355 3476 1511 567 3544 1543 196 5043 1542 712 5193 1557
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 136 600 235 375 928 120 126 591 113 111 1590 201
RTOR Reduction (vph) 0 0 105 0 0 75 0 0 76 0 0 133
Lane Group Flow (vph) 136 600 130 375 928 45 126 591 37 111 1590 68
Confl. Peds. (#/hr) 15 26 26 15 15 24 24 15
Heavy Vehicles (%) 6% 5% 4% 2% 3% 3% 8% 4% 2% 2% 1% 2%
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Actuated Green, G (s) 42.1 35.1 35.1 51.1 41.1 41.1 42.3 36.3 36.3 42.3 36.3 36.3
Effective Green, g (s) 42.1 35.1 35.1 52.1 41.1 41.1 42.3 36.3 36.3 42.3 36.3 36.3
Actuated g/C Ratio 0.38 0.32 0.32 0.47 0.37 0.37 0.38 0.33 0.33 0.38 0.33 0.33
Clearance Time (s) 3.0 6.9 6.9 3.0 6.9 6.9 3.0 6.7 6.7 3.0 6.7 6.7
Lane Grp Cap (vph) 222 1109 482 423 1324 576 156 1664 508 332 1713 513
v/s Ratio Prot 0.04 0.17 c0.11 c0.26 c0.04 0.12 0.02 c0.31
v/s Ratio Perm 0.19 0.09 0.31 0.03 0.27 0.02 0.11 0.04
v/c Ratio 0.61 0.54 0.27 0.89 0.70 0.08 0.81 0.36 0.07 0.33 0.93 0.13
Uniform Delay, d1 23.7 30.8 27.9 21.4 29.2 22.2 26.8 28.0 25.3 22.3 35.6 25.8
Progression Factor 1.05 0.79 0.48 0.67 0.73 0.46 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.6 1.7 1.2 20.8 2.7 0.2 34.6 0.6 0.3 2.7 10.3 0.5
Delay (s) 35.5 26.0 14.5 35.1 24.2 10.5 61.4 28.6 25.6 25.0 45.9 26.4
Level of Service D C B D C B E C C C D C
Approach Delay (s) 24.6 25.9 33.1 42.6
Approach LOS C C C D

Intersection Summary
HCM 2000 Control Delay 33.0 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 19.6
Intersection Capacity Utilization 99.3% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 64 751 1298 60 123 118
Future Volume (vph) 64 751 1298 60 123 118
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 55.0 158.0 25.0 0.0
Storage Lanes 1 1 1 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Ped Bike Factor 0.97
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1825 3476 3544 1633 1789 1633
Flt Permitted 0.162 0.950
Satd. Flow (perm) 311 3476 3544 1588 1789 1633
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 65 44
Link Speed (k/h) 60 60 50
Link Distance (m) 255.3 279.4 117.5
Travel Time (s) 15.3 16.8 8.5
Confl. Peds. (#/hr) 3 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 5% 3% 0% 2% 0%
Adj. Flow (vph) 70 816 1411 65 134 128
Shared Lane Traffic (%)
Lane Group Flow (vph) 70 816 1411 65 134 128
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14
Number of Detectors 1 0 0 0 1 1
Detector Template 
Leading Detector (m) 14.0 0.0 0.0 0.0 15.0 15.0
Trailing Detector (m) 5.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 5.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 1.8 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA NA Perm Prot Perm
Protected Phases 2 6 4
Permitted Phases 2 6 4
Detector Phase 2 2 6 6 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 20.0 8.0 8.0
Minimum Split (s) 28.5 28.5 28.5 28.5 38.3 38.3
Total Split (s) 71.6 71.6 71.6 71.6 38.4 38.4
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Lane Group EBL EBT WBT WBR SBL SBR
Total Split (%) 65.1% 65.1% 65.1% 65.1% 34.9% 34.9%
Maximum Green (s) 65.1 65.1 65.1 65.1 32.1 32.1
Yellow Time (s) 4.3 4.3 4.3 4.3 3.3 3.3
All-Red Time (s) 2.2 2.2 2.2 2.2 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.5 6.5 6.5 6.5 6.3 6.3
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 15.0 15.0 15.0 15.0 25.0 25.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 83.6 83.6 83.6 83.6 13.6 13.6
Actuated g/C Ratio 0.76 0.76 0.76 0.76 0.12 0.12
v/c Ratio 0.30 0.31 0.52 0.05 0.61 0.53
Control Delay 8.9 3.2 4.0 0.4 56.8 36.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 8.9 3.2 4.0 0.4 56.8 36.8
LOS A A A A E D
Approach Delay 3.6 3.8 47.0
Approach LOS A A D

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 88 (80%), Referenced to phase 2:EBTL and 6:WBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.61
Intersection Signal Delay: 8.1 Intersection LOS: A
Intersection Capacity Utilization 70.7% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     282: HWY 2 (KINGSTON RD) & WESTNEY PLAZA
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Group Flow (vph) 70 816 1411 65 134 128
v/c Ratio 0.30 0.31 0.52 0.05 0.61 0.53
Control Delay 8.9 3.2 4.0 0.4 56.8 36.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 8.9 3.2 4.0 0.4 56.8 36.8
Queue Length 50th (m) 2.7 16.8 33.8 0.0 27.7 16.9
Queue Length 95th (m) m10.0 24.9 37.2 m0.7 44.9 33.9
Internal Link Dist (m) 231.3 255.4 93.5
Turn Bay Length (m) 55.0 158.0 25.0
Base Capacity (vph) 236 2642 2693 1222 522 507
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.30 0.31 0.52 0.05 0.26 0.25

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 64 751 1298 60 123 118
Future Volume (vph) 64 751 1298 60 123 118
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.5 6.5 6.5 6.5 6.3 6.3
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.97 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1824 3476 3544 1588 1789 1633
Flt Permitted 0.16 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 312 3476 3544 1588 1789 1633
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 70 816 1411 65 134 128
RTOR Reduction (vph) 0 0 0 16 0 39
Lane Group Flow (vph) 70 816 1411 49 134 89
Confl. Peds. (#/hr) 3 3
Heavy Vehicles (%) 0% 5% 3% 0% 2% 0%
Turn Type Perm NA NA Perm Prot Perm
Protected Phases 2 6 4
Permitted Phases 2 6 4
Actuated Green, G (s) 83.6 83.6 83.6 83.6 13.6 13.6
Effective Green, g (s) 83.6 83.6 83.6 83.6 13.6 13.6
Actuated g/C Ratio 0.76 0.76 0.76 0.76 0.12 0.12
Clearance Time (s) 6.5 6.5 6.5 6.5 6.3 6.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 237 2641 2693 1206 221 201
v/s Ratio Prot 0.23 c0.40 c0.07
v/s Ratio Perm 0.22 0.03 0.05
v/c Ratio 0.30 0.31 0.52 0.04 0.61 0.44
Uniform Delay, d1 4.1 4.1 5.3 3.3 45.7 44.7
Progression Factor 1.07 0.64 0.58 0.31 1.00 1.00
Incremental Delay, d2 2.9 0.3 0.6 0.1 4.6 1.6
Delay (s) 7.3 2.9 3.7 1.1 50.3 46.3
Level of Service A A A A D D
Approach Delay (s) 3.3 3.6 48.3
Approach LOS A A D

Intersection Summary
HCM 2000 Control Delay 7.9 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 12.8
Intersection Capacity Utilization 70.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 59 709 48 124 1174 12 98 40 114 17 108 217
Future Volume (vph) 59 709 48 124 1174 12 98 40 114 17 108 217
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 71.0 75.0 50.0 95.0 27.0 0.0 25.0 0.0
Storage Lanes 1 1 1 1 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.97 1.00 0.94 1.00 0.98 0.99 0.99
Frt 0.850 0.850 0.889 0.900
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1789 3444 1498 1722 3476 1541 1772 1556 0 1825 1681 0
Flt Permitted 0.167 0.336 0.273 0.602
Satd. Flow (perm) 315 3444 1448 607 3476 1452 508 1556 0 1148 1681 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 52 37 124 50
Link Speed (k/h) 60 60 50 50
Link Distance (m) 279.4 410.0 285.6 238.3
Travel Time (s) 16.8 24.6 20.6 17.2
Confl. Peds. (#/hr) 14 5 5 14 5 8 8 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 2% 6% 9% 6% 5% 6% 3% 8% 8% 0% 3% 1%
Adj. Flow (vph) 64 771 52 135 1276 13 107 43 124 18 117 236
Shared Lane Traffic (%)
Lane Group Flow (vph) 64 771 52 135 1276 13 107 167 0 18 353 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 0 0 0 0 0 0 1 1 1 1
Detector Template 
Leading Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 15.0 15.0 15.0 15.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 1.8 1.8 1.8 1.8 1.8 1.8 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 2 6 6 8 4
Detector Phase 2 2 2 6 6 6 8 8 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 28.0 28.0 28.0 28.0 28.0 28.0 35.0 35.0 35.0 35.0
Total Split (s) 69.0 69.0 69.0 69.0 69.0 69.0 41.0 41.0 41.0 41.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 62.7% 62.7% 62.7% 62.7% 62.7% 62.7% 37.3% 37.3% 37.3% 37.3%
Maximum Green (s) 62.3 62.3 62.3 62.3 62.3 62.3 34.3 34.3 34.3 34.3
Yellow Time (s) 4.7 4.7 4.7 4.7 4.7 4.7 3.9 3.9 3.9 3.9
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.8 2.8 2.8 2.8
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 -2.0 0.0 0.0 0.0
Total Lost Time (s) 6.7 6.7 6.7 6.7 6.7 6.7 4.7 6.7 6.7 6.7
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max C-Max C-Max None None None None
Walk Time (s) 15.0 15.0 15.0 15.0 15.0 15.0 20.0 20.0 20.0 20.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 8.0 8.0 8.0 8.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 71.0 71.0 71.0 71.0 71.0 71.0 27.6 25.6 25.6 25.6
Actuated g/C Ratio 0.65 0.65 0.65 0.65 0.65 0.65 0.25 0.23 0.23 0.23
v/c Ratio 0.32 0.35 0.05 0.35 0.57 0.01 0.84 0.37 0.07 0.82
Control Delay 25.8 18.3 10.1 13.7 13.2 0.3 84.7 12.0 30.0 49.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 25.8 18.3 10.1 13.7 13.2 0.3 84.7 12.0 30.0 49.5
LOS C B B B B A F B C D
Approach Delay 18.4 13.1 40.4 48.5
Approach LOS B B D D

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 70.4 (64%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.84
Intersection Signal Delay: 21.7 Intersection LOS: C
Intersection Capacity Utilization 96.4% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     283: RITCHIE AV/CHAPMAN DR & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 64 771 52 135 1276 13 107 167 18 353
v/c Ratio 0.32 0.35 0.05 0.35 0.57 0.01 0.84 0.37 0.07 0.82
Control Delay 25.8 18.3 10.1 13.7 13.2 0.3 84.7 12.0 30.0 49.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 25.8 18.3 10.1 13.7 13.2 0.3 84.7 12.0 30.0 49.5
Queue Length 50th (m) 10.2 69.0 3.1 12.2 74.5 0.0 21.8 7.3 3.0 62.6
Queue Length 95th (m) 27.5 83.1 11.5 30.4 115.3 0.4 #44.9 22.2 8.0 86.9
Internal Link Dist (m) 255.4 386.0 261.6 214.3
Turn Bay Length (m) 71.0 75.0 50.0 95.0 27.0 25.0
Base Capacity (vph) 203 2222 952 391 2243 950 167 570 357 558
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.32 0.35 0.05 0.35 0.57 0.01 0.64 0.29 0.05 0.63

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 59 709 48 124 1174 12 98 40 114 17 108 217
Future Volume (vph) 59 709 48 124 1174 12 98 40 114 17 108 217
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.7 6.7 6.7 6.7 6.7 6.7 4.7 6.7 6.7 6.7
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 0.94 1.00 0.98 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.89 1.00 0.90
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1782 3444 1448 1715 3476 1452 1767 1556 1812 1680
Flt Permitted 0.17 1.00 1.00 0.34 1.00 1.00 0.27 1.00 0.60 1.00
Satd. Flow (perm) 313 3444 1448 606 3476 1452 508 1556 1149 1680
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 64 771 52 135 1276 13 107 43 124 18 117 236
RTOR Reduction (vph) 0 0 18 0 0 5 0 95 0 0 38 0
Lane Group Flow (vph) 64 771 34 135 1276 8 107 72 0 18 315 0
Confl. Peds. (#/hr) 14 5 5 14 5 8 8 5
Heavy Vehicles (%) 2% 6% 9% 6% 5% 6% 3% 8% 8% 0% 3% 1%
Turn Type Perm NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 2 6 6 8 4
Actuated Green, G (s) 71.0 71.0 71.0 71.0 71.0 71.0 25.6 25.6 25.6 25.6
Effective Green, g (s) 71.0 71.0 71.0 71.0 71.0 71.0 27.6 25.6 25.6 25.6
Actuated g/C Ratio 0.65 0.65 0.65 0.65 0.65 0.65 0.25 0.23 0.23 0.23
Clearance Time (s) 6.7 6.7 6.7 6.7 6.7 6.7 6.7 6.7 6.7 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 202 2222 934 391 2243 937 127 362 267 390
v/s Ratio Prot 0.22 c0.37 0.05 0.19
v/s Ratio Perm 0.20 0.02 0.22 0.01 c0.21 0.02
v/c Ratio 0.32 0.35 0.04 0.35 0.57 0.01 0.84 0.20 0.07 0.81
Uniform Delay, d1 8.7 8.9 7.1 8.9 10.9 7.0 39.1 33.9 32.9 39.9
Progression Factor 1.78 1.81 3.45 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.0 0.4 0.1 2.4 1.1 0.0 37.0 0.3 0.1 11.6
Delay (s) 19.4 16.6 24.5 11.3 12.0 7.0 76.2 34.2 33.0 51.4
Level of Service B B C B B A E C C D
Approach Delay (s) 17.2 11.9 50.6 50.5
Approach LOS B B D D

Intersection Summary
HCM 2000 Control Delay 21.9 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 13.4
Intersection Capacity Utilization 96.4% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 33 809 12 8 1317 14 10 0 5 4 0 38
Future Volume (vph) 33 809 12 8 1317 14 10 0 5 4 0 38
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 65.0 30.0 35.0 110.0 15.0 0.0 95.0 0.0
Storage Lanes 1 1 1 1 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.97 1.00 0.97 1.00 0.99 1.00 0.99
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1825 3510 1633 1825 3544 1633 1825 1609 0 1825 1519 0
Flt Permitted 0.170 0.323 0.800 0.800
Satd. Flow (perm) 327 3510 1585 619 3544 1588 1534 1609 0 1533 1519 0
Right Turn on Red No No Yes Yes
Satd. Flow (RTOR) 121 39
Link Speed (k/h) 60 60 50 50
Link Distance (m) 103.8 78.1 173.0 140.7
Travel Time (s) 6.2 4.7 12.5 10.1
Confl. Peds. (#/hr) 4 5 5 4 2 3 3 2
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 4% 0% 0% 3% 0% 0% 0% 0% 0% 0% 6%
Adj. Flow (vph) 36 879 13 9 1432 15 11 0 5 4 0 41
Shared Lane Traffic (%)
Lane Group Flow (vph) 36 879 13 9 1432 15 11 5 0 4 41 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 1 0 0 1 1 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 24.0 0.0 0.0 9.0 9.0 13.0 13.0
Trailing Detector (m) 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 -2.0 -2.0
Detector 1 Position(m) 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 -2.0 -2.0
Detector 1 Size(m) 9.0 1.8 1.8 9.0 1.8 1.8 9.0 9.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 2 6 6 8 4
Detector Phase 2 2 2 6 6 6 8 8 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 32.6 32.6 32.6 32.6 32.6 32.6 39.9 39.9 39.9 39.9
Total Split (s) 60.0 60.0 60.0 60.0 60.0 60.0 40.0 40.0 40.0 40.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 60.0% 60.0% 60.0% 60.0% 60.0% 60.0% 40.0% 40.0% 40.0% 40.0%
Maximum Green (s) 53.4 53.4 53.4 53.4 53.4 53.4 32.9 32.9 32.9 32.9
Yellow Time (s) 4.4 4.4 4.4 4.4 4.4 4.4 3.6 3.6 3.6 3.6
All-Red Time (s) 2.2 2.2 2.2 2.2 2.2 2.2 3.5 3.5 3.5 3.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.6 6.6 6.6 6.6 6.6 6.6 7.1 7.1 7.1 7.1
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max C-Max C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 19.0 19.0 19.0 19.0 19.0 19.0 25.0 25.0 25.0 25.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 86.8 86.8 86.8 86.8 86.8 86.8 8.2 8.2 8.2 8.2
Actuated g/C Ratio 0.87 0.87 0.87 0.87 0.87 0.87 0.08 0.08 0.08 0.08
v/c Ratio 0.13 0.29 0.01 0.02 0.47 0.01 0.09 0.02 0.03 0.26
Control Delay 4.0 2.9 2.8 0.4 0.9 0.3 44.0 0.2 42.8 18.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 4.0 2.9 2.8 0.4 0.9 0.3 44.0 0.2 42.8 18.9
LOS A A A A A A D A D B
Approach Delay 2.9 0.9 30.3 21.0
Approach LOS A A C C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 95 (95%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.47
Intersection Signal Delay: 2.2 Intersection LOS: A
Intersection Capacity Utilization 63.8% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     289: HAKIM PLAZA/DURHAM CENTRE & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 36 879 13 9 1432 15 11 5 4 41
v/c Ratio 0.13 0.29 0.01 0.02 0.47 0.01 0.09 0.02 0.03 0.26
Control Delay 4.0 2.9 2.8 0.4 0.9 0.3 44.0 0.2 42.8 18.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 4.0 2.9 2.8 0.4 0.9 0.3 44.0 0.2 42.8 18.9
Queue Length 50th (m) 1.5 21.4 0.5 0.0 1.2 0.0 2.0 0.0 0.7 0.4
Queue Length 95th (m) m3.5 29.4 m1.2 m0.1 3.3 m0.1 7.4 0.0 4.0 10.2
Internal Link Dist (m) 79.8 54.1 149.0 116.7
Turn Bay Length (m) 65.0 30.0 35.0 110.0 15.0 95.0
Base Capacity (vph) 284 3046 1375 537 3075 1378 504 610 504 525
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.13 0.29 0.01 0.02 0.47 0.01 0.02 0.01 0.01 0.08

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 33 809 12 8 1317 14 10 0 5 4 0 38
Future Volume (vph) 33 809 12 8 1317 14 10 0 5 4 0 38
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.6 6.6 6.6 6.6 6.6 6.6 7.1 7.1 7.1 7.1
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 0.97 1.00 0.99 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1823 3510 1585 1820 3544 1588 1822 1609 1820 1519
Flt Permitted 0.17 1.00 1.00 0.32 1.00 1.00 0.80 1.00 0.80 1.00
Satd. Flow (perm) 326 3510 1585 619 3544 1588 1534 1609 1533 1519
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 36 879 13 9 1432 15 11 0 5 4 0 41
RTOR Reduction (vph) 0 0 0 0 0 0 0 5 0 0 37 0
Lane Group Flow (vph) 36 879 13 9 1432 15 11 0 0 4 4 0
Confl. Peds. (#/hr) 4 5 5 4 2 3 3 2
Heavy Vehicles (%) 0% 4% 0% 0% 3% 0% 0% 0% 0% 0% 0% 6%
Turn Type Perm NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 2 6 6 8 4
Actuated Green, G (s) 81.3 81.3 81.3 81.3 81.3 81.3 5.0 5.0 5.0 5.0
Effective Green, g (s) 81.3 81.3 81.3 81.3 81.3 81.3 5.0 5.0 5.0 5.0
Actuated g/C Ratio 0.81 0.81 0.81 0.81 0.81 0.81 0.05 0.05 0.05 0.05
Clearance Time (s) 6.6 6.6 6.6 6.6 6.6 6.6 7.1 7.1 7.1 7.1
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 265 2853 1288 503 2881 1291 76 80 76 75
v/s Ratio Prot 0.25 c0.40 0.00 0.00
v/s Ratio Perm 0.11 0.01 0.01 0.01 c0.01 0.00
v/c Ratio 0.14 0.31 0.01 0.02 0.50 0.01 0.14 0.00 0.05 0.05
Uniform Delay, d1 2.0 2.3 1.8 1.8 2.9 1.8 45.5 45.1 45.2 45.2
Progression Factor 1.12 1.15 1.16 0.11 0.15 0.13 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.0 0.3 0.0 0.1 0.5 0.0 0.9 0.0 0.3 0.3
Delay (s) 3.2 2.9 2.1 0.2 1.0 0.2 46.3 45.1 45.5 45.5
Level of Service A A A A A A D D D D
Approach Delay (s) 2.9 1.0 46.0 45.5
Approach LOS A A D D

Intersection Summary
HCM 2000 Control Delay 2.8 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 13.7
Intersection Capacity Utilization 63.8% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 82 426 246 461 1021 84 170 516 144 52 1208 138
Future Volume (vph) 82 426 246 461 1021 84 170 516 144 52 1208 138
Ideal Flow (vphpl) 1900 1900 1900 1900 2005 1900 1900 1900 1900 1900 2000 1900
Storage Length (m) 130.0 145.0 120.0 65.0 155.0 145.0 95.0 70.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 *1.00 1.00
Ped Bike Factor 1.00 0.98 0.99 0.98 1.00 0.98 1.00 0.98
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1668 3545 1536 1750 3888 1597 1733 3433 1536 1716 3878 1536
Flt Permitted 0.155 0.415 0.102 0.371
Satd. Flow (perm) 272 3545 1500 760 3888 1562 186 3433 1506 668 3878 1506
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 139 106 157 133
Link Speed (k/h) 60 60 60 60
Link Distance (m) 181.4 167.4 451.2 143.2
Travel Time (s) 10.9 10.0 27.1 8.6
Confl. Peds. (#/hr) 8 9 9 8 8 8 8 8
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 7% 6% 4% 2% 2% 0% 3% 4% 4% 4% 2% 4%
Adj. Flow (vph) 89 463 267 501 1110 91 185 561 157 57 1313 150
Shared Lane Traffic (%)
Lane Group Flow (vph) 89 463 267 501 1110 91 185 561 157 57 1313 150
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 0.95 1.01 1.01 1.01 1.01 1.01 0.95 1.01
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Minimum Split (s) 8.0 29.2 29.2 8.0 29.2 29.2 8.0 38.7 38.7 8.0 38.7 38.7
Total Split (s) 8.0 32.0 32.0 17.0 41.0 41.0 8.0 43.0 43.0 8.0 43.0 43.0
Total Split (%) 8.0% 32.0% 32.0% 17.0% 41.0% 41.0% 8.0% 43.0% 43.0% 8.0% 43.0% 43.0%
Maximum Green (s) 5.0 25.8 25.8 14.0 34.8 34.8 5.0 36.3 36.3 5.0 36.3 36.3
Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.2 4.2
All-Red Time (s) 0.0 2.0 2.0 0.0 2.0 2.0 0.0 2.5 2.5 0.0 2.5 2.5
Lost Time Adjust (s) 0.0 0.0 0.0 -3.0 0.0 0.0 -3.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.2 6.2 0.0 6.2 6.2 0.0 6.7 6.7 3.0 6.7 6.7
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 16.0 16.0 16.0 16.0 25.0 25.0 25.0 25.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 34.0 25.8 25.8 49.0 34.8 34.8 51.0 36.3 36.3 45.0 36.3 36.3
Actuated g/C Ratio 0.34 0.26 0.26 0.49 0.35 0.35 0.51 0.36 0.36 0.45 0.36 0.36
v/c Ratio 0.55 0.51 0.54 0.93 0.82 0.15 0.85 0.45 0.24 0.16 0.93 0.24
Control Delay 26.4 28.2 17.2 43.2 31.3 5.6 51.5 25.7 4.6 15.2 44.0 6.2
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 26.4 28.2 17.2 43.2 31.3 5.6 51.5 25.7 4.6 15.2 44.0 6.2
LOS C C B D C A D C A B D A
Approach Delay 24.4 33.4 27.3 39.2
Approach LOS C C C D

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 83 (83%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 85
Control Type: Pretimed
Maximum v/c Ratio: 0.93
Intersection Signal Delay: 32.6 Intersection LOS: C
Intersection Capacity Utilization 103.3% ICU Level of Service G
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     299: RR 41 (SALEM RD) & HIGHWAY 2
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 89 463 267 501 1110 91 185 561 157 57 1313 150
v/c Ratio 0.55 0.51 0.54 0.93 0.82 0.15 0.85 0.45 0.24 0.16 0.93 0.24
Control Delay 26.4 28.2 17.2 43.2 31.3 5.6 51.5 25.7 4.6 15.2 44.0 6.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 26.4 28.2 17.2 43.2 31.3 5.6 51.5 25.7 4.6 15.2 44.0 6.2
Queue Length 50th (m) 7.3 37.6 24.4 76.3 101.8 3.1 18.8 43.0 0.0 5.7 121.0 2.1
Queue Length 95th (m) #12.1 53.3 46.7 #149.5 127.4 m11.0 #55.8 57.9 12.5 12.4 #162.2 14.6
Internal Link Dist (m) 157.4 143.4 427.2 119.2
Turn Bay Length (m) 130.0 145.0 120.0 65.0 155.0 145.0 95.0 70.0
Base Capacity (vph) 162 914 490 540 1353 612 218 1246 646 353 1407 631
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.55 0.51 0.54 0.93 0.82 0.15 0.85 0.45 0.24 0.16 0.93 0.24

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 82 426 246 461 1021 84 170 516 144 52 1208 138
Future Volume (vph) 82 426 246 461 1021 84 170 516 144 52 1208 138
Ideal Flow (vphpl) 1900 1900 1900 1900 2005 1900 1900 1900 1900 1900 2000 1900
Total Lost time (s) 3.0 6.2 6.2 0.0 6.2 6.2 0.0 6.7 6.7 3.0 6.7 6.7
Lane Util. Factor 1.00 *1.00 1.00 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 *1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1668 3545 1500 1746 3888 1562 1733 3433 1506 1714 3878 1506
Flt Permitted 0.16 1.00 1.00 0.41 1.00 1.00 0.10 1.00 1.00 0.37 1.00 1.00
Satd. Flow (perm) 272 3545 1500 763 3888 1562 186 3433 1506 670 3878 1506
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 89 463 267 501 1110 91 185 561 157 57 1313 150
RTOR Reduction (vph) 0 0 103 0 0 59 0 0 100 0 0 85
Lane Group Flow (vph) 89 463 164 501 1110 32 185 561 57 57 1313 65
Confl. Peds. (#/hr) 8 9 9 8 8 8 8 8
Heavy Vehicles (%) 7% 6% 4% 2% 2% 0% 3% 4% 4% 4% 2% 4%
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Actuated Green, G (s) 30.8 25.8 25.8 42.8 34.8 34.8 41.3 36.3 36.3 41.3 36.3 36.3
Effective Green, g (s) 30.8 25.8 25.8 45.8 34.8 34.8 47.3 36.3 36.3 41.3 36.3 36.3
Actuated g/C Ratio 0.31 0.26 0.26 0.46 0.35 0.35 0.47 0.36 0.36 0.41 0.36 0.36
Clearance Time (s) 3.0 6.2 6.2 3.0 6.2 6.2 3.0 6.7 6.7 3.0 6.7 6.7
Lane Grp Cap (vph) 153 914 387 516 1353 543 211 1246 546 328 1407 546
v/s Ratio Prot 0.03 0.13 c0.16 c0.29 c0.07 0.16 0.01 c0.34
v/s Ratio Perm 0.15 0.11 0.28 0.02 0.34 0.04 0.06 0.04
v/c Ratio 0.58 0.51 0.42 0.97 0.82 0.06 0.88 0.45 0.10 0.17 0.93 0.12
Uniform Delay, d1 26.4 31.7 30.9 22.7 29.7 21.7 21.4 24.3 21.1 18.0 30.7 21.2
Progression Factor 0.78 0.82 0.85 0.94 0.87 1.46 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 14.8 2.0 3.3 31.0 5.1 0.2 36.6 1.2 0.4 1.2 12.6 0.4
Delay (s) 35.3 27.9 29.6 52.4 30.9 31.9 58.0 25.4 21.5 19.2 43.3 21.7
Level of Service D C C D C C E C C B D C
Approach Delay (s) 29.2 37.3 31.4 40.2
Approach LOS C D C D

Intersection Summary
HCM 2000 Control Delay 35.8 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.9
Intersection Capacity Utilization 103.3% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 55 723 1204 72 53 8
Future Volume (vph) 55 723 1204 72 53 8
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 95.0 108.0 15.0 0.0
Storage Lanes 1 0 1 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 1.00 0.95 0.91 0.91 1.00 1.00
Ped Bike Factor 1.00 1.00 0.98
Frt 0.992 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1825 3476 4954 0 1789 1633
Flt Permitted 0.179 0.950
Satd. Flow (perm) 343 3476 4954 0 1789 1606
Right Turn on Red No Yes
Satd. Flow (RTOR) 9
Link Speed (k/h) 60 60 50
Link Distance (m) 127.0 65.0 101.5
Travel Time (s) 7.6 3.9 7.3
Confl. Peds. (#/hr) 9 9 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 5% 5% 1% 2% 0%
Adj. Flow (vph) 60 786 1309 78 58 9
Shared Lane Traffic (%)
Lane Group Flow (vph) 60 786 1387 0 58 9
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14
Number of Detectors 1 0 0 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 13.0 13.0
Trailing Detector (m) 15.0 0.0 0.0 -2.0 -2.0
Detector 1 Position(m) 15.0 0.0 0.0 -2.0 -2.0
Detector 1 Size(m) 9.0 1.8 1.8 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA NA Prot Perm
Protected Phases 2 6 4
Permitted Phases 2 4
Detector Phase 2 2 6 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 8.0 8.0
Minimum Split (s) 28.0 28.0 28.0 38.0 38.0
Total Split (s) 62.0 62.0 62.0 38.0 38.0
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Lane Group EBL EBT WBT WBR SBL SBR
Total Split (%) 62.0% 62.0% 62.0% 38.0% 38.0%
Maximum Green (s) 55.4 55.4 55.4 31.3 31.3
Yellow Time (s) 4.5 4.5 4.5 3.0 3.0
All-Red Time (s) 2.1 2.1 2.1 3.7 3.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.6 6.6 6.6 6.7 6.7
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 12.0 12.0 12.0 24.0 24.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 81.6 81.6 81.6 9.4 9.4
Actuated g/C Ratio 0.82 0.82 0.82 0.09 0.09
v/c Ratio 0.22 0.28 0.34 0.35 0.06
Control Delay 5.6 3.3 1.8 47.7 22.1
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 5.6 3.3 1.8 47.7 22.1
LOS A A A D C
Approach Delay 3.5 1.8 44.3
Approach LOS A A D

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 29 (29%), Referenced to phase 2:EBTL and 6:WBT, Start of Green
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.35
Intersection Signal Delay: 3.6 Intersection LOS: A
Intersection Capacity Utilization 66.4% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     611: HWY 2 (KINGSTON RD) & BEST BUY ENT
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Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 60 786 1387 58 9
v/c Ratio 0.22 0.28 0.34 0.35 0.06
Control Delay 5.6 3.3 1.8 47.7 22.1
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 5.6 3.3 1.8 47.7 22.1
Queue Length 50th (m) 2.5 18.2 5.6 10.8 0.0
Queue Length 95th (m) 7.8 28.5 11.9 22.3 4.6
Internal Link Dist (m) 103.0 41.0 77.5
Turn Bay Length (m) 95.0 15.0
Base Capacity (vph) 279 2835 4040 559 508
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.22 0.28 0.34 0.10 0.02

Intersection Summary
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 55 723 1204 72 53 8
Future Volume (vph) 55 723 1204 72 53 8
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.6 6.6 6.6 6.7 6.7
Lane Util. Factor 1.00 0.95 0.91 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1819 3476 4951 1789 1606
Flt Permitted 0.18 1.00 1.00 0.95 1.00
Satd. Flow (perm) 342 3476 4951 1789 1606
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 60 786 1309 78 58 9
RTOR Reduction (vph) 0 0 0 0 0 8
Lane Group Flow (vph) 60 786 1387 0 58 1
Confl. Peds. (#/hr) 9 9 5
Heavy Vehicles (%) 0% 5% 5% 1% 2% 0%
Turn Type Perm NA NA Prot Perm
Protected Phases 2 6 4
Permitted Phases 2 4
Actuated Green, G (s) 78.9 78.9 78.9 7.8 7.8
Effective Green, g (s) 78.9 78.9 78.9 7.8 7.8
Actuated g/C Ratio 0.79 0.79 0.79 0.08 0.08
Clearance Time (s) 6.6 6.6 6.6 6.7 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 269 2742 3906 139 125
v/s Ratio Prot 0.23 c0.28 c0.03
v/s Ratio Perm 0.18 0.00
v/c Ratio 0.22 0.29 0.36 0.42 0.01
Uniform Delay, d1 2.7 2.9 3.1 43.9 42.5
Progression Factor 1.00 1.00 0.49 1.00 1.00
Incremental Delay, d2 1.9 0.3 0.2 2.0 0.0
Delay (s) 4.6 3.1 1.7 46.0 42.5
Level of Service A A A D D
Approach Delay (s) 3.2 1.7 45.5
Approach LOS A A D

Intersection Summary
HCM 2000 Control Delay 3.6 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.36
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 13.3
Intersection Capacity Utilization 66.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 53 517 1338 19 28 72
Future Volume (vph) 53 517 1338 19 28 72
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 100.0 59.0 80.0 0.0
Storage Lanes 1 1 1 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Ped Bike Factor 1.00 0.98 0.99
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1659 3510 3579 1633 1825 1585
Flt Permitted 0.164 0.950
Satd. Flow (perm) 286 3510 3579 1593 1825 1562
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 21 58
Link Speed (k/h) 70 70 50
Link Distance (m) 987.2 325.5 139.1
Travel Time (s) 50.8 16.7 10.0
Confl. Peds. (#/hr) 2 2 2
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 10% 4% 2% 0% 0% 3%
Adj. Flow (vph) 58 562 1454 21 30 78
Shared Lane Traffic (%)
Lane Group Flow (vph) 58 562 1454 21 30 78
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14
Number of Detectors 1 0 0 0 2 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 0.0 24.0 14.0
Trailing Detector (m) 15.0 0.0 0.0 0.0 -1.0 -1.0
Detector 1 Position(m) 15.0 0.0 0.0 0.0 -1.0 -1.0
Detector 1 Size(m) 9.0 1.8 1.8 1.8 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 15.0
Detector 2 Size(m) 9.0
Detector 2 Type Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0
Turn Type Perm NA NA Perm Prot Perm
Protected Phases 2 6 4
Permitted Phases 2 6 4
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Lane Group EBL EBT WBT WBR SBL SBR
Detector Phase 2 2 6 6 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 20.0 8.0 8.0
Minimum Split (s) 30.0 30.0 30.0 30.0 27.0 27.0
Total Split (s) 73.0 73.0 73.0 73.0 27.0 27.0
Total Split (%) 73.0% 73.0% 73.0% 73.0% 27.0% 27.0%
Maximum Green (s) 66.4 66.4 66.4 66.4 21.1 21.1
Yellow Time (s) 4.8 4.8 4.8 4.8 3.7 3.7
All-Red Time (s) 1.8 1.8 1.8 1.8 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.6 6.6 6.6 6.6 5.9 5.9
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None
Walk Time (s) 17.0 17.0 17.0 17.0 16.0 16.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 82.8 82.8 82.8 82.8 8.8 8.8
Actuated g/C Ratio 0.83 0.83 0.83 0.83 0.09 0.09
v/c Ratio 0.25 0.19 0.49 0.02 0.19 0.41
Control Delay 6.1 2.6 2.3 0.5 44.5 23.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 6.1 2.6 2.3 0.5 44.5 23.4
LOS A A A A D C
Approach Delay 3.0 2.2 29.3
Approach LOS A A C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 15 (15%), Referenced to phase 2:EBTL and 6:WBT, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.49
Intersection Signal Delay: 3.8 Intersection LOS: A
Intersection Capacity Utilization 61.8% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     627: HWY 2 (KINGSTON RD) & ALEXANDER'S CROSSING
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Group Flow (vph) 58 562 1454 21 30 78
v/c Ratio 0.25 0.19 0.49 0.02 0.19 0.41
Control Delay 6.1 2.6 2.3 0.5 44.5 23.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 6.1 2.6 2.3 0.5 44.5 23.4
Queue Length 50th (m) 2.2 10.8 29.5 0.1 5.5 3.7
Queue Length 95th (m) 7.8 17.7 27.5 m0.3 13.8 16.9
Internal Link Dist (m) 963.2 301.5 115.1
Turn Bay Length (m) 100.0 59.0 80.0
Base Capacity (vph) 236 2906 2963 1322 385 375
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.25 0.19 0.49 0.02 0.08 0.21

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 53 517 1338 19 28 72
Future Volume (vph) 53 517 1338 19 28 72
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.6 6.6 6.6 6.6 5.9 5.9
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.98 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1658 3510 3579 1593 1825 1562
Flt Permitted 0.16 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 286 3510 3579 1593 1825 1562
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 58 562 1454 21 30 78
RTOR Reduction (vph) 0 0 0 4 0 54
Lane Group Flow (vph) 58 562 1454 17 30 24
Confl. Peds. (#/hr) 2 2 2
Heavy Vehicles (%) 10% 4% 2% 0% 0% 3%
Turn Type Perm NA NA Perm Prot Perm
Protected Phases 2 6 4
Permitted Phases 2 6 4
Actuated Green, G (s) 80.3 80.3 80.3 80.3 7.2 7.2
Effective Green, g (s) 80.3 80.3 80.3 80.3 7.2 7.2
Actuated g/C Ratio 0.80 0.80 0.80 0.80 0.07 0.07
Clearance Time (s) 6.6 6.6 6.6 6.6 5.9 5.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 229 2818 2873 1279 131 112
v/s Ratio Prot 0.16 c0.41 c0.02
v/s Ratio Perm 0.20 0.01 0.02
v/c Ratio 0.25 0.20 0.51 0.01 0.23 0.22
Uniform Delay, d1 2.4 2.3 3.3 2.0 43.8 43.7
Progression Factor 1.00 1.00 0.50 0.41 1.00 1.00
Incremental Delay, d2 2.6 0.2 0.5 0.0 0.9 1.0
Delay (s) 5.1 2.5 2.2 0.8 44.7 44.7
Level of Service A A A A D D
Approach Delay (s) 2.7 2.2 44.7
Approach LOS A A D

Intersection Summary
HCM 2000 Control Delay 4.4 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.5
Intersection Capacity Utilization 61.8% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 81 486 1053 52 108 325
Future Volume (vph) 81 486 1053 52 108 325
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 105.0 60.0 50.0 0.0
Storage Lanes 1 1 1 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1755 3444 3579 1601 1789 1617
Flt Permitted 0.203 0.950
Satd. Flow (perm) 375 3444 3579 1601 1789 1617
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 57 68
Link Speed (k/h) 70 70 60
Link Distance (m) 325.5 140.2 739.1
Travel Time (s) 16.7 7.2 44.3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 4% 6% 2% 2% 2% 1%
Adj. Flow (vph) 88 528 1145 57 117 353
Shared Lane Traffic (%)
Lane Group Flow (vph) 88 528 1145 57 117 353
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14
Number of Detectors 1 0 0 0 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 0.0 15.0 15.0
Trailing Detector (m) 15.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 1.8 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA NA Perm Prot Perm
Protected Phases 2 6 4
Permitted Phases 2 6 4
Detector Phase 2 2 6 6 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 20.0 8.0 8.0
Minimum Split (s) 29.0 29.0 29.0 29.0 27.0 27.0
Total Split (s) 62.0 62.0 62.0 62.0 38.0 38.0
Total Split (%) 62.0% 62.0% 62.0% 62.0% 38.0% 38.0%
Maximum Green (s) 55.2 55.2 55.2 55.2 31.7 31.7
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Lane Group EBL EBT WBT WBR SBL SBR
Yellow Time (s) 5.0 5.0 5.0 5.0 4.2 4.2
All-Red Time (s) 1.8 1.8 1.8 1.8 2.1 2.1
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.8 6.8 6.8 6.8 6.3 6.3
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None
Walk Time (s) 16.0 16.0 16.0 16.0 15.0 15.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 63.5 63.5 63.5 63.5 23.4 23.4
Actuated g/C Ratio 0.64 0.64 0.64 0.64 0.23 0.23
v/c Ratio 0.37 0.24 0.50 0.06 0.28 0.82
Control Delay 14.9 8.2 11.8 2.9 31.2 44.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 14.9 8.2 11.8 2.9 31.2 44.1
LOS B A B A C D
Approach Delay 9.1 11.4 40.9
Approach LOS A B D

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 8 (8%), Referenced to phase 2:EBTL and 6:WBT, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.82
Intersection Signal Delay: 16.8 Intersection LOS: B
Intersection Capacity Utilization 69.0% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     629: HWY 2 (KINGSTON RD) & AUDLEY RD
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Group Flow (vph) 88 528 1145 57 117 353
v/c Ratio 0.37 0.24 0.50 0.06 0.28 0.82
Control Delay 14.9 8.2 11.8 2.9 31.2 44.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 14.9 8.2 11.8 2.9 31.2 44.1
Queue Length 50th (m) 6.1 19.5 57.6 0.0 18.6 53.0
Queue Length 95th (m) 24.5 28.9 91.4 5.3 30.0 76.9
Internal Link Dist (m) 301.5 116.2 715.1
Turn Bay Length (m) 105.0 60.0 50.0
Base Capacity (vph) 238 2185 2271 1036 567 559
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.37 0.24 0.50 0.06 0.21 0.63

Intersection Summary
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 81 486 1053 52 108 325
Future Volume (vph) 81 486 1053 52 108 325
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.8 6.8 6.8 6.8 6.3 6.3
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1755 3444 3579 1601 1789 1617
Flt Permitted 0.20 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 375 3444 3579 1601 1789 1617
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 88 528 1145 57 117 353
RTOR Reduction (vph) 0 0 0 21 0 52
Lane Group Flow (vph) 88 528 1145 36 117 301
Heavy Vehicles (%) 4% 6% 2% 2% 2% 1%
Turn Type Perm NA NA Perm Prot Perm
Protected Phases 2 6 4
Permitted Phases 2 6 4
Actuated Green, G (s) 63.5 63.5 63.5 63.5 23.4 23.4
Effective Green, g (s) 63.5 63.5 63.5 63.5 23.4 23.4
Actuated g/C Ratio 0.64 0.64 0.64 0.64 0.23 0.23
Clearance Time (s) 6.8 6.8 6.8 6.8 6.3 6.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 238 2186 2272 1016 418 378
v/s Ratio Prot 0.15 c0.32 0.07
v/s Ratio Perm 0.23 0.02 c0.19
v/c Ratio 0.37 0.24 0.50 0.04 0.28 0.80
Uniform Delay, d1 8.7 7.9 9.8 6.8 31.4 36.1
Progression Factor 0.86 0.89 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.3 0.3 0.8 0.1 0.4 11.0
Delay (s) 11.8 7.3 10.6 6.9 31.8 47.1
Level of Service B A B A C D
Approach Delay (s) 7.9 10.4 43.3
Approach LOS A B D

Intersection Summary
HCM 2000 Control Delay 16.5 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 13.1
Intersection Capacity Utilization 69.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 42 732 0 0 1784 42 0 0 0 94 0 94
Future Volume (vph) 42 732 0 0 1784 42 0 0 0 94 0 94
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 40.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 1 0 0 0 0 0 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.997 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1750 3500 0 0 3489 0 0 0 0 1750 0 1566
Flt Permitted 0.080 0.950
Satd. Flow (perm) 147 3500 0 0 3489 0 0 0 0 1750 0 1566
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 6 48
Link Speed (k/h) 48 48 48 48
Link Distance (m) 830.5 322.1 13.3 246.4
Travel Time (s) 62.3 24.2 1.0 18.5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 46 796 0 0 1939 46 0 0 0 102 0 102
Shared Lane Traffic (%)
Lane Group Flow (vph) 46 796 0 0 1985 0 0 0 0 102 0 102
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Turn Type Perm NA NA Perm Perm
Protected Phases 4 8
Permitted Phases 4 6 6
Minimum Split (s) 22.5 22.5 22.5 22.5 22.5
Total Split (s) 56.8 56.8 56.8 23.2 23.2
Total Split (%) 71.0% 71.0% 71.0% 29.0% 29.0%
Maximum Green (s) 50.3 50.3 50.3 16.7 16.7
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.8 2.8 2.8 2.8 2.8
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.5 6.5 6.5 6.5 6.5
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 11.0 11.0 11.0 11.0 11.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 50.3 50.3 50.3 16.7 16.7
Actuated g/C Ratio 0.63 0.63 0.63 0.21 0.21
v/c Ratio 0.50 0.36 0.90 0.28 0.28
Control Delay 31.8 7.7 26.2 29.1 17.9
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 31.8 7.7 26.2 29.1 17.9
LOS C A C C B
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Approach Delay 9.0 26.2 23.5
Approach LOS A C C

Intersection Summary
Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 0 (0%), Referenced to phase 2: and 6:SBL, Start of Green
Natural Cycle: 75
Control Type: Pretimed
Maximum v/c Ratio: 0.90
Intersection Signal Delay: 21.3 Intersection LOS: C
Intersection Capacity Utilization 67.3% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     28: Dundas St. & Des Newman Bvld
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Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 46 796 1985 102 102
v/c Ratio 0.50 0.36 0.90 0.28 0.28
Control Delay 31.8 7.7 26.2 29.1 17.9
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 31.8 7.7 26.2 29.1 17.9
Queue Length 50th (m) 3.1 25.0 157.9 12.1 6.2
Queue Length 95th (m) #18.6 33.7 #184.5 24.1 17.7
Internal Link Dist (m) 806.5 298.1
Turn Bay Length (m) 40.0
Base Capacity (vph) 92 2200 2195 365 364
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.50 0.36 0.90 0.28 0.28

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 42 732 0 0 1784 42 0 0 0 94 0 94
Future Volume (vph) 42 732 0 0 1784 42 0 0 0 94 0 94
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.5 6.5 6.5 6.5
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1750 3500 3488 1750 1566
Flt Permitted 0.08 1.00 1.00 0.95 1.00
Satd. Flow (perm) 146 3500 3488 1750 1566
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 46 796 0 0 1939 46 0 0 0 102 0 102
RTOR Reduction (vph) 0 0 0 0 2 0 0 0 0 0 0 38
Lane Group Flow (vph) 46 796 0 0 1983 0 0 0 0 102 0 64
Turn Type Perm NA NA Perm Perm
Protected Phases 4 8
Permitted Phases 4 6 6
Actuated Green, G (s) 50.3 50.3 50.3 16.7 16.7
Effective Green, g (s) 50.3 50.3 50.3 16.7 16.7
Actuated g/C Ratio 0.63 0.63 0.63 0.21 0.21
Clearance Time (s) 6.5 6.5 6.5 6.5 6.5
Lane Grp Cap (vph) 91 2200 2193 365 326
v/s Ratio Prot 0.23 c0.57
v/s Ratio Perm 0.31 c0.06 0.04
v/c Ratio 0.51 0.36 0.90 0.28 0.20
Uniform Delay, d1 8.1 7.1 12.8 26.6 26.1
Progression Factor 1.00 1.00 1.59 1.00 1.00
Incremental Delay, d2 18.7 0.5 5.1 1.9 1.3
Delay (s) 26.7 7.6 25.4 28.5 27.5
Level of Service C A C C C
Approach Delay (s) 8.6 25.4 0.0 28.0
Approach LOS A C A C

Intersection Summary
HCM 2000 Control Delay 20.9 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 67.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 58 591 24 22 1378 66 143 43 24 228 45 307
Future Volume (vph) 58 591 24 22 1378 66 143 43 24 228 45 307
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 74.7 0.0 17.7 0.0 48.3 0.0 22.6 31.0
Storage Lanes 1 0 1 0 1 0 1 1
Taper Length (m) 52.7 27.2 35.3 27.7
Lane Util. Factor 1.00 *1.00 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 1.00 0.98 0.99 1.00 0.96
Frt 0.994 0.993 0.947 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1653 3329 0 1513 3239 0 1608 1532 0 1608 1648 1479
Flt Permitted 0.090 0.411 0.725 0.709
Satd. Flow (perm) 157 3329 0 651 3239 0 1197 1532 0 1196 1648 1423
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 9 8 26 157
Link Speed (k/h) 50 50 50 50
Link Distance (m) 212.7 275.0 217.8 231.7
Travel Time (s) 15.3 19.8 15.7 16.7
Confl. Peds. (#/hr) 37 6 6 37 21 3 3 21
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 8% 12% 14% 18% 9% 8% 11% 13% 20% 11% 14% 8%
Adj. Flow (vph) 63 642 26 24 1498 72 155 47 26 248 49 334
Shared Lane Traffic (%)
Lane Group Flow (vph) 63 668 0 24 1570 0 155 73 0 248 49 334
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 0 0 0 1 1 1 1 0
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 0.0 15.0 15.0 9.0 15.0 0.0
Trailing Detector (m) 15.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 0.0 0.0 0.0 15.0 15.0 9.0 15.0 0.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA Perm NA Perm NA Perm NA Perm
Protected Phases 5 2 6 8 4
Permitted Phases 2 6 8 4 4
Detector Phase 5 8 8 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 9.0 29.0 29.0 29.0 26.0 26.0 26.0 26.0 26.0
Total Split (s) 9.0 54.0 45.0 45.0 26.0 26.0 26.0 26.0 26.0
Total Split (%) 11.3% 67.5% 56.3% 56.3% 32.5% 32.5% 32.5% 32.5% 32.5%
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 6.0 47.8 38.8 38.8 20.1 20.1 20.1 20.1 20.1
Yellow Time (s) 3.0 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 0.0 2.5 2.5 2.5 2.2 2.2 2.2 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.2 6.2 6.2 5.9 5.9 5.9 5.9 5.9
Lead/Lag Lead Lag Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max C-Max None None None None None
Walk Time (s) 14.0 14.0 14.0 13.0 13.0 14.0 14.0 14.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 52.1 48.9 42.0 42.0 19.0 19.0 19.0 19.0 19.0
Actuated g/C Ratio 0.65 0.61 0.52 0.52 0.24 0.24 0.24 0.24 0.24
v/c Ratio 0.31 0.33 0.07 0.92 0.55 0.19 0.88 0.13 0.73
Control Delay 10.6 4.0 11.7 28.7 34.5 18.1 60.6 24.2 24.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 10.6 4.0 11.7 28.7 34.5 18.1 60.6 24.2 24.9
LOS B A B C C B E C C
Approach Delay 4.5 28.5 29.2 38.9
Approach LOS A C C D

Intersection Summary
Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 61.6 (77%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.92
Intersection Signal Delay: 25.1 Intersection LOS: C
Intersection Capacity Utilization 84.3% ICU Level of Service E
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     93: JEFFREY ST/MCQUAY ST & DUNDAS ST
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 63 668 24 1570 155 73 248 49 334
v/c Ratio 0.31 0.33 0.07 0.92 0.55 0.19 0.88 0.13 0.73
Control Delay 10.6 4.0 11.7 28.7 34.5 18.1 60.6 24.2 24.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 10.6 4.0 11.7 28.7 34.5 18.1 60.6 24.2 24.9
Queue Length 50th (m) 2.0 18.9 1.7 107.5 18.7 5.1 32.8 5.3 21.9
Queue Length 95th (m) 5.2 4.5 m3.5 #159.1 35.3 14.2 #68.0 12.7 #50.4
Internal Link Dist (m) 188.7 251.0 193.8 207.7
Turn Bay Length (m) 74.7 17.7 48.3 22.6 31.0
Base Capacity (vph) 214 2039 341 1706 300 404 300 414 457
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.29 0.33 0.07 0.92 0.52 0.18 0.83 0.12 0.73

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 58 591 24 22 1378 66 143 43 24 228 45 307
Future Volume (vph) 58 591 24 22 1378 66 143 43 24 228 45 307
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 6.2 6.2 6.2 5.9 5.9 5.9 5.9 5.9
Lane Util. Factor 1.00 *1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.96
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.99 1.00 0.95 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1653 3329 1505 3240 1568 1531 1602 1648 1423
Flt Permitted 0.09 1.00 0.41 1.00 0.73 1.00 0.71 1.00 1.00
Satd. Flow (perm) 157 3329 651 3240 1197 1531 1197 1648 1423
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 63 642 26 24 1498 72 155 47 26 248 49 334
RTOR Reduction (vph) 0 3 0 0 4 0 0 20 0 0 0 120
Lane Group Flow (vph) 63 665 0 24 1566 0 155 53 0 248 49 214
Confl. Peds. (#/hr) 37 6 6 37 21 3 3 21
Heavy Vehicles (%) 8% 12% 14% 18% 9% 8% 11% 13% 20% 11% 14% 8%
Turn Type pm+pt NA Perm NA Perm NA Perm NA Perm
Protected Phases 5 2 6 8 4
Permitted Phases 2 6 8 4 4
Actuated Green, G (s) 48.9 48.9 41.4 41.4 19.0 19.0 19.0 19.0 19.0
Effective Green, g (s) 48.9 48.9 41.4 41.4 19.0 19.0 19.0 19.0 19.0
Actuated g/C Ratio 0.61 0.61 0.52 0.52 0.24 0.24 0.24 0.24 0.24
Clearance Time (s) 3.0 6.2 6.2 6.2 5.9 5.9 5.9 5.9 5.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 180 2034 336 1676 284 363 284 391 337
v/s Ratio Prot 0.02 c0.20 c0.48 0.03 0.03
v/s Ratio Perm 0.19 0.04 0.13 c0.21 0.15
v/c Ratio 0.35 0.33 0.07 0.93 0.55 0.15 0.87 0.13 0.64
Uniform Delay, d1 12.6 7.6 9.7 18.0 26.7 24.1 29.3 24.0 27.4
Progression Factor 1.24 0.46 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.1 0.4 0.4 10.0 2.1 0.2 24.3 0.1 3.9
Delay (s) 16.7 3.9 10.0 28.0 28.9 24.3 53.6 24.1 31.3
Level of Service B A B C C C D C C
Approach Delay (s) 5.0 27.8 27.4 39.5
Approach LOS A C C D

Intersection Summary
HCM 2000 Control Delay 24.8 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 15.1
Intersection Capacity Utilization 84.3% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 69 616 119 12 1168 40 151 112 25 105 232 310
Future Volume (vph) 69 616 119 12 1168 40 151 112 25 105 232 310
Ideal Flow (vphpl) 1900 1900 1900 1900 2005 1900 1900 1900 1900 1900 2005 1900
Storage Length (m) 44.5 0.0 49.7 157.1 23.4 14.6 35.0 0.0
Storage Lanes 1 0 1 1 1 1 0 0
Taper Length (m) 31.3 29.4 40.9 25.0
Lane Util. Factor 1.00 *1.00 *1.00 1.00 *1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.99 0.96 0.98 1.00 0.99
Frt 0.976 0.850 0.850 0.914
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1560 3239 0 1606 3499 1409 1606 1691 1437 1575 1604 0
Flt Permitted 0.093 0.333 0.135 0.679
Satd. Flow (perm) 153 3239 0 555 3499 1355 228 1691 1412 1120 1604 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 31 118 78 72
Link Speed (k/h) 50 50 50 50
Link Distance (m) 281.1 304.8 357.8 497.0
Travel Time (s) 20.2 21.9 25.8 35.8
Confl. Peds. (#/hr) 7 17 17 7 5 4 4 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 3% 1% 0% 0% 2% 2% 0% 0% 0% 2% 0% 1%
Adj. Flow (vph) 75 670 129 13 1270 43 164 122 27 114 252 337
Shared Lane Traffic (%)
Lane Group Flow (vph) 75 799 0 13 1270 43 164 122 27 114 589 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes Yes
Headway Factor 1.16 1.16 1.16 1.16 1.08 1.16 1.16 1.16 1.16 1.16 1.08 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type pm+pt NA Perm NA Perm pm+pt NA Perm Perm NA
Protected Phases 5 2 6 3 8 4
Permitted Phases 2 6 6 8 8 4
Minimum Split (s) 5.0 29.0 29.0 29.0 29.0 5.0 30.0 30.0 30.0 30.0
Total Split (s) 6.0 52.0 46.0 46.0 46.0 8.0 49.0 49.0 41.0 41.0
Total Split (%) 5.9% 51.5% 45.5% 45.5% 45.5% 7.9% 48.5% 48.5% 40.6% 40.6%
Maximum Green (s) 2.3 45.5 39.5 39.5 39.5 4.3 42.5 42.5 34.5 34.5
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 0.0 2.8 2.8 2.8 2.8 0.0 2.8 2.8 2.8 2.8
Lost Time Adjust (s) -1.0 0.0 0.0 0.0 0.0 -3.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 2.7 6.5 6.5 6.5 6.5 0.7 6.5 6.5 6.5 6.5
Lead/Lag Lead Lag Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes
Walk Time (s) 14.0 14.0 14.0 14.0 17.0 17.0 17.0 17.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 49.3 45.5 39.5 39.5 39.5 48.3 42.5 42.5 34.5 34.5
Actuated g/C Ratio 0.49 0.45 0.39 0.39 0.39 0.48 0.42 0.42 0.34 0.34
v/c Ratio 0.62 0.54 0.06 0.93 0.07 0.79 0.17 0.04 0.30 0.99
Control Delay 39.6 21.0 20.3 42.4 0.2 44.0 19.1 0.1 27.1 64.9
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 39.6 21.0 20.3 42.4 0.2 44.0 19.1 0.1 27.1 64.9
LOS D C C D A D B A C E
Approach Delay 22.6 40.9 30.5 58.8
Approach LOS C D C E

Intersection Summary
Area Type: CBD
Cycle Length: 101
Actuated Cycle Length: 101
Offset: 5 (5%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Pretimed
Maximum v/c Ratio: 0.99
Intersection Signal Delay: 38.8 Intersection LOS: D
Intersection Capacity Utilization 102.1% ICU Level of Service G
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     94: COCHRANE ST/RR 43 (COCHRANE ST) & DUNDAS ST
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Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 75 799 13 1270 43 164 122 27 114 589
v/c Ratio 0.62 0.54 0.06 0.93 0.07 0.79 0.17 0.04 0.30 0.99
Control Delay 39.6 21.0 20.3 42.4 0.2 44.0 19.1 0.1 27.1 64.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 39.6 21.0 20.3 42.4 0.2 44.0 19.1 0.1 27.1 64.9
Queue Length 50th (m) 7.0 48.8 1.5 107.6 0.0 16.6 13.4 0.0 14.9 94.7
Queue Length 95th (m) #18.6 64.2 5.0 #146.0 0.0 #41.4 24.1 0.0 28.1 #160.3
Internal Link Dist (m) 257.1 280.8 333.8 473.0
Turn Bay Length (m) 44.5 49.7 157.1 23.4 14.6 35.0
Base Capacity (vph) 120 1476 217 1368 601 208 711 639 382 595
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.63 0.54 0.06 0.93 0.07 0.79 0.17 0.04 0.30 0.99

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 69 616 119 12 1168 40 151 112 25 105 232 310
Future Volume (vph) 69 616 119 12 1168 40 151 112 25 105 232 310
Ideal Flow (vphpl) 1900 1900 1900 1900 2005 1900 1900 1900 1900 1900 2005 1900
Total Lost time (s) 2.7 6.5 6.5 6.5 6.5 0.7 6.5 6.5 6.5 6.5
Lane Util. Factor 1.00 *1.00 1.00 *1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.96 1.00 1.00 0.98 1.00 0.99
Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.91
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1560 3239 1585 3499 1355 1606 1691 1412 1568 1605
Flt Permitted 0.09 1.00 0.33 1.00 1.00 0.13 1.00 1.00 0.68 1.00
Satd. Flow (perm) 152 3239 556 3499 1355 228 1691 1412 1120 1605
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 75 670 129 13 1270 43 164 122 27 114 252 337
RTOR Reduction (vph) 0 17 0 0 0 26 0 0 16 0 47 0
Lane Group Flow (vph) 75 782 0 13 1270 17 164 122 11 114 542 0
Confl. Peds. (#/hr) 7 17 17 7 5 4 4 5
Heavy Vehicles (%) 3% 1% 0% 0% 2% 2% 0% 0% 0% 2% 0% 1%
Turn Type pm+pt NA Perm NA Perm pm+pt NA Perm Perm NA
Protected Phases 5 2 6 3 8 4
Permitted Phases 2 6 6 8 8 4
Actuated Green, G (s) 45.5 45.5 39.5 39.5 39.5 42.5 42.5 42.5 34.5 34.5
Effective Green, g (s) 46.5 45.5 39.5 39.5 39.5 45.5 42.5 42.5 34.5 34.5
Actuated g/C Ratio 0.46 0.45 0.39 0.39 0.39 0.45 0.42 0.42 0.34 0.34
Clearance Time (s) 3.7 6.5 6.5 6.5 6.5 3.7 6.5 6.5 6.5 6.5
Lane Grp Cap (vph) 115 1459 217 1368 529 202 711 594 382 548
v/s Ratio Prot c0.02 0.24 c0.36 c0.06 0.07 c0.34
v/s Ratio Perm 0.28 0.02 0.01 0.31 0.01 0.10
v/c Ratio 0.65 0.54 0.06 0.93 0.03 0.81 0.17 0.02 0.30 0.99
Uniform Delay, d1 20.6 20.1 19.2 29.4 19.0 21.5 18.3 17.1 24.4 33.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 25.3 1.4 0.5 12.3 0.1 28.7 0.5 0.1 2.0 35.7
Delay (s) 45.9 21.5 19.7 41.7 19.1 50.2 18.8 17.1 26.4 68.7
Level of Service D C B D B D B B C E
Approach Delay (s) 23.6 40.8 35.1 61.9
Approach LOS C D D E

Intersection Summary
HCM 2000 Control Delay 40.2 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 101.0 Sum of lost time (s) 16.4
Intersection Capacity Utilization 102.1% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 61 656 45 37 1619 15 49 11 70 5 6 114
Future Volume (vph) 61 656 45 37 1619 15 49 11 70 5 6 114
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 41.1 0.0 47.6 0.0 17.0 0.0 18.6 0.0
Storage Lanes 1 0 1 0 1 1 1 0
Taper Length (m) 46.4 52.7 27.1 21.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.98 1.00 0.97 0.90 0.91 0.96
Frt 0.990 0.999 0.850 0.858
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1608 3180 0 1594 3303 0 1526 1648 1465 1552 1434 0
Flt Permitted 0.088 0.360 0.673 0.750
Satd. Flow (perm) 149 3180 0 594 3303 0 1050 1648 1318 1117 1434 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 14 2 76 13
Link Speed (k/h) 50 50 50 50
Link Distance (m) 277.9 212.7 115.0 89.8
Travel Time (s) 20.0 15.3 8.3 6.5
Confl. Peds. (#/hr) 21 29 29 21 30 79 79 30
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 11% 11% 5% 12% 8% 0% 17% 14% 9% 15% 0% 8%
Adj. Flow (vph) 66 713 49 40 1760 16 53 12 76 5 7 124
Shared Lane Traffic (%)
Lane Group Flow (vph) 66 762 0 40 1776 0 53 12 76 5 131 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 0 1 0 1 1 0 1 1
Detector Template 
Leading Detector (m) 19.5 0.0 19.5 0.0 9.0 15.0 0.0 9.0 15.0
Trailing Detector (m) 15.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 4.5 0.0 4.5 0.0 9.0 15.0 0.0 9.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA Perm NA Perm Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 8 4
Detector Phase 2 6 8 8 4 4
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 31.0 31.0 31.0 31.0 29.0 29.0 29.0 27.3 27.3
Total Split (s) 51.0 51.0 51.0 51.0 29.0 29.0 29.0 29.0 29.0
Total Split (%) 63.8% 63.8% 63.8% 63.8% 36.3% 36.3% 36.3% 36.3% 36.3%
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 44.7 44.7 44.7 44.7 22.7 22.7 22.7 22.7 22.7
Yellow Time (s) 4.0 4.0 4.0 4.0 3.3 3.3 3.3 3.3 3.3
All-Red Time (s) 2.3 2.3 2.3 2.3 3.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None None None None
Walk Time (s) 17.0 17.0 17.0 17.0 16.0 16.0 16.0 16.0 16.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 59.3 59.3 59.3 59.3 12.2 12.2 10.6 12.2 12.2
Actuated g/C Ratio 0.74 0.74 0.74 0.74 0.15 0.15 0.13 0.15 0.15
v/c Ratio 0.60 0.32 0.09 0.73 0.33 0.05 0.32 0.03 0.57
Control Delay 42.9 4.6 9.7 17.1 34.5 26.9 10.9 26.6 37.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 42.9 4.6 9.7 17.1 34.5 26.9 10.9 26.6 37.4
LOS D A A B C C B C D
Approach Delay 7.6 16.9 21.1 37.0
Approach LOS A B C D

Intersection Summary
Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 39.2 (49%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.73
Intersection Signal Delay: 15.4 Intersection LOS: B
Intersection Capacity Utilization 78.1% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     420: WHITE OAKS CT & DUNDAS ST
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Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 66 762 40 1776 53 12 76 5 131
v/c Ratio 0.60 0.32 0.09 0.73 0.33 0.05 0.32 0.03 0.57
Control Delay 42.9 4.6 9.7 17.1 34.5 26.9 10.9 26.6 37.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 42.9 4.6 9.7 17.1 34.5 26.9 10.9 26.6 37.4
Queue Length 50th (m) 4.3 15.8 2.6 118.9 6.7 1.5 0.0 0.6 15.5
Queue Length 95th (m) #28.1 28.0 m4.2 m136.2 14.9 5.1 9.3 3.1 28.5
Internal Link Dist (m) 253.9 188.7 91.0 65.8
Turn Bay Length (m) 41.1 47.6 17.0 18.6
Base Capacity (vph) 110 2361 440 2449 297 467 240 316 416
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.60 0.32 0.09 0.73 0.18 0.03 0.32 0.02 0.31

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 61 656 45 37 1619 15 49 11 70 5 6 114
Future Volume (vph) 61 656 45 37 1619 15 49 11 70 5 6 114
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.90 1.00 0.96
Flpb, ped/bikes 1.00 1.00 0.98 1.00 0.97 1.00 1.00 0.91 1.00
Frt 1.00 0.99 1.00 1.00 1.00 1.00 0.85 1.00 0.86
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1605 3181 1565 3301 1482 1648 1318 1414 1434
Flt Permitted 0.09 1.00 0.36 1.00 0.67 1.00 1.00 0.75 1.00
Satd. Flow (perm) 148 3181 594 3301 1050 1648 1318 1116 1434
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 66 713 49 40 1760 16 53 12 76 5 7 124
RTOR Reduction (vph) 0 4 0 0 1 0 0 0 66 0 11 0
Lane Group Flow (vph) 66 758 0 40 1775 0 53 12 10 5 120 0
Confl. Peds. (#/hr) 21 29 29 21 30 79 79 30
Heavy Vehicles (%) 11% 11% 5% 12% 8% 0% 17% 14% 9% 15% 0% 8%
Turn Type Perm NA Perm NA Perm NA Perm Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 8 4
Actuated Green, G (s) 56.8 56.8 56.8 56.8 10.6 10.6 10.6 10.6 10.6
Effective Green, g (s) 56.8 56.8 56.8 56.8 10.6 10.6 10.6 10.6 10.6
Actuated g/C Ratio 0.71 0.71 0.71 0.71 0.13 0.13 0.13 0.13 0.13
Clearance Time (s) 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 105 2258 421 2343 139 218 174 147 190
v/s Ratio Prot 0.24 c0.54 0.01 c0.08
v/s Ratio Perm 0.45 0.07 0.05 0.01 0.00
v/c Ratio 0.63 0.34 0.10 0.76 0.38 0.06 0.06 0.03 0.63
Uniform Delay, d1 6.1 4.4 3.6 7.3 31.7 30.3 30.3 30.2 32.8
Progression Factor 1.52 0.84 1.77 1.84 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 24.1 0.4 0.2 1.2 1.7 0.1 0.1 0.1 6.6
Delay (s) 33.4 4.1 6.6 14.5 33.4 30.4 30.5 30.3 39.5
Level of Service C A A B C C C C D
Approach Delay (s) 6.4 14.4 31.6 39.2
Approach LOS A B C D

Intersection Summary
HCM 2000 Control Delay 14.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.6
Intersection Capacity Utilization 78.1% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 844 0 0 1631 0 0 0 0 0 0 0
Future Volume (vph) 0 844 0 0 1631 0 0 0 0 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt
Flt Protected
Satd. Flow (prot) 0 3500 0 0 3500 0 0 0 0 0 0 0
Flt Permitted
Satd. Flow (perm) 0 3500 0 0 3500 0 0 0 0 0 0 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR)
Link Speed (k/h) 50 50 50 50
Link Distance (m) 260.0 281.1 73.8 91.9
Travel Time (s) 18.7 20.2 5.3 6.6
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 917 0 0 1773 0 0 0 0 0 0 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 917 0 0 1773 0 0 0 0 0 0 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 0.0 0.0
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 9.0 4.8 4.8
Two way Left Turn Lane Yes Yes
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 0 0
Detector Template 
Leading Detector (m) 0.0 0.0
Trailing Detector (m) 0.0 0.0
Turn Type NA NA
Protected Phases 2 2
Permitted Phases
Detector Phase
Switch Phase
Minimum Initial (s) 15.0 15.0
Minimum Split (s) 23.0 23.0
Total Split (s) 58.0 58.0
Total Split (%) 72.5% 72.5%
Maximum Green (s) 52.1 52.1
Yellow Time (s) 4.0 4.0
All-Red Time (s) 1.9 1.9
Lost Time Adjust (s) 0.0 0.0
Total Lost Time (s) 5.9 5.9
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0
Recall Mode C-Max C-Max
Walk Time (s) 5.0 5.0
Flash Dont Walk (s) 5.0 5.0
Pedestrian Calls (#/hr) 0 0
Act Effct Green (s) 80.0 80.0
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Lane Group Ø4
Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphpl)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (k/h)
Link Distance (m)
Travel Time (s)
Peak Hour Factor
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(m)
Link Offset(m)
Crosswalk Width(m)
Two way Left Turn Lane
Headway Factor
Turning Speed (k/h)
Number of Detectors 
Detector Template 
Leading Detector (m)
Trailing Detector (m)
Turn Type
Protected Phases 4
Permitted Phases
Detector Phase
Switch Phase
Minimum Initial (s) 8.0
Minimum Split (s) 22.0
Total Split (s) 22.0
Total Split (%) 28%
Maximum Green (s) 18.0
Yellow Time (s) 3.0
All-Red Time (s) 1.0
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0
Recall Mode None
Walk Time (s) 12.0
Flash Dont Walk (s) 5.0
Pedestrian Calls (#/hr) 0
Act Effct Green (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Actuated g/C Ratio 1.00 1.00
v/c Ratio 0.26 0.51
Control Delay 0.2 0.5
Queue Delay 0.0 0.0
Total Delay 0.2 0.5
LOS A A
Approach Delay 0.2 0.5
Approach LOS A A

Intersection Summary
Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 12.8 (16%), Referenced to phase 2:EBWB, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.51
Intersection Signal Delay: 0.4 Intersection LOS: A
Intersection Capacity Utilization 50.0% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     488: DUNDAS ST & FIRE HALL 6
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Lane Group Ø4
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS

Intersection Summary
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Lane Group EBT WBT
Lane Group Flow (vph) 917 1773
v/c Ratio 0.26 0.51
Control Delay 0.2 0.5
Queue Delay 0.0 0.0
Total Delay 0.2 0.5
Queue Length 50th (m) 0.0 0.0
Queue Length 95th (m) m0.0 0.0
Internal Link Dist (m) 236.0 257.1
Turn Bay Length (m)
Base Capacity (vph) 3500 3500
Starvation Cap Reductn 0 0
Spillback Cap Reductn 0 0
Storage Cap Reductn 0 0
Reduced v/c Ratio 0.26 0.51

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 844 0 0 1631 0 0 0 0 0 0 0
Future Volume (vph) 0 844 0 0 1631 0 0 0 0 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.9 5.9
Lane Util. Factor 0.95 0.95
Frt 1.00 1.00
Flt Protected 1.00 1.00
Satd. Flow (prot) 3500 3500
Flt Permitted 1.00 1.00
Satd. Flow (perm) 3500 3500
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 917 0 0 1773 0 0 0 0 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 917 0 0 1773 0 0 0 0 0 0 0
Turn Type NA NA
Protected Phases 2 2
Permitted Phases
Actuated Green, G (s) 80.0 80.0
Effective Green, g (s) 80.0 80.0
Actuated g/C Ratio 1.00 1.00
Clearance Time (s) 5.9 5.9
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 3500 3500
v/s Ratio Prot 0.26 c0.51
v/s Ratio Perm
v/c Ratio 0.26 0.51
Uniform Delay, d1 0.0 0.0
Progression Factor 1.00 1.00
Incremental Delay, d2 0.2 0.5
Delay (s) 0.2 0.5
Level of Service A A
Approach Delay (s) 0.2 0.5 0.0 0.0
Approach LOS A A A A

Intersection Summary
HCM 2000 Control Delay 0.4 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 9.9
Intersection Capacity Utilization 50.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 4 724 1634 4 7 2
Future Volume (vph) 4 724 1634 4 7 2
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 165.0 125.0 0.0 0.0
Storage Lanes 1 1 1 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1580 3245 3500 1597 1638 1597
Flt Permitted 0.066 0.950
Satd. Flow (perm) 110 3245 3500 1597 1638 1597
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 4 2
Link Speed (k/h) 48 48 48
Link Distance (m) 335.9 830.5 412.7
Travel Time (s) 25.2 62.3 31.0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 13% 10% 2% 0% 9% 0%
Adj. Flow (vph) 4 787 1776 4 8 2
Shared Lane Traffic (%)
Lane Group Flow (vph) 4 787 1776 4 8 2
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 24 14 24 14
Number of Detectors 1 0 0 0 1 0
Detector Template Left Thru Thru Right Left Right
Leading Detector (m) 24.0 0.0 0.0 0.0 24.0 0.0
Trailing Detector (m) 15.0 0.0 0.0 0.0 15.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 15.0 15.0 15.0
Detector 1 Size(m) 9.0 15.0 15.0 9.0 9.0 9.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 3.0 3.0 3.0 3.0 3.0 3.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA NA Perm Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 4 8 6
Detector Phase 7 4 8 8 6 6
Switch Phase
Minimum Initial (s) 2.0 20.0 20.0 20.0 8.0 8.0
Minimum Split (s) 8.0 28.0 28.0 28.0 33.0 33.0
Total Split (s) 8.0 67.0 59.0 59.0 33.0 33.0
Total Split (%) 8.0% 67.0% 59.0% 59.0% 33.0% 33.0%
Maximum Green (s) 3.3 60.5 52.5 52.5 26.6 26.6
Yellow Time (s) 4.7 4.7 4.7 4.7 3.4 3.4
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Lane Group EBL EBT WBT WBR SBL SBR
All-Red Time (s) 0.0 1.8 1.8 1.8 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.7 6.5 6.5 6.5 6.4 6.4
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None C-Max C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 5.0 5.0 18.0 18.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 58.9 57.1 55.5 55.5 30.0 30.0
Actuated g/C Ratio 0.59 0.57 0.56 0.56 0.30 0.30
v/c Ratio 0.04 0.42 0.91 0.00 0.02 0.00
Control Delay 7.8 12.7 29.0 6.5 27.1 19.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 7.8 12.7 29.0 6.5 27.1 19.5
LOS A B C A C B
Approach Delay 12.6 28.9 25.6
Approach LOS B C C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2: and 6:SBL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.91
Intersection Signal Delay: 23.9 Intersection LOS: C
Intersection Capacity Utilization 62.6% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     665: Dundas St. & Halls Rd. 
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Group Flow (vph) 4 787 1776 4 8 2
v/c Ratio 0.04 0.42 0.91 0.00 0.02 0.00
Control Delay 7.8 12.7 29.0 6.5 27.1 19.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 7.8 12.7 29.0 6.5 27.1 19.5
Queue Length 50th (m) 0.3 37.0 128.5 0.0 1.0 0.0
Queue Length 95th (m) 1.4 46.6 #207.2 1.5 4.3 1.6
Internal Link Dist (m) 311.9 806.5 388.7
Turn Bay Length (m) 165.0 125.0
Base Capacity (vph) 113 1963 1946 889 491 481
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.04 0.40 0.91 0.00 0.02 0.00

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 4 724 1634 4 7 2
Future Volume (vph) 4 724 1634 4 7 2
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.7 6.5 6.5 6.5 6.4 6.4
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1580 3245 3500 1597 1638 1597
Flt Permitted 0.07 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 110 3245 3500 1597 1638 1597
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 4 787 1776 4 8 2
RTOR Reduction (vph) 0 0 0 2 0 1
Lane Group Flow (vph) 4 787 1776 2 8 1
Heavy Vehicles (%) 13% 10% 2% 0% 9% 0%
Turn Type pm+pt NA NA Perm Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 4 8 6
Actuated Green, G (s) 60.9 60.9 55.5 55.5 26.2 26.2
Effective Green, g (s) 60.9 60.9 55.5 55.5 26.2 26.2
Actuated g/C Ratio 0.61 0.61 0.56 0.56 0.26 0.26
Clearance Time (s) 4.7 6.5 6.5 6.5 6.4 6.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 77 1976 1942 886 429 418
v/s Ratio Prot 0.00 c0.24 c0.51 c0.00
v/s Ratio Perm 0.03 0.00 0.00
v/c Ratio 0.05 0.40 0.91 0.00 0.02 0.00
Uniform Delay, d1 18.5 10.1 20.1 9.9 27.4 27.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.1 7.2 0.0 0.1 0.0
Delay (s) 18.7 10.2 27.3 9.9 27.4 27.2
Level of Service B B C A C C
Approach Delay (s) 10.3 27.2 27.4
Approach LOS B C C

Intersection Summary
HCM 2000 Control Delay 22.0 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 17.6
Intersection Capacity Utilization 62.6% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings AM Peak Hour
4: ATHOL STREET & DUNDAS ST Whitby Oshawa - Future Background AM

Synchro 11 12-18-2020
IBI Group Page 1

Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 666 19 70 803 6 38
Future Volume (vph) 666 19 70 803 6 38
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 0.95 0.95 0.95 0.95 1.00 1.00
Frt 0.996 0.885
Flt Protected 0.996 0.993
Satd. Flow (prot) 3488 0 0 3460 1651 0
Flt Permitted 0.996 0.993
Satd. Flow (perm) 3488 0 0 3460 1651 0
Link Speed (k/h) 50 50 48
Link Distance (m) 205.3 52.7 76.8
Travel Time (s) 14.8 3.8 5.8
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 2% 0% 0% 3% 0% 0%
Adj. Flow (vph) 724 21 76 873 7 41
Shared Lane Traffic (%)
Lane Group Flow (vph) 745 0 0 949 48 0
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(m) 0.0 0.0 3.5
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 14 24 24 14
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 56.6% ICU Level of Service B
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 25 678 1 7 837 25 0 0 3 8 0 12
Future Volume (vph) 25 678 1 7 837 25 0 0 3 8 0 12
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 0.95 0.95 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.996 0.865 0.920
Flt Protected 0.998 0.980
Satd. Flow (prot) 0 3493 0 0 3486 0 0 1593 0 0 1661 0
Flt Permitted 0.998 0.980
Satd. Flow (perm) 0 3493 0 0 3486 0 0 1593 0 0 1661 0
Link Speed (k/h) 50 50 48 48
Link Distance (m) 52.7 118.4 74.7 85.9
Travel Time (s) 3.8 8.5 5.6 6.4
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 27 737 1 8 910 27 0 0 3 9 0 13
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 765 0 0 945 0 0 3 0 0 22 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 0.0 0.0
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Sign Control Free Free Stop Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 51.5% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 641 63 0 660 148 0 484 24 0 609 113
Future Volume (vph) 0 641 63 0 660 148 0 484 24 0 609 113
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 24.2 0.0 0.0 0.0 0.0 0.0 16.9
Storage Lanes 0 1 0 1 0 0 0 1
Taper Length (m) 0.0 0.0 0.0 0.0
Lane Util. Factor 1.00 *1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.87 1.00 0.81
Frt 0.987 0.850 0.994 0.850
Flt Protected
Satd. Flow (prot) 0 3242 0 0 1658 1395 0 1626 0 0 1658 1437
Flt Permitted
Satd. Flow (perm) 0 3242 0 0 1658 1213 0 1626 0 0 1658 1162
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 18 124 4 48
Link Speed (k/h) 50 50 50 50
Link Distance (m) 102.6 205.3 239.3 85.4
Travel Time (s) 7.4 14.8 17.2 6.1
Confl. Peds. (#/hr) 48 45 45 48 83 75 75 83
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 2% 0% 0% 2% 3% 0% 3% 0% 0% 2% 0%
Adj. Flow (vph) 0 697 68 0 717 161 0 526 26 0 662 123
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 765 0 0 717 161 0 552 0 0 662 123
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 3.5 0.0 0.0
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type NA NA Perm NA NA Perm
Protected Phases 2 2 4 4
Permitted Phases 2 4
Minimum Split (s) 24.0 24.0 24.0 24.5 24.5 24.5
Total Split (s) 41.6 41.6 41.6 38.4 38.4 38.4
Total Split (%) 52.0% 52.0% 52.0% 48.0% 48.0% 48.0%
Maximum Green (s) 36.1 36.1 36.1 32.9 32.9 32.9
Yellow Time (s) 3.3 3.3 3.3 3.3 3.3 3.3
All-Red Time (s) 2.2 2.2 2.2 2.2 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5 5.5 5.5
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 10.0 10.0 10.0 12.0 12.0 12.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 36.1 36.1 36.1 32.9 32.9 32.9
Actuated g/C Ratio 0.45 0.45 0.45 0.41 0.41 0.41
v/c Ratio 0.52 0.96 0.26 0.82 0.97 0.24
Control Delay 5.9 54.1 12.6 33.2 53.7 11.2
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 5.9 54.1 12.6 33.2 53.7 11.2
LOS A D B C D B
Approach Delay 5.9 46.5 33.3 47.1
Approach LOS A D C D

Intersection Summary
Area Type: CBD
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 0.9 (1%), Referenced to phase 2:EBWB, Start of Green
Natural Cycle: 90
Control Type: Pretimed
Maximum v/c Ratio: 0.97
Intersection Signal Delay: 33.8 Intersection LOS: C
Intersection Capacity Utilization 83.4% ICU Level of Service E
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     89: BROCK ST S & DUNDAS ST
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Lane Group EBT WBT WBR NBT SBT SBR
Lane Group Flow (vph) 765 717 161 552 662 123
v/c Ratio 0.52 0.96 0.26 0.82 0.97 0.24
Control Delay 5.9 54.1 12.6 33.2 53.7 11.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 5.9 54.1 12.6 33.2 53.7 11.2
Queue Length 50th (m) 8.5 103.0 7.2 66.3 88.1 6.4
Queue Length 95th (m) 12.1 #166.8 25.7 #116.8 #150.9 16.4
Internal Link Dist (m) 78.6 181.3 215.3 61.4
Turn Bay Length (m) 16.9
Base Capacity (vph) 1472 748 615 671 681 506
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.52 0.96 0.26 0.82 0.97 0.24

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 641 63 0 660 148 0 484 24 0 609 113
Future Volume (vph) 0 641 63 0 660 148 0 484 24 0 609 113
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5
Lane Util. Factor *1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 0.99 1.00 0.87 1.00 1.00 0.81
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.99 1.00 0.85 0.99 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3241 1658 1213 1625 1658 1162
Flt Permitted 1.00 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3241 1658 1213 1625 1658 1162
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 697 68 0 717 161 0 526 26 0 662 123
RTOR Reduction (vph) 0 10 0 0 0 68 0 2 0 0 0 28
Lane Group Flow (vph) 0 755 0 0 717 93 0 550 0 0 662 95
Confl. Peds. (#/hr) 48 45 45 48 83 75 75 83
Heavy Vehicles (%) 0% 2% 0% 0% 2% 3% 0% 3% 0% 0% 2% 0%
Turn Type NA NA Perm NA NA Perm
Protected Phases 2 2 4 4
Permitted Phases 2 4
Actuated Green, G (s) 36.1 36.1 36.1 32.9 32.9 32.9
Effective Green, g (s) 36.1 36.1 36.1 32.9 32.9 32.9
Actuated g/C Ratio 0.45 0.45 0.45 0.41 0.41 0.41
Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5
Lane Grp Cap (vph) 1462 748 547 668 681 477
v/s Ratio Prot 0.23 c0.43 0.34 c0.40
v/s Ratio Perm 0.08 0.08
v/c Ratio 0.52 0.96 0.17 0.82 0.97 0.20
Uniform Delay, d1 15.7 21.2 13.0 21.0 23.1 15.1
Progression Factor 0.31 1.41 2.64 1.00 1.00 1.00
Incremental Delay, d2 1.1 22.8 0.6 11.0 28.3 0.9
Delay (s) 6.0 52.8 35.1 32.0 51.4 16.0
Level of Service A D D C D B
Approach Delay (s) 6.0 49.5 32.0 45.9
Approach LOS A D C D

Intersection Summary
HCM 2000 Control Delay 34.1 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 83.4% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings AM Peak Hour
95: RR 45 (HENRY ST)/EUCLID ST & DUNDAS ST Whitby Oshawa - Future Background AM

Synchro 11 12-18-2020
IBI Group Page 7

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 50 620 105 31 659 14 128 128 51 37 215 100
Future Volume (vph) 50 620 105 31 659 14 128 128 51 37 215 100
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 24.7 0.0 30.2 16.0 7.6 11.0 13.8 0.0
Storage Lanes 1 0 1 1 1 1 1 0
Taper Length (m) 32.9 38.5 41.4 24.7
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.99 0.99 1.00 0.99 0.94 0.96 0.99
Frt 0.978 0.997 0.850 0.952
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1606 3089 0 1606 3140 0 1591 1691 1437 1560 1587 0
Flt Permitted 0.314 0.285 0.464 0.668
Satd. Flow (perm) 529 3089 0 477 3140 0 772 1691 1354 1054 1587 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 31 3 55 35
Link Speed (k/h) 50 50 50 50
Link Distance (m) 118.8 293.5 120.1 355.3
Travel Time (s) 8.6 21.1 8.6 25.6
Confl. Peds. (#/hr) 5 19 19 5 10 39 39 10
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 1% 0% 0% 2% 0% 1% 0% 0% 3% 1% 0%
Adj. Flow (vph) 54 674 114 34 716 15 139 139 55 40 234 109
Shared Lane Traffic (%)
Lane Group Flow (vph) 54 788 0 34 731 0 139 139 55 40 343 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA Perm NA Perm NA Perm Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 8 4
Minimum Split (s) 28.0 28.0 28.0 28.0 28.0 28.0 28.0 28.0 28.0
Total Split (s) 42.0 42.0 42.0 42.0 38.0 38.0 38.0 38.0 38.0
Total Split (%) 52.5% 52.5% 52.5% 52.5% 47.5% 47.5% 47.5% 47.5% 47.5%
Maximum Green (s) 35.7 35.7 35.7 35.7 31.9 31.9 31.9 31.9 31.9
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.6 2.6 2.6 2.6 2.4 2.4 2.4 2.4 2.4
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.3 6.3 6.3 6.3 6.1 6.1 6.1 6.1 6.1
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 14.0 14.0 14.0 14.0 15.0 15.0 15.0 15.0 15.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 35.7 35.7 35.7 35.7 31.9 31.9 31.9 31.9 31.9
Actuated g/C Ratio 0.45 0.45 0.45 0.45 0.40 0.40 0.40 0.40 0.40
v/c Ratio 0.23 0.56 0.16 0.52 0.45 0.21 0.10 0.10 0.53
Control Delay 16.9 17.6 15.0 19.7 23.6 16.8 5.1 15.9 19.8
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 16.9 17.6 15.0 19.7 23.6 16.8 5.1 15.9 19.8
LOS B B B B C B A B B
Approach Delay 17.6 19.5 17.7 19.4
Approach LOS B B B B

Intersection Summary
Area Type: CBD
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 57.6 (72%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 60
Control Type: Pretimed
Maximum v/c Ratio: 0.56
Intersection Signal Delay: 18.5 Intersection LOS: B
Intersection Capacity Utilization 77.9% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     95: RR 45 (HENRY ST)/EUCLID ST & DUNDAS ST
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Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 54 788 34 731 139 139 55 40 343
v/c Ratio 0.23 0.56 0.16 0.52 0.45 0.21 0.10 0.10 0.53
Control Delay 16.9 17.6 15.0 19.7 23.6 16.8 5.1 15.9 19.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 16.9 17.6 15.0 19.7 23.6 16.8 5.1 15.9 19.8
Queue Length 50th (m) 4.5 39.6 3.6 54.1 13.9 12.4 0.0 3.4 31.7
Queue Length 95th (m) 11.8 54.8 m4.5 m57.3 28.9 23.1 5.9 9.0 53.6
Internal Link Dist (m) 94.8 269.5 96.1 331.3
Turn Bay Length (m) 24.7 30.2 7.6 11.0 13.8
Base Capacity (vph) 236 1395 212 1402 307 674 572 420 653
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.23 0.56 0.16 0.52 0.45 0.21 0.10 0.10 0.53

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 50 620 105 31 659 14 128 128 51 37 215 100
Future Volume (vph) 50 620 105 31 659 14 128 128 51 37 215 100
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 6.3 6.3 6.1 6.1 6.1 6.1 6.1
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 1.00 0.94 1.00 0.99
Flpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00 1.00 0.96 1.00
Frt 1.00 0.98 1.00 1.00 1.00 1.00 0.85 1.00 0.95
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1601 3090 1589 3140 1580 1691 1354 1499 1587
Flt Permitted 0.31 1.00 0.28 1.00 0.46 1.00 1.00 0.67 1.00
Satd. Flow (perm) 529 3090 476 3140 772 1691 1354 1055 1587
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 54 674 114 34 716 15 139 139 55 40 234 109
RTOR Reduction (vph) 0 17 0 0 2 0 0 0 33 0 21 0
Lane Group Flow (vph) 54 771 0 34 729 0 139 139 22 40 322 0
Confl. Peds. (#/hr) 5 19 19 5 10 39 39 10
Heavy Vehicles (%) 0% 1% 0% 0% 2% 0% 1% 0% 0% 3% 1% 0%
Turn Type Perm NA Perm NA Perm NA Perm Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 8 4
Actuated Green, G (s) 35.7 35.7 35.7 35.7 31.9 31.9 31.9 31.9 31.9
Effective Green, g (s) 35.7 35.7 35.7 35.7 31.9 31.9 31.9 31.9 31.9
Actuated g/C Ratio 0.45 0.45 0.45 0.45 0.40 0.40 0.40 0.40 0.40
Clearance Time (s) 6.3 6.3 6.3 6.3 6.1 6.1 6.1 6.1 6.1
Lane Grp Cap (vph) 236 1378 212 1401 307 674 539 420 632
v/s Ratio Prot c0.25 0.23 0.08 c0.20
v/s Ratio Perm 0.10 0.07 0.18 0.02 0.04
v/c Ratio 0.23 0.56 0.16 0.52 0.45 0.21 0.04 0.10 0.51
Uniform Delay, d1 13.7 16.3 13.2 16.0 17.6 15.8 14.7 15.0 18.1
Progression Factor 1.00 1.00 1.01 1.18 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.2 1.6 0.8 0.7 4.8 0.7 0.1 0.5 2.9
Delay (s) 15.9 18.0 14.1 19.5 22.4 16.4 14.8 15.5 21.1
Level of Service B B B B C B B B C
Approach Delay (s) 17.9 19.3 18.7 20.5
Approach LOS B B B C

Intersection Summary
HCM 2000 Control Delay 18.9 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.4
Intersection Capacity Utilization 77.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 64 597 20 91 921 141 39 341 60 229 599 89
Future Volume (vph) 64 597 20 91 921 141 39 341 60 229 599 89
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 17.1 0.0 98.4 0.0 23.5 0.0 102.4 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 37.0 12.6 27.3 30.0
Lane Util. Factor 1.00 *1.00 0.95 1.00 *1.00 0.95 1.00 *1.00 0.95 1.00 0.95 0.95
Ped Bike Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00
Frt 0.995 0.980 0.978 0.981
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1591 3331 0 1591 3246 0 1606 3287 0 1606 3146 0
Flt Permitted 0.108 0.330 0.368 0.400
Satd. Flow (perm) 181 3331 0 552 3246 0 622 3287 0 670 3146 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 4 21 22 20
Link Speed (k/h) 50 50 50 40
Link Distance (m) 457.3 160.3 1037.5 218.0
Travel Time (s) 32.9 11.5 74.7 19.6
Confl. Peds. (#/hr) 6 5 5 6 3 19 19 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 1% 0% 1% 2% 1% 0% 0% 1% 0% 0% 0%
Adj. Flow (vph) 70 649 22 99 1001 153 42 371 65 249 651 97
Shared Lane Traffic (%)
Lane Group Flow (vph) 70 671 0 99 1154 0 42 436 0 249 748 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type pm+pt NA pm+pt NA Perm NA pm+pt NA
Protected Phases 5 2 1 6 8 7 4
Permitted Phases 2 6 8 4
Minimum Split (s) 9.0 41.0 9.0 41.0 35.0 35.0 9.0 35.0
Total Split (s) 9.0 45.0 9.0 45.0 35.0 35.0 11.0 46.0
Total Split (%) 9.0% 45.0% 9.0% 45.0% 35.0% 35.0% 11.0% 46.0%
Maximum Green (s) 6.0 38.4 6.0 38.4 29.1 29.1 8.0 40.1
Yellow Time (s) 3.0 4.1 3.0 4.1 3.7 3.7 3.0 3.7
All-Red Time (s) 0.0 2.5 0.0 2.5 2.2 2.2 0.0 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.6 3.0 6.6 5.9 5.9 3.0 5.9
Lead/Lag Lead Lag Lead Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 25.0 25.0 21.0 21.0 21.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 48.0 38.4 48.0 38.4 29.1 29.1 43.0 40.1
Actuated g/C Ratio 0.48 0.38 0.48 0.38 0.29 0.29 0.43 0.40
v/c Ratio 0.41 0.52 0.30 0.92 0.23 0.45 0.69 0.59
Control Delay 20.0 25.4 12.9 37.2 31.2 29.1 31.6 25.1
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 20.0 25.4 12.9 37.2 31.2 29.1 31.6 25.1
LOS B C B D C C C C
Approach Delay 24.9 35.3 29.3 26.7
Approach LOS C D C C

Intersection Summary
Area Type: CBD
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 17 (17%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 95
Control Type: Pretimed
Maximum v/c Ratio: 0.92
Intersection Signal Delay: 29.8 Intersection LOS: C
Intersection Capacity Utilization 92.0% ICU Level of Service F
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     96: GARDEN ST & DUNDAS ST
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 70 671 99 1154 42 436 249 748
v/c Ratio 0.41 0.52 0.30 0.92 0.23 0.45 0.69 0.59
Control Delay 20.0 25.4 12.9 37.2 31.2 29.1 31.6 25.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 20.0 25.4 12.9 37.2 31.2 29.1 31.6 25.1
Queue Length 50th (m) 6.1 45.1 6.2 53.9 5.7 29.9 29.2 52.5
Queue Length 95th (m) 12.6 59.8 11.0 #115.3 14.2 42.4 #47.3 69.5
Internal Link Dist (m) 433.3 136.3 1013.5 194.0
Turn Bay Length (m) 17.1 98.4 23.5 102.4
Base Capacity (vph) 171 1281 327 1259 181 972 362 1273
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.41 0.52 0.30 0.92 0.23 0.45 0.69 0.59

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 64 597 20 91 921 141 39 341 60 229 599 89
Future Volume (vph) 64 597 20 91 921 141 39 341 60 229 599 89
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 6.6 3.0 6.6 5.9 5.9 3.0 5.9
Lane Util. Factor 1.00 *1.00 1.00 *1.00 1.00 *1.00 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.98 1.00 0.98 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1590 3331 1590 3246 1605 3286 1601 3144
Flt Permitted 0.11 1.00 0.33 1.00 0.37 1.00 0.40 1.00
Satd. Flow (perm) 181 3331 552 3246 621 3286 675 3144
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 70 649 22 99 1001 153 42 371 65 249 651 97
RTOR Reduction (vph) 0 2 0 0 13 0 0 16 0 0 12 0
Lane Group Flow (vph) 70 669 0 99 1141 0 42 420 0 249 736 0
Confl. Peds. (#/hr) 6 5 5 6 3 19 19 3
Heavy Vehicles (%) 1% 1% 0% 1% 2% 1% 0% 0% 1% 0% 0% 0%
Turn Type pm+pt NA pm+pt NA Perm NA pm+pt NA
Protected Phases 5 2 1 6 8 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 44.4 38.4 44.4 38.4 29.1 29.1 40.1 40.1
Effective Green, g (s) 44.4 38.4 44.4 38.4 29.1 29.1 40.1 40.1
Actuated g/C Ratio 0.44 0.38 0.44 0.38 0.29 0.29 0.40 0.40
Clearance Time (s) 3.0 6.6 3.0 6.6 5.9 5.9 3.0 5.9
Lane Grp Cap (vph) 164 1279 307 1246 180 956 344 1260
v/s Ratio Prot c0.03 0.20 0.02 c0.35 0.13 c0.06 0.23
v/s Ratio Perm 0.16 0.12 0.07 c0.23
v/c Ratio 0.43 0.52 0.32 0.92 0.23 0.44 0.72 0.58
Uniform Delay, d1 19.2 23.7 16.8 29.3 27.0 28.8 23.5 23.4
Progression Factor 1.00 1.00 0.82 0.89 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.9 1.5 2.5 10.9 3.0 1.5 12.5 2.0
Delay (s) 27.1 25.3 16.3 36.8 30.0 30.3 35.9 25.4
Level of Service C C B D C C D C
Approach Delay (s) 25.4 35.2 30.3 28.0
Approach LOS C D C C

Intersection Summary
HCM 2000 Control Delay 30.4 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.5
Intersection Capacity Utilization 92.0% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 7 641 1 42 910 6 4 14 38 22 17 11
Future Volume (vph) 7 641 1 42 910 6 4 14 38 22 17 11
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 0.95 0.95 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 0.99 0.99
Frt 0.999 0.908 0.970
Flt Protected 0.999 0.998 0.997 0.978
Satd. Flow (prot) 0 2921 0 0 2933 0 0 1308 0 0 1411 0
Flt Permitted 0.944 0.894 0.970 0.865
Satd. Flow (perm) 0 2760 0 0 2626 0 0 1272 0 0 1244 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 1 41 12
Link Speed (k/h) 50 50 50 50
Link Distance (m) 118.4 457.3 151.2 181.4
Travel Time (s) 8.5 32.9 10.9 13.1
Confl. Peds. (#/hr) 11 18 18 11 9 6 6 9
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 10% 0% 13% 9% 11% 8% 8% 19% 6% 22% 14%
Adj. Flow (vph) 8 697 1 46 989 7 4 15 41 24 18 12
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 706 0 0 1042 0 0 60 0 0 54 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 0.0 0.0
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 0 1 0 1 1 1 1
Detector Template 
Leading Detector (m) 15.0 0.0 15.0 0.0 15.0 15.0 15.0 15.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 15.0 0.0 15.0 0.0 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Detector Phase 8 8 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 28.0 28.0 28.0 28.0 26.0 26.0 26.0 26.0
Total Split (s) 54.0 54.0 54.0 54.0 26.0 26.0 26.0 26.0
Total Split (%) 67.5% 67.5% 67.5% 67.5% 32.5% 32.5% 32.5% 32.5%
Maximum Green (s) 48.5 48.5 48.5 48.5 20.6 20.6 20.6 20.6
Yellow Time (s) 3.8 3.8 3.8 3.8 3.3 3.3 3.3 3.3
All-Red Time (s) 1.7 1.7 1.7 1.7 2.1 2.1 2.1 2.1
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.4 5.4
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0 13.0 13.0 13.0 13.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 67.5 67.5 9.1 9.1
Actuated g/C Ratio 0.84 0.84 0.11 0.11
v/c Ratio 0.30 0.47 0.33 0.36
Control Delay 0.7 4.2 20.4 33.1
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 0.7 4.2 20.4 33.1
LOS A A C C
Approach Delay 0.7 4.2 20.4 33.1
Approach LOS A A C C

Intersection Summary
Area Type: CBD
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 20 (25%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.47
Intersection Signal Delay: 4.2 Intersection LOS: A
Intersection Capacity Utilization 74.8% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     163: HICKORY ST & DUNDAS ST
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Lane Group EBT WBT NBT SBT
Lane Group Flow (vph) 706 1042 60 54
v/c Ratio 0.30 0.47 0.33 0.36
Control Delay 0.7 4.2 20.4 33.1
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 0.7 4.2 20.4 33.1
Queue Length 50th (m) 2.0 22.8 2.5 5.6
Queue Length 95th (m) m3.0 41.7 11.7 14.6
Internal Link Dist (m) 94.4 433.3 127.2 157.4
Turn Bay Length (m)
Base Capacity (vph) 2329 2216 357 329
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.30 0.47 0.17 0.16

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 7 641 1 42 910 6 4 14 38 22 17 11
Future Volume (vph) 7 641 1 42 910 6 4 14 38 22 17 11
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5 5.4 5.4
Lane Util. Factor 0.95 0.95 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.99 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.91 0.97
Flt Protected 1.00 1.00 1.00 0.98
Satd. Flow (prot) 2922 2930 1306 1407
Flt Permitted 0.94 0.89 0.97 0.86
Satd. Flow (perm) 2759 2624 1272 1244
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 8 697 1 46 989 7 4 15 41 24 18 12
RTOR Reduction (vph) 0 0 0 0 0 0 0 38 0 0 11 0
Lane Group Flow (vph) 0 706 0 0 1042 0 0 22 0 0 43 0
Confl. Peds. (#/hr) 11 18 18 11 9 6 6 9
Heavy Vehicles (%) 0% 10% 0% 13% 9% 11% 8% 8% 19% 6% 22% 14%
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 63.2 63.2 5.9 5.9
Effective Green, g (s) 63.2 63.2 5.9 5.9
Actuated g/C Ratio 0.79 0.79 0.07 0.07
Clearance Time (s) 5.5 5.5 5.4 5.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2179 2072 93 91
v/s Ratio Prot
v/s Ratio Perm 0.26 c0.40 0.02 c0.03
v/c Ratio 0.32 0.50 0.24 0.47
Uniform Delay, d1 2.4 2.9 34.9 35.6
Progression Factor 0.14 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.9 1.3 3.8
Delay (s) 0.7 3.8 36.2 39.4
Level of Service A A D D
Approach Delay (s) 0.7 3.8 36.2 39.4
Approach LOS A A D D

Intersection Summary
HCM 2000 Control Delay 4.7 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.50
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 10.9
Intersection Capacity Utilization 74.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 809 49 8 1167 7 6
Future Volume (vph) 809 49 8 1167 7 6
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 33.0 20.0 0.0 0.0
Storage Lanes 1 1 1 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 0.95 1.00 1.00 0.95 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3535 1597 1785 3535 1785 1597
Flt Permitted 0.950 0.950
Satd. Flow (perm) 3535 1597 1785 3535 1785 1597
Link Speed (k/h) 50 50 48
Link Distance (m) 414.1 110.3 113.4
Travel Time (s) 29.8 7.9 8.5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 0% 0% 1% 0% 0%
Adj. Flow (vph) 879 53 9 1268 8 7
Shared Lane Traffic (%)
Lane Group Flow (vph) 879 53 9 1268 8 7
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(m) 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane Yes Yes
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 14 24 24 14
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 42.3% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 902 56 27 1111 48 24
Future Volume (vph) 902 56 27 1111 48 24
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 26.6 28.2 0.0
Storage Lanes 0 1 1 1
Taper Length (m) 28.8 24.6
Lane Util. Factor *1.00 0.95 1.00 0.95 1.00 1.00
Ped Bike Factor 1.00 1.00 0.99
Frt 0.991 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3014 0 1397 2975 1447 1250
Flt Permitted 0.283 0.950
Satd. Flow (perm) 3014 0 414 2975 1436 1250
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 13 26
Link Speed (k/h) 50 50 50
Link Distance (m) 160.3 229.7 303.4
Travel Time (s) 11.5 16.5 21.8
Confl. Peds. (#/hr) 9 9 6
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 11% 10% 15% 8% 11% 15%
Adj. Flow (vph) 980 61 29 1208 52 26
Shared Lane Traffic (%)
Lane Group Flow (vph) 1041 0 29 1208 52 26
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(m) 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane Yes
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 15 25 25 15
Number of Detectors 0 0 0 1 1
Detector Template 
Leading Detector (m) 0.0 0.0 0.0 9.0 9.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 0.0 0.0 0.0 9.0 9.0
Detector 1 Type Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Turn Type NA Perm NA Perm Perm
Protected Phases 2 2
Permitted Phases 2 8 8
Detector Phase 8 8
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 8.0 8.0
Minimum Split (s) 29.0 29.0 29.0 30.0 30.0
Total Split (s) 70.0 70.0 70.0 30.0 30.0
Total Split (%) 70.0% 70.0% 70.0% 30.0% 30.0%
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Lane Group EBT EBR WBL WBT NBL NBR
Maximum Green (s) 63.6 63.6 63.6 24.5 24.5
Yellow Time (s) 4.0 4.0 4.0 3.3 3.3
All-Red Time (s) 2.4 2.4 2.4 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.4 6.4 6.4 5.5 5.5
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 14.0 14.0 14.0 16.0 16.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 82.4 82.4 82.4 9.7 9.7
Actuated g/C Ratio 0.82 0.82 0.82 0.10 0.10
v/c Ratio 0.42 0.09 0.49 0.38 0.18
Control Delay 3.9 3.6 4.5 49.6 18.0
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 3.9 3.6 4.5 49.6 18.0
LOS A A A D B
Approach Delay 3.9 4.5 39.1
Approach LOS A A D

Intersection Summary
Area Type: CBD
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 13 (13%), Referenced to phase 2:EBWB, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.49
Intersection Signal Delay: 5.4 Intersection LOS: A
Intersection Capacity Utilization 50.7% ICU Level of Service A
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     97: LUPIN DR & DUNDAS ST



Queues AM Peak Hour
97: LUPIN DR & DUNDAS ST Whitby Oshawa - Future Background AM

Synchro 11 12-18-2020
IBI Group Page 4

Lane Group EBT WBL WBT NBL NBR
Lane Group Flow (vph) 1041 29 1208 52 26
v/c Ratio 0.42 0.09 0.49 0.38 0.18
Control Delay 3.9 3.6 4.5 49.6 18.0
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 3.9 3.6 4.5 49.6 18.0
Queue Length 50th (m) 21.9 0.9 31.1 8.9 0.0
Queue Length 95th (m) 27.3 3.3 50.5 19.0 6.9
Internal Link Dist (m) 136.3 205.7 279.4
Turn Bay Length (m) 26.6 28.2
Base Capacity (vph) 2485 341 2451 351 325
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.42 0.09 0.49 0.15 0.08

Intersection Summary
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 902 56 27 1111 48 24
Future Volume (vph) 902 56 27 1111 48 24
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.4 6.4 6.4 5.5 5.5
Lane Util. Factor *1.00 1.00 0.95 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 0.99 1.00
Frt 0.99 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3014 1390 2975 1436 1250
Flt Permitted 1.00 0.28 1.00 0.95 1.00
Satd. Flow (perm) 3014 415 2975 1436 1250
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 980 61 29 1208 52 26
RTOR Reduction (vph) 3 0 0 0 0 24
Lane Group Flow (vph) 1038 0 29 1208 52 2
Confl. Peds. (#/hr) 9 9 6
Heavy Vehicles (%) 11% 10% 15% 8% 11% 15%
Turn Type NA Perm NA Perm Perm
Protected Phases 2 2
Permitted Phases 2 8 8
Actuated Green, G (s) 80.0 80.0 80.0 8.1 8.1
Effective Green, g (s) 80.0 80.0 80.0 8.1 8.1
Actuated g/C Ratio 0.80 0.80 0.80 0.08 0.08
Clearance Time (s) 6.4 6.4 6.4 5.5 5.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2411 332 2380 116 101
v/s Ratio Prot 0.34 c0.41
v/s Ratio Perm 0.07 c0.04 0.00
v/c Ratio 0.43 0.09 0.51 0.45 0.02
Uniform Delay, d1 3.1 2.2 3.4 43.8 42.3
Progression Factor 1.03 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 0.5 0.8 2.7 0.1
Delay (s) 3.6 2.7 4.1 46.6 42.4
Level of Service A A A D D
Approach Delay (s) 3.6 4.1 45.2
Approach LOS A A D

Intersection Summary
HCM 2000 Control Delay 5.3 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.50
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 11.9
Intersection Capacity Utilization 50.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 79 833 62 127 912 108 64 183 70 149 521 163
Future Volume (vph) 79 833 62 127 912 108 64 183 70 149 521 163
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 65.0 0.0 40.2 0.0 37.3 0.0 29.6 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 49.9 21.5 43.0 50.6
Lane Util. Factor 1.00 *1.00 0.95 1.00 0.95 0.95 1.00 *1.00 0.95 1.00 0.95 0.95
Ped Bike Factor 1.00 1.00 1.00 1.00 0.99 0.99 0.99 0.99
Frt 0.990 0.984 0.959 0.964
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1594 3372 0 1500 3274 0 1552 3121 0 1623 2885 0
Flt Permitted 0.167 0.197 0.324 0.508
Satd. Flow (perm) 279 3372 0 310 3274 0 524 3121 0 860 2885 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 10 17 66 51
Link Speed (k/h) 50 50 50 50
Link Distance (m) 250.1 563.2 123.0 257.8
Travel Time (s) 18.0 40.6 8.9 18.6
Confl. Peds. (#/hr) 18 18 18 18 14 10 10 14
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 12% 10% 11% 19% 7% 6% 15% 13% 19% 10% 20% 11%
Adj. Flow (vph) 86 905 67 138 991 117 70 199 76 162 566 177
Shared Lane Traffic (%)
Lane Group Flow (vph) 86 972 0 138 1108 0 70 275 0 162 743 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes Yes
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 0 1 0 1 1 2 1
Detector Template 
Leading Detector (m) 24.0 0.0 24.0 0.0 14.0 14.0 24.0 14.0
Trailing Detector (m) 15.0 0.0 15.0 0.0 -1.0 -1.0 -1.0 -1.0
Detector 1 Position(m) 15.0 0.0 15.0 0.0 -1.0 -1.0 -1.0 -1.0
Detector 1 Size(m) 9.0 0.0 9.0 0.0 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 15.0
Detector 2 Size(m) 9.0
Detector 2 Type Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0
Turn Type pm+pt NA pm+pt NA Perm NA pm+pt NA
Protected Phases 5 2 1 6 8 7 4
Permitted Phases 2 6 8 4
Detector Phase 5 1 8 8 7 4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Switch Phase
Minimum Initial (s) 5.0 20.0 5.0 20.0 8.0 8.0 5.0 8.0
Minimum Split (s) 9.0 29.0 9.0 29.0 27.0 27.0 9.0 27.0
Total Split (s) 9.0 40.0 12.0 43.0 29.0 29.0 9.0 38.0
Total Split (%) 10.0% 44.4% 13.3% 47.8% 32.2% 32.2% 10.0% 42.2%
Maximum Green (s) 6.0 34.0 9.0 37.0 22.9 22.9 6.0 31.9
Yellow Time (s) 3.0 3.7 3.0 3.7 4.2 4.2 3.0 4.2
All-Red Time (s) 0.0 2.3 0.0 2.3 1.9 1.9 0.0 1.9
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.0 3.0 6.0 6.1 6.1 3.0 6.1
Lead/Lag Lead Lag Lead Lag Lag Lag Lead
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max None None None None
Walk Time (s) 15.0 15.0 15.0 15.0 15.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 48.8 39.8 52.9 43.2 18.4 18.4 30.5 27.4
Actuated g/C Ratio 0.54 0.44 0.59 0.48 0.20 0.20 0.34 0.30
v/c Ratio 0.36 0.65 0.49 0.70 0.66 0.40 0.47 0.81
Control Delay 13.7 23.3 15.2 22.8 60.8 24.2 26.0 34.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 13.7 23.3 15.2 22.8 60.8 24.2 26.0 34.4
LOS B C B C E C C C
Approach Delay 22.5 22.0 31.6 32.9
Approach LOS C C C C

Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 69.3 (77%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.81
Intersection Signal Delay: 25.9 Intersection LOS: C
Intersection Capacity Utilization 78.3% ICU Level of Service D
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     98: DUNDAS ST & RR 36 (ANDERSON ST)
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 86 972 138 1108 70 275 162 743
v/c Ratio 0.36 0.65 0.49 0.70 0.66 0.40 0.47 0.81
Control Delay 13.7 23.3 15.2 22.8 60.8 24.2 26.0 34.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 13.7 23.3 15.2 22.8 60.8 24.2 26.0 34.4
Queue Length 50th (m) 5.5 59.3 9.2 73.4 10.2 14.1 18.5 53.0
Queue Length 95th (m) 12.5 85.9 18.9 103.3 #24.9 22.5 30.2 68.0
Internal Link Dist (m) 226.1 539.2 99.0 233.8
Turn Bay Length (m) 65.0 40.2 37.3 29.6
Base Capacity (vph) 243 1495 304 1578 133 843 342 1055
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.35 0.65 0.45 0.70 0.53 0.33 0.47 0.70

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 79 833 62 127 912 108 64 183 70 149 521 163
Future Volume (vph) 79 833 62 127 912 108 64 183 70 149 521 163
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 6.0 3.0 6.0 6.1 6.1 3.0 6.1
Lane Util. Factor 1.00 *1.00 1.00 0.95 1.00 *1.00 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.98 1.00 0.96 1.00 0.96
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1593 3370 1499 3274 1536 3120 1616 2885
Flt Permitted 0.17 1.00 0.20 1.00 0.32 1.00 0.51 1.00
Satd. Flow (perm) 280 3370 311 3274 524 3120 863 2885
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 86 905 67 138 991 117 70 199 76 162 566 177
RTOR Reduction (vph) 0 6 0 0 9 0 0 53 0 0 35 0
Lane Group Flow (vph) 86 966 0 138 1099 0 70 222 0 162 708 0
Confl. Peds. (#/hr) 18 18 18 18 14 10 10 14
Heavy Vehicles (%) 12% 10% 11% 19% 7% 6% 15% 13% 19% 10% 20% 11%
Turn Type pm+pt NA pm+pt NA Perm NA pm+pt NA
Protected Phases 5 2 1 6 8 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 44.7 39.7 50.3 42.5 18.4 18.4 27.4 27.4
Effective Green, g (s) 44.7 39.7 50.3 42.5 18.4 18.4 27.4 27.4
Actuated g/C Ratio 0.50 0.44 0.56 0.47 0.20 0.20 0.30 0.30
Clearance Time (s) 3.0 6.0 3.0 6.0 6.1 6.1 3.0 6.1
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 212 1486 276 1546 107 637 312 878
v/s Ratio Prot 0.02 0.29 c0.04 c0.34 0.07 0.03 c0.25
v/s Ratio Perm 0.18 0.24 0.13 0.12
v/c Ratio 0.41 0.65 0.50 0.71 0.65 0.35 0.52 0.81
Uniform Delay, d1 13.4 19.7 11.5 18.9 32.9 30.7 24.6 28.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.3 2.2 1.4 2.8 13.5 0.3 1.5 5.4
Delay (s) 14.7 21.9 12.9 21.7 46.4 31.0 26.1 34.3
Level of Service B C B C D C C C
Approach Delay (s) 21.3 20.7 34.1 32.8
Approach LOS C C C C

Intersection Summary
HCM 2000 Control Delay 25.3 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 18.1
Intersection Capacity Utilization 78.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 74 637 114 161 879 54 139 713 128 134 1042 162
Future Volume (vph) 74 637 114 161 879 54 139 713 128 134 1042 162
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 77.5 85.1 104.8 0.0 57.4 64.0 97.0 31.1
Storage Lanes 1 1 1 0 1 1 1 1
Taper Length (m) 29.5 29.8 31.8 16.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 *1.00 1.00 1.00 0.95 1.00
Ped Bike Factor 1.00 0.96 0.99 1.00 0.96 0.99 0.96
Frt 0.850 0.991 0.850 0.850
Flt Protected *0.950 0.950 0.950 0.950
Satd. Flow (prot) 1767 3500 1581 1767 3143 0 1733 3684 1597 1767 3433 1581
Flt Permitted 0.146 0.220 0.101 0.221
Satd. Flow (perm) 271 3500 1518 406 3143 0 184 3684 1531 409 3433 1516
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 124 6 139 127
Link Speed (k/h) 50 50 60 60
Link Distance (m) 253.5 302.2 177.5 245.6
Travel Time (s) 18.3 21.8 10.7 14.7
Confl. Peds. (#/hr) 15 21 21 15 18 18 18 18
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 2% 1% 1% 13% 2% 3% 2% 0% 1% 4% 1%
Adj. Flow (vph) 80 692 124 175 955 59 151 775 139 146 1133 176
Shared Lane Traffic (%)
Lane Group Flow (vph) 80 692 124 175 1014 0 151 775 139 146 1133 176
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes Yes
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type pm+pt NA Perm pm+pt NA pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 8 8 4 4
Minimum Split (s) 8.0 32.0 32.0 8.0 32.0 8.0 27.0 27.0 8.0 27.0 27.0
Total Split (s) 8.0 40.0 40.0 14.0 46.0 9.0 44.0 44.0 12.0 47.0 47.0
Total Split (%) 7.3% 36.4% 36.4% 12.7% 41.8% 8.2% 40.0% 40.0% 10.9% 42.7% 42.7%
Maximum Green (s) 5.0 33.2 33.2 11.0 39.2 6.0 37.8 37.8 9.0 40.8 40.8
Yellow Time (s) 3.0 4.0 4.0 3.0 4.0 3.0 4.2 4.2 3.0 4.2 4.2
All-Red Time (s) 0.0 2.8 2.8 0.0 2.8 0.0 2.0 2.0 0.0 2.0 2.0
Lost Time Adjust (s) -2.0 0.0 0.0 0.0 0.0 -2.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 1.0 6.8 6.8 3.0 6.8 1.0 6.2 6.2 3.0 6.2 6.2
Lead/Lag Lead Lag Lag Lead Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize?
Walk Time (s) 18.0 18.0 18.0 15.0 15.0 15.0 15.0
Flash Dont Walk (s) 6.0 6.0 6.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 46.0 33.2 33.2 51.0 39.2 51.0 37.8 37.8 53.0 40.8 40.8
Actuated g/C Ratio 0.42 0.30 0.30 0.46 0.36 0.46 0.34 0.34 0.48 0.37 0.37
v/c Ratio 0.38 0.66 0.23 0.54 0.90 0.77 0.61 0.23 0.47 0.89 0.27
Control Delay 17.0 33.5 8.5 22.6 41.4 45.0 32.5 5.2 21.5 42.6 8.9
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 17.0 33.5 8.5 22.6 41.4 45.0 32.5 5.2 21.5 42.6 8.9
LOS B C A C D D C A C D A
Approach Delay 28.5 38.6 30.7 36.4
Approach LOS C D C D

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 16 (15%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Pretimed
Maximum v/c Ratio: 0.90
Intersection Signal Delay: 34.1 Intersection LOS: C
Intersection Capacity Utilization 84.3% ICU Level of Service E
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     99: RR 26 (THICKSON RD) & DUNDAS ST
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 80 692 124 175 1014 151 775 139 146 1133 176
v/c Ratio 0.38 0.66 0.23 0.54 0.90 0.77 0.61 0.23 0.47 0.89 0.27
Control Delay 17.0 33.5 8.5 22.6 41.4 45.0 32.5 5.2 21.5 42.6 8.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 17.0 33.5 8.5 22.6 41.4 45.0 32.5 5.2 21.5 42.6 8.9
Queue Length 50th (m) 8.8 63.5 3.4 14.8 98.7 15.8 63.2 0.0 15.8 109.4 6.2
Queue Length 95th (m) 15.4 81.9 16.8 23.5 #134.8 #43.1 80.4 11.7 26.8 #145.1 19.8
Internal Link Dist (m) 229.5 278.2 153.5 221.6
Turn Bay Length (m) 77.5 85.1 104.8 57.4 64.0 97.0 31.1
Base Capacity (vph) 208 1056 544 324 1123 197 1265 617 308 1273 642
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.38 0.66 0.23 0.54 0.90 0.77 0.61 0.23 0.47 0.89 0.27

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 74 637 114 161 879 54 139 713 128 134 1042 162
Future Volume (vph) 74 637 114 161 879 54 139 713 128 134 1042 162
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 1.0 6.8 6.8 3.0 6.8 1.0 6.2 6.2 3.0 6.2 6.2
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 *1.00 1.00 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 0.96 1.00 1.00 1.00 1.00 0.96 1.00 1.00 0.96
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1767 3500 1518 1765 3144 1733 3684 1531 1765 3433 1516
Flt Permitted 0.15 1.00 1.00 0.22 1.00 0.10 1.00 1.00 0.22 1.00 1.00
Satd. Flow (perm) 271 3500 1518 409 3144 183 3684 1531 410 3433 1516
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 80 692 124 175 955 59 151 775 139 146 1133 176
RTOR Reduction (vph) 0 0 87 0 4 0 0 0 91 0 0 80
Lane Group Flow (vph) 80 692 37 175 1010 0 151 775 48 146 1133 96
Confl. Peds. (#/hr) 15 21 21 15 18 18 18 18
Heavy Vehicles (%) 1% 2% 1% 1% 13% 2% 3% 2% 0% 1% 4% 1%
Turn Type pm+pt NA Perm pm+pt NA pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 8 8 4 4
Actuated Green, G (s) 38.2 33.2 33.2 47.2 39.2 43.8 37.8 37.8 49.8 40.8 40.8
Effective Green, g (s) 42.2 33.2 33.2 47.2 39.2 47.8 37.8 37.8 49.8 40.8 40.8
Actuated g/C Ratio 0.38 0.30 0.30 0.43 0.36 0.43 0.34 0.34 0.45 0.37 0.37
Clearance Time (s) 3.0 6.8 6.8 3.0 6.8 3.0 6.2 6.2 3.0 6.2 6.2
Lane Grp Cap (vph) 199 1056 458 311 1120 192 1265 526 296 1273 562
v/s Ratio Prot 0.03 0.20 c0.06 c0.32 c0.06 0.21 c0.04 c0.33
v/s Ratio Perm 0.13 0.02 0.19 0.28 0.03 0.18 0.06
v/c Ratio 0.40 0.66 0.08 0.56 0.90 0.79 0.61 0.09 0.49 0.89 0.17
Uniform Delay, d1 23.4 33.4 27.5 21.4 33.6 23.4 30.0 24.5 19.5 32.5 23.2
Progression Factor 0.75 0.90 1.45 0.95 0.90 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.6 3.0 0.3 6.4 10.5 27.0 2.2 0.3 5.8 9.6 0.7
Delay (s) 23.2 33.1 40.1 26.7 40.8 50.3 32.2 24.8 25.3 42.1 23.9
Level of Service C C D C D D C C C D C
Approach Delay (s) 33.2 38.7 33.8 38.2
Approach LOS C D C D

Intersection Summary
HCM 2000 Control Delay 36.4 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 19.0
Intersection Capacity Utilization 84.3% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 83 743 32 66 964 117 61 158 57 144 215 85
Future Volume (vph) 83 743 32 66 964 117 61 158 57 144 215 85
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 37.3 0.0 42.8 0.0 38.5 60.0 26.5 0.0
Storage Lanes 1 0 1 0 1 1 1 0
Taper Length (m) 28.3 43.1 20.4 42.0
Lane Util. Factor 1.00 *0.95 0.95 1.00 *0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00
Ped Bike Factor 1.00 0.99 1.00 0.99 0.99 0.99 0.99
Frt 0.994 0.984 0.960 0.958
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1608 3181 0 1668 3187 0 1684 3092 0 1552 1572 0
Flt Permitted 0.114 0.250 0.378 0.579
Satd. Flow (perm) 193 3181 0 436 3187 0 665 3092 0 940 1572 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 5 16 60 23
Link Speed (k/h) 50 50 50 50
Link Distance (m) 110.3 818.0 1197.3 2064.6
Travel Time (s) 7.9 58.9 86.2 148.7
Confl. Peds. (#/hr) 11 14 14 11 13 10 10 13
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 11% 11% 19% 7% 11% 1% 6% 11% 8% 15% 16% 8%
Adj. Flow (vph) 90 808 35 72 1048 127 66 172 62 157 234 92
Shared Lane Traffic (%)
Lane Group Flow (vph) 90 843 0 72 1175 0 66 234 0 157 326 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes Yes
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 14 24 15
Number of Detectors 1 0 1 0 2 1 1 1
Detector Template 
Leading Detector (m) 23.0 0.0 23.0 0.0 24.0 15.0 9.0 9.0
Trailing Detector (m) 14.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 14.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 0.0 9.0 0.0 9.0 15.0 9.0 9.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 15.0
Detector 2 Size(m) 9.0
Detector 2 Type Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4
Detector Phase 5 1 3 8 7 4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Switch Phase
Minimum Initial (s) 5.0 20.0 5.0 20.0 5.0 8.0 5.0 8.0
Minimum Split (s) 8.0 29.2 8.0 29.2 8.0 35.7 8.0 35.7
Total Split (s) 8.0 38.0 8.0 38.0 8.0 36.0 8.0 36.0
Total Split (%) 8.9% 42.2% 8.9% 42.2% 8.9% 40.0% 8.9% 40.0%
Maximum Green (s) 5.0 32.0 5.0 32.0 5.0 29.3 5.0 29.3
Yellow Time (s) 3.0 3.7 3.0 3.7 3.0 4.0 3.0 4.0
All-Red Time (s) 0.0 2.3 0.0 2.3 0.0 2.7 0.0 2.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.0 3.0 6.0 3.0 6.7 3.0 6.7
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 16.0 16.0 22.0 22.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 49.1 41.0 48.4 40.6 29.9 21.2 30.5 22.8
Actuated g/C Ratio 0.55 0.46 0.54 0.45 0.33 0.24 0.34 0.25
v/c Ratio 0.45 0.58 0.23 0.81 0.24 0.30 0.45 0.79
Control Delay 19.2 22.5 11.8 28.5 18.2 20.1 23.5 42.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 19.2 22.5 11.8 28.5 18.2 20.1 23.5 42.4
LOS B C B C B C C D
Approach Delay 22.2 27.5 19.7 36.2
Approach LOS C C B D

Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 24.3 (27%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 85
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.81
Intersection Signal Delay: 26.5 Intersection LOS: C
Intersection Capacity Utilization 75.9% ICU Level of Service D
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     100: DUNDAS ST & GARRARD RD
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 90 843 72 1175 66 234 157 326
v/c Ratio 0.45 0.58 0.23 0.81 0.24 0.30 0.45 0.79
Control Delay 19.2 22.5 11.8 28.5 18.2 20.1 23.5 42.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 19.2 22.5 11.8 28.5 18.2 20.1 23.5 42.4
Queue Length 50th (m) 6.4 54.6 7.1 99.7 6.6 11.5 16.8 45.1
Queue Length 95th (m) #16.3 80.7 m10.5 #143.4 12.4 18.2 25.9 65.9
Internal Link Dist (m) 86.3 794.0 1173.3 2040.6
Turn Bay Length (m) 37.3 42.8 38.5 26.5
Base Capacity (vph) 201 1451 312 1447 277 1047 352 527
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.45 0.58 0.23 0.81 0.24 0.22 0.45 0.62

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 83 743 32 66 964 117 61 158 57 144 215 85
Future Volume (vph) 83 743 32 66 964 117 61 158 57 144 215 85
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 6.0 3.0 6.0 3.0 6.7 3.0 6.7
Lane Util. Factor 1.00 *0.95 1.00 *0.95 1.00 0.95 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.98 1.00 0.96 1.00 0.96
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1608 3180 1666 3187 1680 3093 1546 1571
Flt Permitted 0.11 1.00 0.25 1.00 0.38 1.00 0.58 1.00
Satd. Flow (perm) 194 3180 438 3187 669 3093 943 1571
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 90 808 35 72 1048 127 66 172 62 157 234 92
RTOR Reduction (vph) 0 3 0 0 9 0 0 45 0 0 17 0
Lane Group Flow (vph) 90 840 0 72 1166 0 66 189 0 157 309 0
Confl. Peds. (#/hr) 11 14 14 11 13 10 10 13
Heavy Vehicles (%) 11% 11% 19% 7% 11% 1% 6% 11% 8% 15% 16% 8%
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 44.9 39.8 44.1 39.4 25.8 21.8 27.8 22.8
Effective Green, g (s) 44.9 39.8 44.1 39.4 25.8 21.8 27.8 22.8
Actuated g/C Ratio 0.50 0.44 0.49 0.44 0.29 0.24 0.31 0.25
Clearance Time (s) 3.0 6.0 3.0 6.0 3.0 6.7 3.0 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 176 1406 278 1395 236 749 324 397
v/s Ratio Prot c0.03 0.26 0.01 c0.37 0.01 0.06 c0.03 c0.20
v/s Ratio Perm 0.23 0.11 0.07 0.12
v/c Ratio 0.51 0.60 0.26 0.84 0.28 0.25 0.48 0.78
Uniform Delay, d1 15.1 19.0 12.9 22.4 24.1 27.5 24.3 31.2
Progression Factor 1.00 1.00 0.95 1.01 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.5 1.9 0.3 3.7 0.7 0.2 1.1 9.3
Delay (s) 17.6 20.9 12.5 26.4 24.8 27.7 25.4 40.5
Level of Service B C B C C C C D
Approach Delay (s) 20.6 25.6 27.1 35.6
Approach LOS C C C D

Intersection Summary
HCM 2000 Control Delay 25.8 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 18.7
Intersection Capacity Utilization 75.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings AM Peak Hour
154: GLEN HILL DR & DUNDAS ST Whitby Oshawa - Future Background AM

Synchro 11 12-18-2020
IBI Group Page 18

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 27 816 100 13 1068 32 88 32 21 31 41 62
Future Volume (vph) 27 816 100 13 1068 32 88 32 21 31 41 62
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 41.4 0.0 25.9 0.0 33.5 0.0 28.6 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 23.3 14.6 40.0 22.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.98 1.00 0.98 0.99 0.99 0.98
Frt 0.984 0.996 0.941 0.910
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1552 3112 0 1668 3208 0 1566 1652 0 1623 1551 0
Flt Permitted 0.192 0.288 0.671 0.719
Satd. Flow (perm) 314 3112 0 498 3208 0 1082 1652 0 1216 1551 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 27 5 23 62
Link Speed (k/h) 50 50 50 50
Link Distance (m) 563.2 253.5 146.1 163.8
Travel Time (s) 40.6 18.3 10.5 11.8
Confl. Peds. (#/hr) 2 17 17 2 14 6 6 14
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 15% 12% 11% 7% 11% 2% 14% 10% 0% 10% 6% 9%
Adj. Flow (vph) 29 887 109 14 1161 35 96 35 23 34 45 67
Shared Lane Traffic (%)
Lane Group Flow (vph) 29 996 0 14 1196 0 96 58 0 34 112 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes Yes
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 0 0 0 1 1 1 1
Detector Template 
Leading Detector (m) 22.3 0.0 0.0 0.0 9.0 9.0 15.0 15.0
Trailing Detector (m) 13.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 13.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 0.0 0.0 0.0 9.0 9.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA Perm NA Perm NA Perm NA
Protected Phases 5 2 6 8 4
Permitted Phases 2 6 8 4
Detector Phase 5 8 8 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 9.0 28.0 28.0 28.0 25.0 25.0 25.0 25.0
Total Split (s) 9.0 81.0 72.0 72.0 29.0 29.0 29.0 29.0
Total Split (%) 8.2% 73.6% 65.5% 65.5% 26.4% 26.4% 26.4% 26.4%
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 6.0 75.4 66.4 66.4 23.0 23.0 23.0 23.0
Yellow Time (s) 3.0 4.0 4.0 4.0 3.3 3.3 3.3 3.3
All-Red Time (s) 0.0 1.6 1.6 1.6 2.7 2.7 2.7 2.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 5.6 5.6 5.6 6.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max C-Max None None None None
Walk Time (s) 10.0 10.0 10.0 13.0 13.0 13.0 13.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 86.1 83.5 78.5 78.5 14.9 14.9 14.9 14.9
Actuated g/C Ratio 0.78 0.76 0.71 0.71 0.14 0.14 0.14 0.14
v/c Ratio 0.10 0.42 0.04 0.52 0.66 0.24 0.21 0.43
Control Delay 4.2 5.7 15.5 18.8 64.9 29.0 42.8 25.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 4.2 5.7 15.5 18.8 64.9 29.0 42.8 25.0
LOS A A B B E C D C
Approach Delay 5.6 18.7 51.4 29.2
Approach LOS A B D C

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 84.7 (77%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.66
Intersection Signal Delay: 16.0 Intersection LOS: B
Intersection Capacity Utilization 52.4% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     154: GLEN HILL DR & DUNDAS ST
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 29 996 14 1196 96 58 34 112
v/c Ratio 0.10 0.42 0.04 0.52 0.66 0.24 0.21 0.43
Control Delay 4.2 5.7 15.5 18.8 64.9 29.0 42.8 25.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 4.2 5.7 15.5 18.8 64.9 29.0 42.8 25.0
Queue Length 50th (m) 1.0 29.4 1.5 84.7 18.3 6.2 6.1 9.0
Queue Length 95th (m) 3.6 50.7 m2.5 m105.6 32.0 15.9 13.7 22.7
Internal Link Dist (m) 539.2 229.5 122.1 139.8
Turn Bay Length (m) 41.4 25.9 33.5 28.6
Base Capacity (vph) 313 2370 355 2291 226 363 254 373
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.09 0.42 0.04 0.52 0.42 0.16 0.13 0.30

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 27 816 100 13 1068 32 88 32 21 31 41 62
Future Volume (vph) 27 816 100 13 1068 32 88 32 21 31 41 62
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 5.6 5.6 5.6 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 0.99 1.00 0.98
Flpb, ped/bikes 1.00 1.00 0.98 1.00 0.98 1.00 0.99 1.00
Frt 1.00 0.98 1.00 1.00 1.00 0.94 1.00 0.91
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1552 3110 1642 3207 1532 1652 1606 1551
Flt Permitted 0.19 1.00 0.29 1.00 0.67 1.00 0.72 1.00
Satd. Flow (perm) 313 3110 497 3207 1081 1652 1216 1551
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 29 887 109 14 1161 35 96 35 23 34 45 67
RTOR Reduction (vph) 0 7 0 0 1 0 0 20 0 0 54 0
Lane Group Flow (vph) 29 989 0 14 1195 0 96 38 0 34 58 0
Confl. Peds. (#/hr) 2 17 17 2 14 6 6 14
Heavy Vehicles (%) 15% 12% 11% 7% 11% 2% 14% 10% 0% 10% 6% 9%
Turn Type pm+pt NA Perm NA Perm NA Perm NA
Protected Phases 5 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 83.5 83.5 77.3 77.3 14.9 14.9 14.9 14.9
Effective Green, g (s) 83.5 83.5 77.3 77.3 14.9 14.9 14.9 14.9
Actuated g/C Ratio 0.76 0.76 0.70 0.70 0.14 0.14 0.14 0.14
Clearance Time (s) 3.0 5.6 5.6 5.6 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 273 2360 349 2253 146 223 164 210
v/s Ratio Prot 0.00 c0.32 c0.37 0.02 0.04
v/s Ratio Perm 0.08 0.03 c0.09 0.03
v/c Ratio 0.11 0.42 0.04 0.53 0.66 0.17 0.21 0.28
Uniform Delay, d1 4.4 4.7 5.0 7.7 45.1 42.1 42.3 42.7
Progression Factor 1.00 1.00 2.07 2.10 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.5 0.1 0.5 10.2 0.4 0.6 0.7
Delay (s) 4.5 5.2 10.5 16.8 55.3 42.4 42.9 43.4
Level of Service A A B B E D D D
Approach Delay (s) 5.2 16.7 50.5 43.3
Approach LOS A B D D

Intersection Summary
HCM 2000 Control Delay 15.7 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.55
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 14.6
Intersection Capacity Utilization 52.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 12 891 5 3 1187 49 0 0 2 38 0 14
Future Volume (vph) 12 891 5 3 1187 49 0 0 2 38 0 14
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 49.7 0.0 52.2 0.0 0.0 0.0 20.3 0.0
Storage Lanes 1 0 1 0 0 0 1 0
Taper Length (m) 0.0 25.0 0.0 35.7
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 1.00 1.00 0.98 0.99 0.98
Frt 0.999 0.994 0.865 0.850
Flt Protected 0.950 0.950 0.950
Satd. Flow (prot) 1638 3153 0 1785 3189 0 0 1593 0 1608 1285 0
Flt Permitted 0.187 0.287 0.757
Satd. Flow (perm) 322 3153 0 538 3189 0 0 1593 0 1271 1285 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 1 8 164 84
Link Speed (k/h) 50 50 50 50
Link Distance (m) 302.2 414.1 37.7 183.4
Travel Time (s) 21.8 29.8 2.7 13.2
Confl. Peds. (#/hr) 6 3 3 6 4 5 5 4
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 9% 13% 29% 0% 11% 14% 0% 100% 0% 11% 0% 22%
Adj. Flow (vph) 13 968 5 3 1290 53 0 0 2 41 0 15
Shared Lane Traffic (%)
Lane Group Flow (vph) 13 973 0 3 1343 0 0 2 0 41 15 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 0.0 3.5
Link Offset(m) 0.0 0.0 -10.1 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes Yes
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 0 0 0 1 1 1 1
Detector Template 
Leading Detector (m) 9.0 0.0 0.0 0.0 15.0 9.0 9.0 9.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 0.0 0.0 0.0 15.0 9.0 9.0 9.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Detector Phase 2 8 8 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 28.0 28.0 28.0 28.0 28.0 28.0 28.0 28.0
Total Split (s) 80.0 80.0 80.0 80.0 30.0 30.0 30.0 30.0
Total Split (%) 72.7% 72.7% 72.7% 72.7% 27.3% 27.3% 27.3% 27.3%
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 74.3 74.3 74.3 74.3 24.0 24.0 24.0 24.0
Yellow Time (s) 3.7 3.7 3.7 3.7 3.5 3.5 3.5 3.5
All-Red Time (s) 2.0 2.0 2.0 2.0 2.5 2.5 2.5 2.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.7 5.7 5.7 5.7 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None None None
Walk Time (s) 15.0 15.0 15.0 15.0 16.0 16.0 16.0 16.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 92.6 92.6 92.6 92.6 9.7 9.7 9.7
Actuated g/C Ratio 0.84 0.84 0.84 0.84 0.09 0.09 0.09
v/c Ratio 0.05 0.37 0.01 0.50 0.01 0.37 0.08
Control Delay 2.3 3.1 2.7 4.1 0.0 56.1 0.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 2.3 3.1 2.7 4.1 0.0 56.1 0.8
LOS A A A A A E A
Approach Delay 3.1 4.1 41.3
Approach LOS A A D

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.50
Intersection Signal Delay: 4.5 Intersection LOS: A
Intersection Capacity Utilization 54.0% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     169: DUNDAS ST & KATHLEEN ST
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Lane Group EBL EBT WBL WBT NBT SBL SBT
Lane Group Flow (vph) 13 973 3 1343 2 41 15
v/c Ratio 0.05 0.37 0.01 0.50 0.01 0.37 0.08
Control Delay 2.3 3.1 2.7 4.1 0.0 56.1 0.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 2.3 3.1 2.7 4.1 0.0 56.1 0.8
Queue Length 50th (m) 0.3 13.4 0.1 34.4 0.0 7.8 0.0
Queue Length 95th (m) m0.8 21.5 0.6 54.8 0.0 17.4 0.0
Internal Link Dist (m) 278.2 390.1 13.7 159.4
Turn Bay Length (m) 49.7 52.2 20.3
Base Capacity (vph) 271 2653 452 2685 475 277 346
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.05 0.37 0.01 0.50 0.00 0.15 0.04

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 12 891 5 3 1187 49 0 0 2 38 0 14
Future Volume (vph) 12 891 5 3 1187 49 0 0 2 38 0 14
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.7 5.7 5.7 5.7 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00
Frt 1.00 1.00 1.00 0.99 0.86 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1634 3154 1781 3189 1593 1595 1285
Flt Permitted 0.19 1.00 0.29 1.00 1.00 0.76 1.00
Satd. Flow (perm) 322 3154 539 3189 1593 1271 1285
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 13 968 5 3 1290 53 0 0 2 41 0 15
RTOR Reduction (vph) 0 0 0 0 1 0 0 2 0 0 14 0
Lane Group Flow (vph) 13 973 0 3 1342 0 0 0 0 41 1 0
Confl. Peds. (#/hr) 6 3 3 6 4 5 5 4
Heavy Vehicles (%) 9% 13% 29% 0% 11% 14% 0% 100% 0% 11% 0% 22%
Turn Type Perm NA Perm NA NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 90.2 90.2 90.2 90.2 8.1 8.1 8.1
Effective Green, g (s) 90.2 90.2 90.2 90.2 8.1 8.1 8.1
Actuated g/C Ratio 0.82 0.82 0.82 0.82 0.07 0.07 0.07
Clearance Time (s) 5.7 5.7 5.7 5.7 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 264 2586 441 2614 117 93 94
v/s Ratio Prot 0.31 c0.42 0.00 0.00
v/s Ratio Perm 0.04 0.01 c0.03
v/c Ratio 0.05 0.38 0.01 0.51 0.00 0.44 0.01
Uniform Delay, d1 1.9 2.6 1.8 3.1 47.2 48.8 47.2
Progression Factor 0.77 0.97 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.3 0.0 0.7 0.0 3.3 0.1
Delay (s) 1.7 2.8 1.8 3.8 47.2 52.1 47.3
Level of Service A A A A D D D
Approach Delay (s) 2.8 3.8 47.2 50.8
Approach LOS A A D D

Intersection Summary
HCM 2000 Control Delay 4.5 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 11.7
Intersection Capacity Utilization 54.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 0 0 1238 26 0 23
Future Volume (vph) 0 0 1238 26 0 23
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 0.86 0.86 1.00 1.00
Frt 0.997 0.865
Flt Protected
Satd. Flow (prot) 0 0 6320 0 0 1625
Flt Permitted
Satd. Flow (perm) 0 0 6320 0 0 1625
Link Speed (k/h) 50 50 48
Link Distance (m) 285.3 225.6 170.3
Travel Time (s) 20.5 16.2 12.8
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 2% 0% 0% 0%
Adj. Flow (vph) 0 0 1346 28 0 25
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 1374 0 0 25
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 0.0 0.0 0.0
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 24 14 24 14
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 28.4% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 131 958 67 86 516 0 0 1082 86
Future Volume (vph) 0 0 0 131 958 67 86 516 0 0 1082 86
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 2000 1900 1900 1900 2005 1900
Storage Length (m) 0.0 0.0 0.0 0.0 30.0 0.0 0.0 0.0
Storage Lanes 0 0 0 0 1 0 0 0
Taper Length (m) 0.0 0.0 12.0 0.0
Lane Util. Factor 1.00 1.00 1.00 0.91 *1.00 0.91 1.00 0.95 1.00 1.00 *1.00 0.95
Ped Bike Factor 1.00 1.00
Frt 0.991 0.989
Flt Protected 0.994 0.950
Satd. Flow (prot) 0 0 0 0 4938 0 1691 3181 0 0 3449 0
Flt Permitted 0.994 0.121
Satd. Flow (perm) 0 0 0 0 4933 0 215 3181 0 0 3449 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 15 15
Link Speed (k/h) 50 50 50 50
Link Distance (m) 226.5 417.7 98.9 574.3
Travel Time (s) 16.3 30.1 7.1 41.3
Confl. Peds. (#/hr) 8 11 19 19
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 0% 2% 1% 0% 0% 1% 0% 0% 2% 3%
Adj. Flow (vph) 0 0 0 142 1041 73 93 561 0 0 1176 93
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 0 1256 0 93 561 0 0 1269 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.09 1.16 1.16 1.16 1.08 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA pm+pt NA NA
Protected Phases 6 3 8 4
Permitted Phases 6 8
Minimum Split (s) 26.0 26.0 11.0 24.0 24.0
Total Split (s) 26.0 26.0 11.0 44.0 33.0
Total Split (%) 37.1% 37.1% 15.7% 62.9% 47.1%
Maximum Green (s) 20.3 20.3 5.6 38.6 27.6
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.0 2.0 1.7 1.7 1.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.7 5.4 5.4 5.4
Lead/Lag Lag Lead
Lead-Lag Optimize?
Walk Time (s) 13.0 13.0 11.0 11.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 20.3 38.6 38.6 27.6
Actuated g/C Ratio 0.29 0.55 0.55 0.39
v/c Ratio 0.87 0.39 0.32 0.93
Control Delay 18.1 8.0 0.9 33.7
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 41.1
Total Delay 18.1 8.0 0.9 74.8
LOS B A A E
Approach Delay 18.1 1.9 74.8
Approach LOS B A E

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 11.2 (16%), Referenced to phase 6:WBTL, Start of Green
Natural Cycle: 70
Control Type: Pretimed
Maximum v/c Ratio: 0.93
Intersection Signal Delay: 37.4 Intersection LOS: D
Intersection Capacity Utilization 78.5% ICU Level of Service D
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     12: RR 53 (STEVENSON RD) & BOND ST
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Lane Group WBT NBL NBT SBT
Lane Group Flow (vph) 1256 93 561 1269
v/c Ratio 0.87 0.39 0.32 0.93
Control Delay 18.1 8.0 0.9 33.7
Queue Delay 0.0 0.0 0.0 41.1
Total Delay 18.1 8.0 0.9 74.8
Queue Length 50th (m) 39.4 2.5 1.8 70.1
Queue Length 95th (m) #65.2 m4.4 m2.0 #107.2
Internal Link Dist (m) 393.7 74.9 550.3
Turn Bay Length (m) 30.0
Base Capacity (vph) 1441 236 1754 1368
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 204
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.87 0.39 0.32 1.09

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 131 958 67 86 516 0 0 1082 86
Future Volume (vph) 0 0 0 131 958 67 86 516 0 0 1082 86
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 2000 1900 1900 1900 2005 1900
Total Lost time (s) 5.7 5.4 5.4 5.4
Lane Util. Factor *1.00 1.00 0.95 *1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 0.99 1.00 1.00 0.99
Flt Protected 0.99 0.95 1.00 1.00
Satd. Flow (prot) 4936 1691 3181 3449
Flt Permitted 0.99 0.12 1.00 1.00
Satd. Flow (perm) 4936 216 3181 3449
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 142 1041 73 93 561 0 0 1176 93
RTOR Reduction (vph) 0 0 0 0 11 0 0 0 0 0 9 0
Lane Group Flow (vph) 0 0 0 0 1245 0 93 561 0 0 1260 0
Confl. Peds. (#/hr) 8 11 19 19
Heavy Vehicles (%) 0% 0% 0% 2% 1% 0% 0% 1% 0% 0% 2% 3%
Turn Type Perm NA pm+pt NA NA
Protected Phases 6 3 8 4
Permitted Phases 6 8
Actuated Green, G (s) 20.3 38.6 38.6 27.6
Effective Green, g (s) 20.3 38.6 38.6 27.6
Actuated g/C Ratio 0.29 0.55 0.55 0.39
Clearance Time (s) 5.7 5.4 5.4 5.4
Lane Grp Cap (vph) 1431 237 1754 1359
v/s Ratio Prot 0.03 c0.18 c0.37
v/s Ratio Perm 0.25 0.19
v/c Ratio 0.87 0.39 0.32 0.93
Uniform Delay, d1 23.6 21.5 8.6 20.2
Progression Factor 0.44 0.28 0.06 1.00
Incremental Delay, d2 6.6 3.4 0.3 12.3
Delay (s) 17.1 9.3 0.9 32.5
Level of Service B A A C
Approach Delay (s) 0.0 17.1 2.1 32.5
Approach LOS A B A C

Intersection Summary
HCM 2000 Control Delay 20.2 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 16.5
Intersection Capacity Utilization 78.5% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 107 968 59 32 58 0 0 190 59
Future Volume (vph) 0 0 0 107 968 59 32 58 0 0 190 59
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 0.0 0.0 30.0 0.0 0.0 0.0
Storage Lanes 0 0 0 0 1 0 0 0
Taper Length (m) 0.0 0.0 25.0 0.0
Lane Util. Factor 1.00 1.00 1.00 0.91 0.91 0.91 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00
Frt 0.992 0.968
Flt Protected 0.995 0.950
Satd. Flow (prot) 0 0 0 0 4503 0 1591 1691 0 0 1637 0
Flt Permitted 0.995 0.539
Satd. Flow (perm) 0 0 0 0 4501 0 902 1691 0 0 1637 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 16 25
Link Speed (k/h) 50 50 50 50
Link Distance (m) 417.7 284.9 101.7 576.9
Travel Time (s) 30.1 20.5 7.3 41.5
Confl. Peds. (#/hr) 4 13 12 12
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 0% 1% 1% 0% 1% 0% 0% 0% 0% 0%
Adj. Flow (vph) 0 0 0 116 1052 64 35 63 0 0 207 64
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 0 1232 0 35 63 0 0 271 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA Perm NA NA
Protected Phases 2 4 4
Permitted Phases 2 4
Minimum Split (s) 28.0 28.0 23.0 23.0 23.0
Total Split (s) 39.0 39.0 31.0 31.0 31.0
Total Split (%) 55.7% 55.7% 44.3% 44.3% 44.3%
Maximum Green (s) 33.5 33.5 25.4 25.4 25.4
Yellow Time (s) 3.3 3.3 3.3 3.3 3.3
All-Red Time (s) 2.2 2.2 2.3 2.3 2.3
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.6 5.6 5.6
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 12.0 12.0 11.0 11.0 11.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 33.5 25.4 25.4 25.4
Actuated g/C Ratio 0.48 0.36 0.36 0.36
v/c Ratio 0.57 0.11 0.10 0.44
Control Delay 5.4 5.9 5.6 18.1
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 5.4 5.9 5.6 18.1
LOS A A A B
Approach Delay 5.4 5.7 18.1
Approach LOS A A B

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 39.9 (57%), Referenced to phase 2:WBTL, Start of Green
Natural Cycle: 55
Control Type: Pretimed
Maximum v/c Ratio: 0.57
Intersection Signal Delay: 7.6 Intersection LOS: A
Intersection Capacity Utilization 60.4% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     14: GIBBONS ST & BOND ST
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Lane Group WBT NBL NBT SBT
Lane Group Flow (vph) 1232 35 63 271
v/c Ratio 0.57 0.11 0.10 0.44
Control Delay 5.4 5.9 5.6 18.1
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 5.4 5.9 5.6 18.1
Queue Length 50th (m) 11.2 1.3 2.4 21.8
Queue Length 95th (m) 13.5 m3.3 m5.0 39.4
Internal Link Dist (m) 260.9 77.7 552.9
Turn Bay Length (m) 30.0
Base Capacity (vph) 2162 327 613 609
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.57 0.11 0.10 0.44

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 107 968 59 32 58 0 0 190 59
Future Volume (vph) 0 0 0 107 968 59 32 58 0 0 190 59
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.6 5.6 5.6
Lane Util. Factor 0.91 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 0.99 1.00 1.00 0.97
Flt Protected 1.00 0.95 1.00 1.00
Satd. Flow (prot) 4503 1591 1691 1637
Flt Permitted 1.00 0.54 1.00 1.00
Satd. Flow (perm) 4503 902 1691 1637
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 116 1052 64 35 63 0 0 207 64
RTOR Reduction (vph) 0 0 0 0 8 0 0 0 0 0 16 0
Lane Group Flow (vph) 0 0 0 0 1224 0 35 63 0 0 255 0
Confl. Peds. (#/hr) 4 13 12 12
Heavy Vehicles (%) 0% 0% 0% 1% 1% 0% 1% 0% 0% 0% 0% 0%
Turn Type Perm NA Perm NA NA
Protected Phases 2 4 4
Permitted Phases 2 4
Actuated Green, G (s) 33.5 25.4 25.4 25.4
Effective Green, g (s) 33.5 25.4 25.4 25.4
Actuated g/C Ratio 0.48 0.36 0.36 0.36
Clearance Time (s) 5.5 5.6 5.6 5.6
Lane Grp Cap (vph) 2155 327 613 593
v/s Ratio Prot 0.04 c0.16
v/s Ratio Perm 0.27 0.04
v/c Ratio 0.57 0.11 0.10 0.43
Uniform Delay, d1 13.1 14.8 14.8 16.8
Progression Factor 0.36 0.34 0.35 1.00
Incremental Delay, d2 0.7 0.6 0.3 2.3
Delay (s) 5.4 5.7 5.5 19.1
Level of Service A A A B
Approach Delay (s) 0.0 5.4 5.6 19.1
Approach LOS A A A B

Intersection Summary
HCM 2000 Control Delay 7.7 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 11.1
Intersection Capacity Utilization 60.4% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 176 1050 48 111 340 0 0 561 133
Future Volume (vph) 0 0 0 176 1050 48 111 340 0 0 561 133
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 0.91 0.91 0.95 0.95 1.00 1.00 0.95 0.95
Ped Bike Factor 0.98 1.00 1.00 0.99
Frt 0.993 0.971
Flt Protected 0.950 0.988
Satd. Flow (prot) 0 0 0 1575 4492 0 0 3143 0 0 3063 0
Flt Permitted 0.950 0.595
Satd. Flow (perm) 0 0 0 1540 4492 0 0 1889 0 0 3063 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 11 43
Link Speed (k/h) 50 50 50 50
Link Distance (m) 130.2 285.3 115.6 63.6
Travel Time (s) 9.4 20.5 8.3 4.6
Confl. Peds. (#/hr) 19 9 29 29
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 0% 2% 2% 1% 1% 1% 0% 0% 1% 1%
Adj. Flow (vph) 0 0 0 191 1141 52 121 370 0 0 610 145
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 191 1193 0 0 491 0 0 755 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 0.0 0.0
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA pm+pt NA NA
Protected Phases 6 3 8 4
Permitted Phases 6 8
Minimum Split (s) 26.0 26.0 12.0 26.0 26.0
Total Split (s) 30.0 30.0 12.0 40.0 28.0
Total Split (%) 42.9% 42.9% 17.1% 57.1% 40.0%
Maximum Green (s) 24.1 24.1 5.8 33.8 21.8
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.2 2.2 2.5 2.5 2.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.9 5.9 6.2 6.2
Lead/Lag Lag Lead
Lead-Lag Optimize? Yes
Walk Time (s) 13.0 13.0 14.0 14.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 24.1 24.1 33.8 21.8
Actuated g/C Ratio 0.34 0.34 0.48 0.31
v/c Ratio 0.36 0.77 0.48 0.77
Control Delay 7.3 10.2 17.9 26.9
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 7.3 10.2 17.9 26.9
LOS A B B C
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Approach Delay 9.8 17.9 26.9
Approach LOS A B C

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 16.8 (24%), Referenced to phase 6:WBTL, Start of Green
Natural Cycle: 65
Control Type: Pretimed
Maximum v/c Ratio: 0.77
Intersection Signal Delay: 16.2 Intersection LOS: B
Intersection Capacity Utilization 75.5% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     16: RR 54 (PARK RD W) & BOND ST
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Lane Group WBL WBT NBT SBT
Lane Group Flow (vph) 191 1193 491 755
v/c Ratio 0.36 0.77 0.48 0.77
Control Delay 7.3 10.2 17.9 26.9
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 7.3 10.2 17.9 26.9
Queue Length 50th (m) 6.1 18.3 29.8 40.4
Queue Length 95th (m) m12.4 40.1 m41.0 58.3
Internal Link Dist (m) 261.3 91.6 39.6
Turn Bay Length (m)
Base Capacity (vph) 530 1553 1016 983
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.36 0.77 0.48 0.77

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 176 1050 48 111 340 0 0 561 133
Future Volume (vph) 0 0 0 176 1050 48 111 340 0 0 561 133
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.9 5.9 6.2 6.2
Lane Util. Factor 1.00 0.91 0.95 0.95
Frpb, ped/bikes 1.00 1.00 1.00 0.99
Flpb, ped/bikes 0.98 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.97
Flt Protected 0.95 1.00 0.99 1.00
Satd. Flow (prot) 1540 4494 3138 3064
Flt Permitted 0.95 1.00 0.60 1.00
Satd. Flow (perm) 1540 4494 1892 3064
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 191 1141 52 121 370 0 0 610 145
RTOR Reduction (vph) 0 0 0 0 7 0 0 0 0 0 30 0
Lane Group Flow (vph) 0 0 0 191 1186 0 0 491 0 0 725 0
Confl. Peds. (#/hr) 19 9 29 29
Heavy Vehicles (%) 0% 0% 0% 2% 2% 1% 1% 1% 0% 0% 1% 1%
Turn Type Perm NA pm+pt NA NA
Protected Phases 6 3 8 4
Permitted Phases 6 8
Actuated Green, G (s) 24.1 24.1 33.8 21.8
Effective Green, g (s) 24.1 24.1 33.8 21.8
Actuated g/C Ratio 0.34 0.34 0.48 0.31
Clearance Time (s) 5.9 5.9 6.2 6.2
Lane Grp Cap (vph) 530 1547 1016 954
v/s Ratio Prot c0.26 c0.04 c0.24
v/s Ratio Perm 0.12 0.19
v/c Ratio 0.36 0.77 0.48 0.76
Uniform Delay, d1 17.2 20.4 12.2 21.7
Progression Factor 0.33 0.35 1.27 1.00
Incremental Delay, d2 1.5 3.0 1.2 5.7
Delay (s) 7.1 10.1 16.7 27.4
Level of Service A B B C
Approach Delay (s) 0.0 9.7 16.7 27.4
Approach LOS A A B C

Intersection Summary
HCM 2000 Control Delay 16.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 18.3
Intersection Capacity Utilization 75.5% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 45 1126 55 33 151 0 0 88 172
Future Volume (vph) 0 0 0 45 1126 55 33 151 0 0 88 172
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 0.0 40.0 15.0 0.0 0.0 0.0
Storage Lanes 0 0 0 0 1 0 0 0
Taper Length (m) 0.0 0.0 25.0 0.0
Lane Util. Factor 1.00 1.00 1.00 0.86 0.86 0.86 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.99 0.98
Frt 0.993 0.911
Flt Protected 0.998 0.950
Satd. Flow (prot) 0 0 0 0 4736 0 1591 1691 0 0 1510 0
Flt Permitted 0.998 0.479
Satd. Flow (perm) 0 0 0 0 4728 0 793 1691 0 0 1510 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 17 142
Link Speed (k/h) 50 50 50 50
Link Distance (m) 225.6 137.8 101.3 180.2
Travel Time (s) 16.2 9.9 7.3 13.0
Confl. Peds. (#/hr) 20 32 16 16
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 0% 4% 3% 3% 1% 0% 0% 0% 0% 0%
Parking  (#/hr) 100 100 100
Adj. Flow (vph) 0 0 0 49 1224 60 36 164 0 0 96 187
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 0 1333 0 36 164 0 0 283 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left L NA Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.42 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA pm+pt NA NA
Protected Phases 2 3 3 4 4
Permitted Phases 2 3 4
Minimum Split (s) 27.0 27.0 8.0 24.0
Total Split (s) 36.0 36.0 8.0 26.0
Total Split (%) 51.4% 51.4% 11.4% 37.1%
Maximum Green (s) 30.4 30.4 5.0 20.5
Yellow Time (s) 4.0 4.0 3.0 3.7
All-Red Time (s) 1.6 1.6 0.0 1.8
Lost Time Adjust (s) 0.0 0.0 0.0
Total Lost Time (s) 5.6 3.0 5.5
Lead/Lag Lead Lag
Lead-Lag Optimize?
Walk Time (s) 7.0 7.0 7.0
Flash Dont Walk (s) 8.0 8.0 11.0
Pedestrian Calls (#/hr) 0 0 0
Act Effct Green (s) 30.4 28.0 31.0 20.5
Actuated g/C Ratio 0.43 0.40 0.44 0.29
v/c Ratio 0.65 0.10 0.22 0.52
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Control Delay 7.0 11.9 13.0 14.2
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 7.0 11.9 13.0 14.2
LOS A B B B
Approach Delay 7.0 12.8 14.2
Approach LOS A B B

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 44.1 (63%), Referenced to phase 2:WBTL, Start of Green
Natural Cycle: 60
Control Type: Pretimed
Maximum v/c Ratio: 0.65
Intersection Signal Delay: 8.8 Intersection LOS: A
Intersection Capacity Utilization 54.7% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     18: MCMILLAN DR & BOND ST
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Lane Group WBT NBL NBT SBT
Lane Group Flow (vph) 1333 36 164 283
v/c Ratio 0.65 0.10 0.22 0.52
Control Delay 7.0 11.9 13.0 14.2
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 7.0 11.9 13.0 14.2
Queue Length 50th (m) 9.9 2.4 11.7 13.2
Queue Length 95th (m) 17.1 6.6 21.9 32.2
Internal Link Dist (m) 113.8 77.3 156.2
Turn Bay Length (m) 15.0
Base Capacity (vph) 2062 374 748 542
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.65 0.10 0.22 0.52

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 45 1126 55 33 151 0 0 88 172
Future Volume (vph) 0 0 0 45 1126 55 33 151 0 0 88 172
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.6 3.0 3.0 5.5
Lane Util. Factor 0.86 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 0.99 1.00 1.00
Frt 0.99 1.00 1.00 0.91
Flt Protected 1.00 0.95 1.00 1.00
Satd. Flow (prot) 4730 1582 1691 1509
Flt Permitted 1.00 0.48 1.00 1.00
Satd. Flow (perm) 4730 798 1691 1509
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 49 1224 60 36 164 0 0 96 187
RTOR Reduction (vph) 0 0 0 0 10 0 0 0 0 0 100 0
Lane Group Flow (vph) 0 0 0 0 1323 0 36 164 0 0 183 0
Confl. Peds. (#/hr) 20 32 16 16
Heavy Vehicles (%) 0% 0% 0% 4% 3% 3% 1% 0% 0% 0% 0% 0%
Parking  (#/hr) 100 100 100
Turn Type Perm NA pm+pt NA NA
Protected Phases 2 3 3 4 4
Permitted Phases 2 3 4
Actuated Green, G (s) 30.4 25.5 28.5 20.5
Effective Green, g (s) 30.4 25.5 28.5 20.5
Actuated g/C Ratio 0.43 0.36 0.41 0.29
Clearance Time (s) 5.6 3.0 5.5
Lane Grp Cap (vph) 2054 346 688 441
v/s Ratio Prot 0.01 c0.10 c0.12
v/s Ratio Perm 0.28 0.03
v/c Ratio 0.64 0.10 0.24 0.41
Uniform Delay, d1 15.6 14.6 13.6 19.9
Progression Factor 0.37 1.00 1.00 1.00
Incremental Delay, d2 1.2 0.6 0.8 2.9
Delay (s) 7.0 15.2 14.4 22.8
Level of Service A B B C
Approach Delay (s) 0.0 7.0 14.6 22.8
Approach LOS A A B C

Intersection Summary
HCM 2000 Control Delay 10.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 14.1
Intersection Capacity Utilization 54.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 282 1187 0 0 0 0 0 640 146
Future Volume (vph) 0 0 0 282 1187 0 0 0 0 0 640 146
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 80.0 75.0 0.0 0.0 0.0 30.0
Storage Lanes 0 0 0 0 0 0 0 1
Taper Length (m) 0.0 25.0 0.0 0.0
Lane Util. Factor 1.00 1.00 1.00 0.91 0.91 1.00 1.00 1.00 1.00 1.00 0.91 1.00
Ped Bike Factor 0.99 0.89
Frt 0.850
Flt Protected 0.990
Satd. Flow (prot) 0 0 0 0 4481 0 0 0 0 0 4439 1437
Flt Permitted 0.990
Satd. Flow (perm) 0 0 0 0 4450 0 0 0 0 0 4439 1283
Right Turn on Red Yes Yes Yes Yes Yes
Satd. Flow (RTOR) 45 46
Link Speed (k/h) 50 50 50 50
Link Distance (m) 137.8 182.8 100.6 114.5
Travel Time (s) 9.9 13.2 7.2 8.2
Confl. Peds. (#/hr) 31 79
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 0% 2% 2% 0% 0% 0% 0% 0% 4% 0%
Adj. Flow (vph) 0 0 0 307 1290 0 0 0 0 0 696 159
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 0 1597 0 0 0 0 0 696 159
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 0.0 0.0
Link Offset(m) 0.0 0.0 3.5 -3.5
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA NA Perm
Protected Phases 2 4
Permitted Phases 2 4
Minimum Split (s) 26.0 26.0 24.0 24.0
Total Split (s) 44.0 44.0 26.0 26.0
Total Split (%) 62.9% 62.9% 37.1% 37.1%
Maximum Green (s) 38.4 38.4 20.6 20.6
Yellow Time (s) 3.7 3.7 3.7 3.7
All-Red Time (s) 1.9 1.9 1.7 1.7
Lost Time Adjust (s) 0.0 0.0 0.0
Total Lost Time (s) 5.6 5.4 5.4
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 13.0 13.0 12.0 12.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 38.4 20.6 20.6
Actuated g/C Ratio 0.55 0.29 0.29
v/c Ratio 0.65 0.53 0.39
Control Delay 9.9 22.5 17.2
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0
Total Delay 9.9 22.5 17.2
LOS A C B
Approach Delay 9.9 21.5
Approach LOS A C

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 39.9 (57%), Referenced to phase 2:WBTL, Start of Green
Natural Cycle: 50
Control Type: Pretimed
Maximum v/c Ratio: 0.65
Intersection Signal Delay: 13.9 Intersection LOS: B
Intersection Capacity Utilization 56.3% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     20: RR 2A (CENTRE ST) & BOND ST
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Lane Group WBT SBT SBR
Lane Group Flow (vph) 1597 696 159
v/c Ratio 0.65 0.53 0.39
Control Delay 9.9 22.5 17.2
Queue Delay 0.0 0.0 0.0
Total Delay 9.9 22.5 17.2
Queue Length 50th (m) 59.2 25.4 10.5
Queue Length 95th (m) 64.4 35.2 24.2
Internal Link Dist (m) 158.8 90.5
Turn Bay Length (m) 30.0
Base Capacity (vph) 2461 1306 410
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.65 0.53 0.39

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 282 1187 0 0 0 0 0 640 146
Future Volume (vph) 0 0 0 282 1187 0 0 0 0 0 640 146
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.6 5.4 5.4
Lane Util. Factor 0.91 0.91 1.00
Frpb, ped/bikes 1.00 1.00 0.89
Flpb, ped/bikes 0.99 1.00 1.00
Frt 1.00 1.00 0.85
Flt Protected 0.99 1.00 1.00
Satd. Flow (prot) 4452 4439 1283
Flt Permitted 0.99 1.00 1.00
Satd. Flow (perm) 4452 4439 1283
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 307 1290 0 0 0 0 0 696 159
RTOR Reduction (vph) 0 0 0 0 20 0 0 0 0 0 0 32
Lane Group Flow (vph) 0 0 0 0 1577 0 0 0 0 0 696 127
Confl. Peds. (#/hr) 31 79
Heavy Vehicles (%) 0% 0% 0% 2% 2% 0% 0% 0% 0% 0% 4% 0%
Turn Type Perm NA NA Perm
Protected Phases 2 4
Permitted Phases 2 4
Actuated Green, G (s) 38.4 20.6 20.6
Effective Green, g (s) 38.4 20.6 20.6
Actuated g/C Ratio 0.55 0.29 0.29
Clearance Time (s) 5.6 5.4 5.4
Lane Grp Cap (vph) 2442 1306 377
v/s Ratio Prot c0.16
v/s Ratio Perm 0.35 0.10
v/c Ratio 0.65 0.53 0.34
Uniform Delay, d1 11.0 20.7 19.3
Progression Factor 0.83 1.00 1.00
Incremental Delay, d2 0.8 1.6 2.4
Delay (s) 10.0 22.2 21.7
Level of Service A C C
Approach Delay (s) 0.0 10.0 0.0 22.1
Approach LOS A A A C

Intersection Summary
HCM 2000 Control Delay 14.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 56.3% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 0 1192 66 293 692 0 0 0 0
Future Volume (vph) 0 0 0 0 1192 66 293 692 0 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 0.0 40.0 15.0 0.0 0.0 0.0
Storage Lanes 0 0 0 1 1 0 0 0
Taper Length (m) 0.0 0.0 25.0 0.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00
Ped Bike Factor 0.86 0.91
Frt 0.850
Flt Protected 0.950
Satd. Flow (prot) 0 0 0 0 3119 1423 1530 3150 0 0 0 0
Flt Permitted 0.950
Satd. Flow (perm) 0 0 0 0 3119 1219 1393 3150 0 0 0 0
Right Turn on Red Yes Yes Yes Yes Yes
Satd. Flow (RTOR) 47 41
Link Speed (k/h) 50 50 50 50
Link Distance (m) 182.8 256.2 100.7 199.2
Travel Time (s) 13.2 18.4 7.3 14.3
Confl. Peds. (#/hr) 102 68
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 0% 0% 3% 1% 5% 2% 0% 0% 0% 0%
Adj. Flow (vph) 0 0 0 0 1296 72 318 752 0 0 0 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 0 1296 72 318 752 0 0 0 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type NA Perm Perm NA
Protected Phases 2 4
Permitted Phases 2 4
Minimum Split (s) 24.0 24.0 23.0 23.0
Total Split (s) 42.0 42.0 28.0 28.0
Total Split (%) 60.0% 60.0% 40.0% 40.0%
Maximum Green (s) 36.4 36.4 22.5 22.5
Yellow Time (s) 3.3 3.3 3.3 3.3
All-Red Time (s) 2.3 2.3 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.6 5.6 5.5 5.5
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 11.0 11.0 11.0 11.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 36.4 36.4 22.5 22.5
Actuated g/C Ratio 0.52 0.52 0.32 0.32
v/c Ratio 0.80 0.11 0.67 0.74
Control Delay 18.6 4.7 16.6 17.8
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 18.6 4.7 16.7 17.8
LOS B A B B
Approach Delay 17.8 17.5
Approach LOS B B

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 14.7 (21%), Referenced to phase 2:WBT, Start of Green
Natural Cycle: 60
Control Type: Pretimed
Maximum v/c Ratio: 0.80
Intersection Signal Delay: 17.7 Intersection LOS: B
Intersection Capacity Utilization 107.0% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     22: RR 2 (SIMCOE ST) & BOND ST
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Lane Group WBT WBR NBL NBT
Lane Group Flow (vph) 1296 72 318 752
v/c Ratio 0.80 0.11 0.67 0.74
Control Delay 18.6 4.7 16.6 17.8
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 18.6 4.7 16.7 17.8
Queue Length 50th (m) 62.6 1.4 33.4 48.1
Queue Length 95th (m) 87.1 6.4 m55.7 67.6
Internal Link Dist (m) 232.2 76.7
Turn Bay Length (m) 40.0 15.0
Base Capacity (vph) 1621 656 475 1012
Starvation Cap Reductn 0 0 2 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.80 0.11 0.67 0.74

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 0 1192 66 293 692 0 0 0 0
Future Volume (vph) 0 0 0 0 1192 66 293 692 0 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.6 5.6 5.5 5.5
Lane Util. Factor 0.95 1.00 1.00 0.95
Frpb, ped/bikes 1.00 0.86 1.00 1.00
Flpb, ped/bikes 1.00 1.00 0.91 1.00
Frt 1.00 0.85 1.00 1.00
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3119 1219 1393 3150
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3119 1219 1393 3150
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 0 1296 72 318 752 0 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 23 28 0 0 0 0 0
Lane Group Flow (vph) 0 0 0 0 1296 49 290 752 0 0 0 0
Confl. Peds. (#/hr) 102 68
Heavy Vehicles (%) 0% 0% 0% 0% 3% 1% 5% 2% 0% 0% 0% 0%
Turn Type NA Perm Perm NA
Protected Phases 2 4
Permitted Phases 2 4
Actuated Green, G (s) 36.4 36.4 22.5 22.5
Effective Green, g (s) 36.4 36.4 22.5 22.5
Actuated g/C Ratio 0.52 0.52 0.32 0.32
Clearance Time (s) 5.6 5.6 5.5 5.5
Lane Grp Cap (vph) 1621 633 447 1012
v/s Ratio Prot c0.42 c0.24
v/s Ratio Perm 0.04 0.21
v/c Ratio 0.80 0.08 0.65 0.74
Uniform Delay, d1 13.8 8.4 20.4 21.2
Progression Factor 1.00 1.00 0.59 0.65
Incremental Delay, d2 4.2 0.2 5.4 3.7
Delay (s) 18.0 8.6 17.4 17.5
Level of Service B A B B
Approach Delay (s) 0.0 17.5 17.5 0.0
Approach LOS A B B A

Intersection Summary
HCM 2000 Control Delay 17.5 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 11.1
Intersection Capacity Utilization 107.0% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 194 817 63 35 801 71 69 266 58 327 436 385
Future Volume (vph) 194 817 63 35 801 71 69 266 58 327 436 385
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 92.0 0.0 38.0 0.0 64.0 0.0 103.0 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 37.0 48.0 66.0 82.0
Lane Util. Factor 1.00 *1.00 0.95 1.00 *1.00 0.95 1.00 0.95 0.95 1.00 0.95 0.95
Ped Bike Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.98
Frt 0.989 0.988 0.973 0.930
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1767 3674 0 1785 3668 0 1785 3420 0 1767 3251 0
Flt Permitted 0.132 0.193 0.183 0.440
Satd. Flow (perm) 245 3674 0 362 3668 0 342 3420 0 815 3251 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 10 11 27 257
Link Speed (k/h) 50 50 50 60
Link Distance (m) 818.0 320.3 152.9 706.1
Travel Time (s) 58.9 23.1 11.0 42.4
Confl. Peds. (#/hr) 21 8 8 21 17 7 7 17
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 1% 1% 0% 1% 0% 0% 1% 2% 1% 1% 0%
Adj. Flow (vph) 211 888 68 38 871 77 75 289 63 355 474 418
Shared Lane Traffic (%)
Lane Group Flow (vph) 211 956 0 38 948 0 75 352 0 355 892 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 14 24 15
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4
Minimum Split (s) 9.0 31.0 9.0 31.0 9.0 28.0 9.0 28.0
Total Split (s) 13.0 38.0 9.0 34.0 9.0 28.0 15.0 34.0
Total Split (%) 14.4% 42.2% 10.0% 37.8% 10.0% 31.1% 16.7% 37.8%
Maximum Green (s) 10.0 31.4 6.0 27.4 6.0 21.8 12.0 27.8
Yellow Time (s) 3.0 4.1 3.0 4.1 3.0 4.2 3.0 4.2
All-Red Time (s) 0.0 2.5 0.0 2.5 0.0 2.0 0.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.6 3.0 6.6 3.0 6.2 3.0 6.2
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Walk Time (s) 17.0 17.0 16.0 16.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 44.0 31.4 37.0 27.4 31.0 21.8 40.0 27.8
Actuated g/C Ratio 0.49 0.35 0.41 0.30 0.34 0.24 0.44 0.31
v/c Ratio 0.73 0.74 0.16 0.84 0.35 0.42 0.73 0.76
Control Delay 26.3 25.4 13.9 37.3 19.9 28.2 28.0 24.4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 26.3 25.4 13.9 37.3 19.9 28.2 28.0 24.4
LOS C C B D B C C C
Approach Delay 25.6 36.4 26.7 25.4
Approach LOS C D C C

Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 18 (20%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 80
Control Type: Pretimed
Maximum v/c Ratio: 0.84
Intersection Signal Delay: 28.4 Intersection LOS: C
Intersection Capacity Utilization 88.3% ICU Level of Service E
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     88: RR 52 (THORNTON RD) & DUNDAS ST/KING ST
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 211 956 38 948 75 352 355 892
v/c Ratio 0.73 0.74 0.16 0.84 0.35 0.42 0.73 0.76
Control Delay 26.3 25.4 13.9 37.3 19.9 28.2 28.0 24.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 26.3 25.4 13.9 37.3 19.9 28.2 28.0 24.4
Queue Length 50th (m) 22.6 69.4 3.0 69.4 6.7 22.8 38.1 48.2
Queue Length 95th (m) #41.9 88.7 7.5 #92.3 13.9 34.4 #60.4 68.9
Internal Link Dist (m) 794.0 296.3 128.9 682.1
Turn Bay Length (m) 92.0 38.0 64.0 103.0
Base Capacity (vph) 288 1288 243 1124 214 848 489 1181
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.73 0.74 0.16 0.84 0.35 0.42 0.73 0.76

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Signalized Intersection Capacity Analysis AM Peak Hour
88: RR 52 (THORNTON RD) & DUNDAS ST/KING ST Whitby Oshawa - Future Background AM

Synchro 11 12-18-2020
IBI Group Page 29

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 194 817 63 35 801 71 69 266 58 327 436 385
Future Volume (vph) 194 817 63 35 801 71 69 266 58 327 436 385
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 6.6 3.0 6.6 3.0 6.2 3.0 6.2
Lane Util. Factor 1.00 *1.00 1.00 *1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.99 1.00 0.97 1.00 0.93
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1767 3675 1784 3667 1784 3421 1764 3250
Flt Permitted 0.13 1.00 0.19 1.00 0.18 1.00 0.44 1.00
Satd. Flow (perm) 245 3675 362 3667 345 3421 817 3250
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 211 888 68 38 871 77 75 289 63 355 474 418
RTOR Reduction (vph) 0 7 0 0 8 0 0 20 0 0 178 0
Lane Group Flow (vph) 211 949 0 38 940 0 75 332 0 355 714 0
Confl. Peds. (#/hr) 21 8 8 21 17 7 7 17
Heavy Vehicles (%) 1% 1% 1% 0% 1% 0% 0% 1% 2% 1% 1% 0%
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 40.4 31.4 33.4 27.4 27.8 21.8 36.8 27.8
Effective Green, g (s) 40.4 31.4 33.4 27.4 27.8 21.8 36.8 27.8
Actuated g/C Ratio 0.45 0.35 0.37 0.30 0.31 0.24 0.41 0.31
Clearance Time (s) 3.0 6.6 3.0 6.6 3.0 6.2 3.0 6.2
Lane Grp Cap (vph) 279 1282 229 1116 202 828 460 1003
v/s Ratio Prot c0.08 0.26 0.01 c0.26 0.02 0.10 c0.10 0.22
v/s Ratio Perm 0.26 0.05 0.09 c0.21
v/c Ratio 0.76 0.74 0.17 0.84 0.37 0.40 0.77 0.71
Uniform Delay, d1 18.4 25.7 18.9 29.3 23.0 28.6 20.4 27.6
Progression Factor 0.71 0.85 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 15.7 3.5 1.6 7.8 5.2 1.4 11.9 4.3
Delay (s) 28.7 25.3 20.4 37.1 28.2 30.1 32.2 31.9
Level of Service C C C D C C C C
Approach Delay (s) 25.9 36.4 29.7 32.0
Approach LOS C D C C

Intersection Summary
HCM 2000 Control Delay 31.0 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 18.8
Intersection Capacity Utilization 88.3% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 80 1042 137 0 0 0 0 673 262 135 1132 0
Future Volume (vph) 80 1042 137 0 0 0 0 673 262 135 1132 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 40.0 0.0 0.0 0.0 0.0 30.0 25.0 0.0
Storage Lanes 1 0 0 0 0 1 1 0
Taper Length (m) 25.0 0.0 0.0 13.0
Lane Util. Factor 0.86 0.86 0.86 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Ped Bike Factor 1.00 0.98 1.00
Frt 0.984 0.850
Flt Protected 0.997 0.950
Satd. Flow (prot) 0 5621 0 0 0 0 0 3213 1409 1591 3181 0
Flt Permitted 0.997 0.285
Satd. Flow (perm) 0 5615 0 0 0 0 0 3213 1378 476 3181 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 44 137
Link Speed (k/h) 50 50 50 50
Link Distance (m) 209.8 58.6 363.1 98.9
Travel Time (s) 15.1 4.2 26.1 7.1
Confl. Peds. (#/hr) 14 15 9 9
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 1% 3% 0% 0% 0% 0% 0% 2% 1% 1% 0%
Adj. Flow (vph) 87 1133 149 0 0 0 0 732 285 147 1230 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 1369 0 0 0 0 0 732 285 147 1230 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left R NA Right Left Left Right Left Left Right L NA Left Right
Median Width(m) 0.0 0.0 3.5 3.5
Link Offset(m) 0.0 3.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA NA Perm pm+pt NA
Protected Phases 2 8 7 4
Permitted Phases 2 8 4
Minimum Split (s) 27.0 27.0 25.0 25.0 12.0 25.0
Total Split (s) 28.0 28.0 29.0 29.0 13.0 42.0
Total Split (%) 40.0% 40.0% 41.4% 41.4% 18.6% 60.0%
Maximum Green (s) 22.1 22.1 23.1 23.1 7.1 36.1
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.2 2.2 2.2 2.2 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.9 5.9 5.9 5.9 5.9
Lead/Lag Lead Lead Lag
Lead-Lag Optimize?
Walk Time (s) 14.0 14.0 13.0 13.0 13.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 22.1 23.1 23.1 36.1 36.1
Actuated g/C Ratio 0.32 0.33 0.33 0.52 0.52
v/c Ratio 0.76 0.69 0.52 0.41 0.75
Control Delay 24.1 24.4 13.6 7.4 7.6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0 21.5
Total Delay 24.1 24.4 13.6 7.4 29.1
LOS C C B A C
Approach Delay 24.1 21.4 26.8
Approach LOS C C C

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 17.5 (25%), Referenced to phase 2:EBTL, Start of Green
Natural Cycle: 65
Control Type: Pretimed
Maximum v/c Ratio: 0.76
Intersection Signal Delay: 24.4 Intersection LOS: C
Intersection Capacity Utilization 78.5% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     13: RR 53 (STEVENSON RD) & KING ST
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Lane Group EBT NBT NBR SBL SBT
Lane Group Flow (vph) 1369 732 285 147 1230
v/c Ratio 0.76 0.69 0.52 0.41 0.75
Control Delay 24.1 24.4 13.6 7.4 7.6
Queue Delay 0.0 0.0 0.0 0.0 21.5
Total Delay 24.1 24.4 13.6 7.4 29.1
Queue Length 50th (m) 41.3 39.7 13.2 2.5 11.1
Queue Length 95th (m) 52.5 56.1 32.5 m2.8 m12.1
Internal Link Dist (m) 185.8 339.1 74.9
Turn Bay Length (m) 30.0 25.0
Base Capacity (vph) 1802 1060 546 358 1640
Starvation Cap Reductn 0 0 0 0 445
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.76 0.69 0.52 0.41 1.03

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 80 1042 137 0 0 0 0 673 262 135 1132 0
Future Volume (vph) 80 1042 137 0 0 0 0 673 262 135 1132 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.9 5.9 5.9 5.9 5.9
Lane Util. Factor 0.86 0.95 1.00 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 0.98 1.00 0.85 1.00 1.00
Flt Protected 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 5612 3213 1378 1589 3181
Flt Permitted 1.00 1.00 1.00 0.29 1.00
Satd. Flow (perm) 5612 3213 1378 477 3181
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 87 1133 149 0 0 0 0 732 285 147 1230 0
RTOR Reduction (vph) 0 30 0 0 0 0 0 0 92 0 0 0
Lane Group Flow (vph) 0 1339 0 0 0 0 0 732 193 147 1230 0
Confl. Peds. (#/hr) 14 15 9 9
Heavy Vehicles (%) 1% 1% 3% 0% 0% 0% 0% 0% 2% 1% 1% 0%
Turn Type Perm NA NA Perm pm+pt NA
Protected Phases 2 8 7 4
Permitted Phases 2 8 4
Actuated Green, G (s) 22.1 23.1 23.1 36.1 36.1
Effective Green, g (s) 22.1 23.1 23.1 36.1 36.1
Actuated g/C Ratio 0.32 0.33 0.33 0.52 0.52
Clearance Time (s) 5.9 5.9 5.9 5.9 5.9
Lane Grp Cap (vph) 1771 1060 454 358 1640
v/s Ratio Prot 0.23 0.04 c0.39
v/s Ratio Perm 0.24 0.14 0.17
v/c Ratio 0.76 0.69 0.43 0.41 0.75
Uniform Delay, d1 21.5 20.3 18.3 15.5 13.4
Progression Factor 1.00 1.00 1.00 0.42 0.45
Incremental Delay, d2 3.1 3.7 2.9 1.6 1.4
Delay (s) 24.6 24.0 21.2 8.1 7.4
Level of Service C C C A A
Approach Delay (s) 24.6 0.0 23.2 7.5
Approach LOS C A C A

Intersection Summary
HCM 2000 Control Delay 18.0 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 17.7
Intersection Capacity Utilization 78.5% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 28 1452 0 0 0 0 0 66 32 134 195 0
Future Volume (vph) 28 1452 0 0 0 0 0 66 32 134 195 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 0.86 *1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 1.00
Ped Bike Factor 1.00 0.97 0.99
Frt 0.850
Flt Protected 0.999 0.980
Satd. Flow (prot) 0 6627 0 0 0 0 0 1658 1437 0 3136 0
Flt Permitted 0.999 0.807
Satd. Flow (perm) 0 6626 0 0 0 0 0 1658 1394 0 2564 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 137
Link Speed (k/h) 50 50 50 50
Link Distance (m) 351.8 421.5 125.0 101.7
Travel Time (s) 25.3 30.3 9.0 7.3
Confl. Peds. (#/hr) 6 16 16
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 2% 0% 0% 0% 0% 0% 2% 0% 1% 0% 0%
Adj. Flow (vph) 30 1578 0 0 0 0 0 72 35 146 212 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 1608 0 0 0 0 0 72 35 0 358 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.5 3.5
Link Offset(m) 0.0 0.0 6.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 24 15 25 14
Turn Type Perm NA NA Perm pm+pt NA
Protected Phases 2 4 3 3 4
Permitted Phases 2 4 3 4
Minimum Split (s) 28.0 28.0 25.0 25.0 12.0
Total Split (s) 33.0 33.0 25.0 25.0 12.0
Total Split (%) 47.1% 47.1% 35.7% 35.7% 17.1%
Maximum Green (s) 27.0 27.0 19.2 19.2 6.2
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.3 2.3 2.1 2.1 2.1
Lost Time Adjust (s) 0.0 0.0 0.0
Total Lost Time (s) 6.0 5.8 5.8
Lead/Lag Lead Lead Lag
Lead-Lag Optimize?
Walk Time (s) 15.0 15.0 13.0 13.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 27.0 19.2 19.2 25.4
Actuated g/C Ratio 0.39 0.27 0.27 0.36
v/c Ratio 0.63 0.16 0.07 0.36
Control Delay 8.8 20.5 0.3 10.0
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 8.8 20.5 0.3 10.0
LOS A C A B
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Approach Delay 8.8 13.9 10.0
Approach LOS A B B

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 44.1 (63%), Referenced to phase 2:EBTL, Start of Green
Natural Cycle: 65
Control Type: Pretimed
Maximum v/c Ratio: 0.63
Intersection Signal Delay: 9.2 Intersection LOS: A
Intersection Capacity Utilization 63.8% ICU Level of Service B
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     15: OSHAWA CENTRE ENT/GIBBONS ST & KING ST
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Lane Group EBT NBT NBR SBT
Lane Group Flow (vph) 1608 72 35 358
v/c Ratio 0.63 0.16 0.07 0.36
Control Delay 8.8 20.5 0.3 10.0
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 8.8 20.5 0.3 10.0
Queue Length 50th (m) 14.4 6.6 0.0 10.5
Queue Length 95th (m) 17.4 14.9 0.0 15.0
Internal Link Dist (m) 327.8 101.0 77.7
Turn Bay Length (m)
Base Capacity (vph) 2555 454 481 981
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.63 0.16 0.07 0.36

Intersection Summary



HCM Signalized Intersection Capacity Analysis AM Peak Hour
15: OSHAWA CENTRE ENT/GIBBONS ST & KING ST Whitby Oshawa - Future Background AM

Synchro 11 12-18-2020
IBI Group Page 8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 28 1452 0 0 0 0 0 66 32 134 195 0
Future Volume (vph) 28 1452 0 0 0 0 0 66 32 134 195 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 5.8 5.8 5.8
Lane Util. Factor *1.00 1.00 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.97 1.00
Flpb, ped/bikes 1.00 1.00 1.00 0.99
Frt 1.00 1.00 0.85 1.00
Flt Protected 1.00 1.00 1.00 0.98
Satd. Flow (prot) 6626 1658 1394 3119
Flt Permitted 1.00 1.00 1.00 0.81
Satd. Flow (perm) 6626 1658 1394 2569
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 30 1578 0 0 0 0 0 72 35 146 212 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 25 0 0 0
Lane Group Flow (vph) 0 1608 0 0 0 0 0 72 10 0 358 0
Confl. Peds. (#/hr) 6 16 16
Heavy Vehicles (%) 0% 2% 0% 0% 0% 0% 0% 2% 0% 1% 0% 0%
Turn Type Perm NA NA Perm pm+pt NA
Protected Phases 2 4 3 3 4
Permitted Phases 2 4 3 4
Actuated Green, G (s) 27.0 19.2 19.2 25.4
Effective Green, g (s) 27.0 19.2 19.2 25.4
Actuated g/C Ratio 0.39 0.27 0.27 0.36
Clearance Time (s) 6.0 5.8 5.8
Lane Grp Cap (vph) 2555 454 382 980
v/s Ratio Prot 0.04 c0.03
v/s Ratio Perm 0.24 0.01 c0.10
v/c Ratio 0.63 0.16 0.03 0.37
Uniform Delay, d1 17.4 19.3 18.6 16.4
Progression Factor 0.45 1.00 1.00 0.70
Incremental Delay, d2 0.9 0.7 0.1 1.0
Delay (s) 8.7 20.0 18.7 12.4
Level of Service A C B B
Approach Delay (s) 8.7 0.0 19.6 12.4
Approach LOS A A B B

Intersection Summary
HCM 2000 Control Delay 9.9 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.50
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 17.6
Intersection Capacity Utilization 63.8% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 96 1299 84 0 0 0 0 374 194 103 664 0
Future Volume (vph) 96 1299 84 0 0 0 0 374 194 103 664 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 37.0 0.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 0 1 0 0 0 0 0 0
Taper Length (m) 0.0 0.0 0.0 0.0
Lane Util. Factor 0.86 0.86 1.00 1.00 1.00 1.00 1.00 0.95 0.95 0.95 0.95 1.00
Ped Bike Factor 1.00 0.96 0.99 1.00
Frt 0.850 0.949
Flt Protected 0.997 0.993
Satd. Flow (prot) 0 5742 1437 0 0 0 0 2990 0 0 3159 0
Flt Permitted 0.997 0.703
Satd. Flow (perm) 0 5735 1378 0 0 0 0 2990 0 0 2234 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 131 134
Link Speed (k/h) 50 50 50 50
Link Distance (m) 421.5 358.7 429.1 115.6
Travel Time (s) 30.3 25.8 30.9 8.3
Confl. Peds. (#/hr) 17 27 24 24
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 1% 0% 0% 0% 0% 0% 0% 2% 1% 1% 0%
Adj. Flow (vph) 104 1412 91 0 0 0 0 407 211 112 722 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 1516 91 0 0 0 0 618 0 0 834 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 0.0 0.0
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 14 24 15 24 14 25 15
Turn Type Perm NA Perm NA pm+pt NA
Protected Phases 2 4 3 3 4
Permitted Phases 2 2 3 4
Minimum Split (s) 26.0 26.0 26.0 26.0 12.0
Total Split (s) 27.0 27.0 27.0 26.0 17.0
Total Split (%) 38.6% 38.6% 38.6% 37.1% 24.3%
Maximum Green (s) 21.2 21.2 21.2 20.4 11.2
Yellow Time (s) 4.2 4.2 4.2 3.7 3.7
All-Red Time (s) 1.6 1.6 1.6 1.9 2.1
Lost Time Adjust (s) 0.0 0.0 0.0
Total Lost Time (s) 5.8 5.8 5.6
Lead/Lag Lead Lag
Lead-Lag Optimize?
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 12.0 12.0 12.0 13.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 21.2 21.2 20.4 31.4
Actuated g/C Ratio 0.30 0.30 0.29 0.45
v/c Ratio 0.87 0.18 0.64 0.73
Control Delay 13.6 0.8 20.2 12.7
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 13.6 0.8 20.2 12.7
LOS B A C B
Approach Delay 12.9 20.2 12.7
Approach LOS B C B

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 2.8 (4%), Referenced to phase 2:EBTL, Start of Green
Natural Cycle: 65
Control Type: Pretimed
Maximum v/c Ratio: 0.87
Intersection Signal Delay: 14.3 Intersection LOS: B
Intersection Capacity Utilization 79.7% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     17: RR 54 (PARK RD W) & KING ST
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Lane Group EBT EBR NBT SBT
Lane Group Flow (vph) 1516 91 618 834
v/c Ratio 0.87 0.18 0.64 0.73
Control Delay 13.6 0.8 20.2 12.7
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 13.6 0.8 20.2 12.7
Queue Length 50th (m) 9.3 0.0 26.2 20.2
Queue Length 95th (m) #17.8 m0.0 41.0 38.6
Internal Link Dist (m) 397.5 405.1 91.6
Turn Bay Length (m) 37.0
Base Capacity (vph) 1736 508 966 1150
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.87 0.18 0.64 0.73

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 96 1299 84 0 0 0 0 374 194 103 664 0
Future Volume (vph) 96 1299 84 0 0 0 0 374 194 103 664 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.8 5.8 5.6 5.8
Lane Util. Factor 0.86 1.00 0.95 0.95
Frpb, ped/bikes 1.00 0.96 0.99 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 0.85 0.95 1.00
Flt Protected 1.00 1.00 1.00 0.99
Satd. Flow (prot) 5732 1378 2990 3157
Flt Permitted 1.00 1.00 1.00 0.70
Satd. Flow (perm) 5732 1378 2990 2235
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 104 1412 91 0 0 0 0 407 211 112 722 0
RTOR Reduction (vph) 0 0 63 0 0 0 0 95 0 0 0 0
Lane Group Flow (vph) 0 1516 28 0 0 0 0 523 0 0 834 0
Confl. Peds. (#/hr) 17 27 24 24
Heavy Vehicles (%) 1% 1% 0% 0% 0% 0% 0% 0% 2% 1% 1% 0%
Turn Type Perm NA Perm NA pm+pt NA
Protected Phases 2 4 3 3 4
Permitted Phases 2 2 3 4
Actuated Green, G (s) 21.2 21.2 20.4 31.6
Effective Green, g (s) 21.2 21.2 20.4 31.6
Actuated g/C Ratio 0.30 0.30 0.29 0.45
Clearance Time (s) 5.8 5.8 5.6
Lane Grp Cap (vph) 1735 417 871 1156
v/s Ratio Prot 0.17 c0.12
v/s Ratio Perm 0.26 0.02 c0.21
v/c Ratio 0.87 0.07 0.60 0.72
Uniform Delay, d1 23.1 17.4 21.3 15.6
Progression Factor 0.32 0.12 1.00 0.71
Incremental Delay, d2 5.3 0.2 3.1 3.0
Delay (s) 12.7 2.4 24.4 14.1
Level of Service B A C B
Approach Delay (s) 12.1 0.0 24.4 14.1
Approach LOS B A C B

Intersection Summary
HCM 2000 Control Delay 15.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 17.2
Intersection Capacity Utilization 79.7% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 184 1031 66 0 0 0 0 15 0 34 91 0
Future Volume (vph) 184 1031 66 0 0 0 0 15 0 34 91 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 0.91 0.91 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.81 0.99 1.00
Frt 0.991
Flt Protected 0.950 0.987
Satd. Flow (prot) 1606 4477 0 0 0 0 0 1691 0 0 1669 0
Flt Permitted 0.950 0.939
Satd. Flow (perm) 1305 4477 0 0 0 0 0 1691 0 0 1580 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 18
Link Speed (k/h) 50 50 50 50
Link Distance (m) 158.5 137.8 101.8 101.3
Travel Time (s) 11.4 9.9 7.3 7.3
Confl. Peds. (#/hr) 98 98 16 16
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Adj. Flow (vph) 200 1121 72 0 0 0 0 16 0 37 99 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 200 1193 0 0 0 0 0 16 0 0 136 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA NA pm+pt NA
Protected Phases 2 4 3 4
Permitted Phases 2 4
Minimum Split (s) 28.0 28.0 24.0 10.0 24.0
Total Split (s) 31.0 31.0 24.0 10.0 24.0
Total Split (%) 47.7% 47.7% 36.9% 15.4% 36.9%
Maximum Green (s) 25.4 25.4 18.4 6.0 18.4
Yellow Time (s) 3.7 3.7 3.7 3.0 3.7
All-Red Time (s) 1.9 1.9 1.9 1.0 1.9
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.6 5.6 5.6 5.6
Lead/Lag Lag Lead Lag
Lead-Lag Optimize?
Walk Time (s) 12.0 12.0 12.0 12.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 25.4 25.4 18.4 22.8
Actuated g/C Ratio 0.39 0.39 0.28 0.35
v/c Ratio 0.39 0.68 0.03 0.24
Control Delay 17.2 18.5 17.3 13.3
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 17.2 18.5 17.3 13.3
LOS B B B B
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Approach Delay 18.3 17.3 13.3
Approach LOS B B B

Intersection Summary
Area Type: CBD
Cycle Length: 65
Actuated Cycle Length: 65
Offset: 0 (0%), Referenced to phase 2:EBTL, Start of Green
Natural Cycle: 65
Control Type: Pretimed
Maximum v/c Ratio: 0.68
Intersection Signal Delay: 17.9 Intersection LOS: B
Intersection Capacity Utilization 47.6% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     19: QUEEN ST/MCMILLAN DR & KING ST
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Lane Group EBL EBT NBT SBT
Lane Group Flow (vph) 200 1193 16 136
v/c Ratio 0.39 0.68 0.03 0.24
Control Delay 17.2 18.5 17.3 13.3
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 17.2 18.5 17.3 13.3
Queue Length 50th (m) 15.4 38.2 1.3 8.8
Queue Length 95th (m) 29.6 50.8 4.8 17.6
Internal Link Dist (m) 134.5 77.8 77.3
Turn Bay Length (m)
Base Capacity (vph) 509 1760 478 560
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.39 0.68 0.03 0.24

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 184 1031 66 0 0 0 0 15 0 34 91 0
Future Volume (vph) 184 1031 66 0 0 0 0 15 0 34 91 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.6 5.6 5.6 5.6
Lane Util. Factor 1.00 0.91 1.00 1.00
Frpb, ped/bikes 1.00 0.99 1.00 1.00
Flpb, ped/bikes 0.81 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.99
Satd. Flow (prot) 1305 4476 1691 1661
Flt Permitted 0.95 1.00 1.00 0.94
Satd. Flow (perm) 1305 4476 1691 1580
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 200 1121 72 0 0 0 0 16 0 37 99 0
RTOR Reduction (vph) 0 11 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 200 1182 0 0 0 0 0 16 0 0 136 0
Confl. Peds. (#/hr) 98 98 16 16
Heavy Vehicles (%) 0% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Turn Type Perm NA NA pm+pt NA
Protected Phases 2 4 3 4
Permitted Phases 2 4
Actuated Green, G (s) 25.4 25.4 18.4 24.4
Effective Green, g (s) 25.4 25.4 18.4 24.4
Actuated g/C Ratio 0.39 0.39 0.28 0.38
Clearance Time (s) 5.6 5.6 5.6 5.6
Lane Grp Cap (vph) 509 1749 478 600
v/s Ratio Prot c0.26 0.01 c0.02
v/s Ratio Perm 0.15 c0.06
v/c Ratio 0.39 0.68 0.03 0.23
Uniform Delay, d1 14.3 16.4 16.9 13.9
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.3 2.1 0.1 0.9
Delay (s) 16.5 18.5 17.0 14.7
Level of Service B B B B
Approach Delay (s) 18.2 0.0 17.0 14.7
Approach LOS B A B B

Intersection Summary
HCM 2000 Control Delay 17.9 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.46
Actuated Cycle Length (s) 65.0 Sum of lost time (s) 15.2
Intersection Capacity Utilization 47.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 872 203 0 0 0 0 0 0 165 685 0
Future Volume (vph) 0 872 203 0 0 0 0 0 0 165 685 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 30.0
Storage Lanes 0 1 0 0 0 0 1 0
Taper Length (m) 0.0 0.0 0.0 0.0
Lane Util. Factor 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.91 1.00
Ped Bike Factor 0.77 0.78
Frt 0.850
Flt Protected 0.950
Satd. Flow (prot) 0 3181 1409 0 0 0 0 0 0 1530 4439 0
Flt Permitted 0.950
Satd. Flow (perm) 0 3181 1085 0 0 0 0 0 0 1195 4439 0
Right Turn on Red Yes Yes Yes Yes Yes
Satd. Flow (RTOR) 42 102
Link Speed (k/h) 50 50 50 50
Link Distance (m) 137.8 176.7 122.6 100.6
Travel Time (s) 9.9 12.7 8.8 7.2
Confl. Peds. (#/hr) 180 167
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 1% 2% 0% 0% 0% 0% 0% 0% 5% 4% 0%
Adj. Flow (vph) 0 948 221 0 0 0 0 0 0 179 745 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 948 221 0 0 0 0 0 0 179 745 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 3.5 -3.5
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type NA Perm Perm NA
Protected Phases 2 4
Permitted Phases 2 4
Minimum Split (s) 27.0 27.0 23.0 23.0
Total Split (s) 43.0 43.0 27.0 27.0
Total Split (%) 61.4% 61.4% 38.6% 38.6%
Maximum Green (s) 37.1 37.1 21.6 21.6
Yellow Time (s) 3.7 3.7 3.7 3.7
All-Red Time (s) 2.2 2.2 1.7 1.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.9 5.9 5.4 5.4
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 12.0 12.0 11.0 11.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 37.1 37.1 21.6 21.6
Actuated g/C Ratio 0.53 0.53 0.31 0.31
v/c Ratio 0.56 0.37 0.41 0.54
Control Delay 12.6 9.9 8.1 17.3
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 12.6 9.9 8.1 17.3
LOS B A A B
Approach Delay 12.1 15.5
Approach LOS B B

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 56 (80%), Referenced to phase 2:EBT, Start of Green
Natural Cycle: 50
Control Type: Pretimed
Maximum v/c Ratio: 0.56
Intersection Signal Delay: 13.6 Intersection LOS: B
Intersection Capacity Utilization 56.3% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     21: RR 2A (CENTRE ST) & KING ST
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Lane Group EBT EBR SBL SBT
Lane Group Flow (vph) 948 221 179 745
v/c Ratio 0.56 0.37 0.41 0.54
Control Delay 12.6 9.9 8.1 17.3
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 12.6 9.9 8.1 17.3
Queue Length 50th (m) 37.2 11.2 6.3 32.3
Queue Length 95th (m) 51.7 23.7 m25.0 43.9
Internal Link Dist (m) 113.8 76.6
Turn Bay Length (m)
Base Capacity (vph) 1685 594 439 1369
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.56 0.37 0.41 0.54

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 872 203 0 0 0 0 0 0 165 685 0
Future Volume (vph) 0 872 203 0 0 0 0 0 0 165 685 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.9 5.9 5.4 5.4
Lane Util. Factor 0.95 1.00 1.00 0.91
Frpb, ped/bikes 1.00 0.77 1.00 1.00
Flpb, ped/bikes 1.00 1.00 0.78 1.00
Frt 1.00 0.85 1.00 1.00
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3181 1085 1195 4439
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3181 1085 1195 4439
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 948 221 0 0 0 0 0 0 179 745 0
RTOR Reduction (vph) 0 0 20 0 0 0 0 0 0 71 0 0
Lane Group Flow (vph) 0 948 201 0 0 0 0 0 0 108 745 0
Confl. Peds. (#/hr) 180 167
Heavy Vehicles (%) 0% 1% 2% 0% 0% 0% 0% 0% 0% 5% 4% 0%
Turn Type NA Perm Perm NA
Protected Phases 2 4
Permitted Phases 2 4
Actuated Green, G (s) 37.1 37.1 21.6 21.6
Effective Green, g (s) 37.1 37.1 21.6 21.6
Actuated g/C Ratio 0.53 0.53 0.31 0.31
Clearance Time (s) 5.9 5.9 5.4 5.4
Lane Grp Cap (vph) 1685 575 368 1369
v/s Ratio Prot c0.30 c0.17
v/s Ratio Perm 0.19 0.09
v/c Ratio 0.56 0.35 0.29 0.54
Uniform Delay, d1 11.0 9.5 18.4 20.1
Progression Factor 1.00 1.00 0.62 0.79
Incremental Delay, d2 1.4 1.7 1.7 1.3
Delay (s) 12.4 11.2 13.1 17.1
Level of Service B B B B
Approach Delay (s) 12.2 0.0 0.0 16.3
Approach LOS B A A B

Intersection Summary
HCM 2000 Control Delay 14.0 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 11.3
Intersection Capacity Utilization 56.3% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 128 826 0 0 0 0 0 892 174 0 0 0
Future Volume (vph) 128 826 0 0 0 0 0 892 174 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 85.0 0.0 0.0 0.0 0.0 20.0 0.0 0.0
Storage Lanes 1 0 0 0 0 1 0 0
Taper Length (m) 25.0 0.0 0.0 0.0
Lane Util. Factor 1.00 0.95 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 1.00 1.00
Ped Bike Factor 0.81 0.79
Frt 0.850
Flt Protected 0.950
Satd. Flow (prot) 1545 3150 0 0 0 0 0 3119 1382 0 0 0
Flt Permitted 0.950
Satd. Flow (perm) 1251 3150 0 0 0 0 0 3119 1086 0 0 0
Right Turn on Red Yes Yes Yes Yes Yes
Satd. Flow (RTOR) 55 57
Link Speed (k/h) 50 50 50 50
Link Distance (m) 176.7 255.8 119.5 100.7
Travel Time (s) 12.7 18.4 8.6 7.3
Confl. Peds. (#/hr) 163 177
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 4% 2% 0% 0% 0% 0% 0% 3% 4% 0% 0% 0%
Adj. Flow (vph) 139 898 0 0 0 0 0 970 189 0 0 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 139 898 0 0 0 0 0 970 189 0 0 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment L NA Left Right Left Left Right Left R NA Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA NA Perm
Protected Phases 2 4
Permitted Phases 2 4
Minimum Split (s) 26.0 26.0 25.0 25.0
Total Split (s) 34.0 34.0 36.0 36.0
Total Split (%) 48.6% 48.6% 51.4% 51.4%
Maximum Green (s) 28.5 28.5 30.5 30.5
Yellow Time (s) 3.3 3.3 3.3 3.3
All-Red Time (s) 2.2 2.2 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 13.0 13.0 13.0 13.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 28.5 28.5 30.5 30.5
Actuated g/C Ratio 0.41 0.41 0.44 0.44
v/c Ratio 0.26 0.70 0.71 0.37
Control Delay 3.3 12.5 19.8 11.7
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 3.3 12.5 19.8 11.7
LOS A B B B
Approach Delay 11.3 18.5
Approach LOS B B

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 0.7 (1%), Referenced to phase 2:EBTL, Start of Green
Natural Cycle: 55
Control Type: Pretimed
Maximum v/c Ratio: 0.71
Intersection Signal Delay: 15.1 Intersection LOS: B
Intersection Capacity Utilization 67.1% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     23: RR 2 (SIMCOE ST) & KING ST
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Lane Group EBL EBT NBT NBR
Lane Group Flow (vph) 139 898 970 189
v/c Ratio 0.26 0.70 0.71 0.37
Control Delay 3.3 12.5 19.8 11.7
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 3.3 12.5 19.8 11.7
Queue Length 50th (m) 0.1 15.4 48.3 9.8
Queue Length 95th (m) m2.6 36.0 67.3 22.9
Internal Link Dist (m) 152.7 95.5
Turn Bay Length (m) 85.0 20.0
Base Capacity (vph) 541 1282 1358 505
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.26 0.70 0.71 0.37

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 128 826 0 0 0 0 0 892 174 0 0 0
Future Volume (vph) 128 826 0 0 0 0 0 892 174 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5 5.5 5.5
Lane Util. Factor 1.00 0.95 0.95 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.79
Flpb, ped/bikes 0.81 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1251 3150 3119 1086
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1251 3150 3119 1086
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 139 898 0 0 0 0 0 970 189 0 0 0
RTOR Reduction (vph) 33 0 0 0 0 0 0 0 32 0 0 0
Lane Group Flow (vph) 106 898 0 0 0 0 0 970 157 0 0 0
Confl. Peds. (#/hr) 163 177
Heavy Vehicles (%) 4% 2% 0% 0% 0% 0% 0% 3% 4% 0% 0% 0%
Turn Type Perm NA NA Perm
Protected Phases 2 4
Permitted Phases 2 4
Actuated Green, G (s) 28.5 28.5 30.5 30.5
Effective Green, g (s) 28.5 28.5 30.5 30.5
Actuated g/C Ratio 0.41 0.41 0.44 0.44
Clearance Time (s) 5.5 5.5 5.5 5.5
Lane Grp Cap (vph) 509 1282 1358 473
v/s Ratio Prot c0.29 c0.31
v/s Ratio Perm 0.09 0.14
v/c Ratio 0.21 0.70 0.71 0.33
Uniform Delay, d1 13.4 17.2 16.2 13.0
Progression Factor 0.26 0.55 1.00 1.00
Incremental Delay, d2 0.8 2.7 3.2 1.9
Delay (s) 4.3 12.3 19.4 14.9
Level of Service A B B B
Approach Delay (s) 11.2 0.0 18.7 0.0
Approach LOS B A B A

Intersection Summary
HCM 2000 Control Delay 15.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 67.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1289 123 0 0 0 41
Future Volume (vph) 1289 123 0 0 0 41
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 0.86 0.86 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.97
Frt 0.987 0.865
Flt Protected
Satd. Flow (prot) 6177 0 0 0 0 1578
Flt Permitted
Satd. Flow (perm) 6177 0 0 0 0 1525
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 48 30
Link Speed (k/h) 50 50 50
Link Distance (m) 358.7 158.5 86.2
Travel Time (s) 25.8 11.4 6.2
Confl. Peds. (#/hr) 20 20
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 3% 0% 0% 0% 0% 3%
Adj. Flow (vph) 1401 134 0 0 0 45
Shared Lane Traffic (%)
Lane Group Flow (vph) 1535 0 0 0 0 45
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(m) 0.0 0.0 0.0
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 14 24 24 14
Number of Detectors 0 1
Detector Template 
Leading Detector (m) 0.0 15.0
Trailing Detector (m) 0.0 0.0
Detector 1 Position(m) 0.0 0.0
Detector 1 Size(m) 0.0 15.0
Detector 1 Type Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0
Detector 1 Queue (s) 0.0 0.0
Detector 1 Delay (s) 0.0 0.0
Turn Type NA Perm
Protected Phases 2
Permitted Phases 8
Detector Phase 8
Switch Phase
Minimum Initial (s) 15.0 8.0
Minimum Split (s) 28.0 25.0
Total Split (s) 43.0 27.0
Total Split (%) 61.4% 38.6%
Maximum Green (s) 37.9 21.8
Yellow Time (s) 3.7 3.3
All-Red Time (s) 1.4 1.9
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Lane Group EBT EBR WBL WBT NBL NBR
Lost Time Adjust (s) 0.0 0.0
Total Lost Time (s) 5.1 5.2
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0
Recall Mode C-Max None
Walk Time (s) 12.0 14.0
Flash Dont Walk (s) 5.0 5.0
Pedestrian Calls (#/hr) 0 0
Act Effct Green (s) 58.8 8.2
Actuated g/C Ratio 0.84 0.12
v/c Ratio 0.30 0.22
Control Delay 5.4 17.8
Queue Delay 0.0 0.0
Total Delay 5.4 17.8
LOS A B
Approach Delay 5.4 17.8
Approach LOS A B

Intersection Summary
Area Type: Other
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 0 (0%), Referenced to phase 2:EBT and 6:, Start of Green
Natural Cycle: 55
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.30
Intersection Signal Delay: 5.8 Intersection LOS: A
Intersection Capacity Utilization 40.6% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     130: MIDTOWN DR & KING ST
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Lane Group EBT NBR
Lane Group Flow (vph) 1535 45
v/c Ratio 0.30 0.22
Control Delay 5.4 17.8
Queue Delay 0.0 0.0
Total Delay 5.4 17.8
Queue Length 50th (m) 24.5 1.7
Queue Length 95th (m) m31.8 9.3
Internal Link Dist (m) 334.7
Turn Bay Length (m)
Base Capacity (vph) 5199 495
Starvation Cap Reductn 0 0
Spillback Cap Reductn 0 0
Storage Cap Reductn 0 0
Reduced v/c Ratio 0.30 0.09

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1289 123 0 0 0 41
Future Volume (vph) 1289 123 0 0 0 41
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.1 5.2
Lane Util. Factor 0.86 1.00
Frpb, ped/bikes 0.99 0.97
Flpb, ped/bikes 1.00 1.00
Frt 0.99 0.86
Flt Protected 1.00 1.00
Satd. Flow (prot) 6176 1525
Flt Permitted 1.00 1.00
Satd. Flow (perm) 6176 1525
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1401 134 0 0 0 45
RTOR Reduction (vph) 10 0 0 0 0 28
Lane Group Flow (vph) 1525 0 0 0 0 17
Confl. Peds. (#/hr) 20 20
Heavy Vehicles (%) 3% 0% 0% 0% 0% 3%
Turn Type NA Perm
Protected Phases 2
Permitted Phases 8
Actuated Green, G (s) 54.7 5.0
Effective Green, g (s) 54.7 5.0
Actuated g/C Ratio 0.78 0.07
Clearance Time (s) 5.1 5.2
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 4826 108
v/s Ratio Prot c0.25
v/s Ratio Perm c0.01
v/c Ratio 0.32 0.16
Uniform Delay, d1 2.2 30.5
Progression Factor 2.42 1.00
Incremental Delay, d2 0.1 0.7
Delay (s) 5.5 31.2
Level of Service A C
Approach Delay (s) 5.5 0.0 31.2
Approach LOS A A C

Intersection Summary
HCM 2000 Control Delay 6.2 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.30
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.3
Intersection Capacity Utilization 40.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 225 1310 197 130 715 156 96 843 122 298 1046 260
Future Volume (vph) 225 1310 197 130 715 156 96 843 122 298 1046 260
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.8 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 4.0 4.0 7.0 4.0 7.0 7.0 7.0 7.0 7.0 4.0 7.0 7.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1789 3808 1601 1789 3579 1601 1789 3579 1601 1789 3579 1601
Flt Permitted 0.17 1.00 1.00 0.11 1.00 1.00 0.20 1.00 1.00 0.11 1.00 1.00
Satd. Flow (perm) 329 3808 1601 204 3579 1601 381 3579 1601 201 3579 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 245 1424 214 141 777 170 104 916 133 324 1137 283
RTOR Reduction (vph) 0 0 73 0 0 75 0 0 76 0 0 104
Lane Group Flow (vph) 245 1424 141 141 777 95 104 916 57 324 1137 179
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm pm+pt NA Perm
Protected Phases 7 4 3 8 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Actuated Green, G (s) 49.7 40.1 40.1 43.5 37.0 37.0 37.4 37.4 37.4 55.4 55.4 55.4
Effective Green, g (s) 49.7 43.1 40.1 43.5 37.0 37.0 37.4 37.4 37.4 55.4 55.4 55.4
Actuated g/C Ratio 0.41 0.36 0.33 0.36 0.31 0.31 0.31 0.31 0.31 0.46 0.46 0.46
Clearance Time (s) 4.0 7.0 7.0 4.0 7.0 7.0 7.0 7.0 7.0 4.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 253 1367 535 159 1103 493 118 1115 498 278 1652 739
v/s Ratio Prot c0.08 c0.37 0.05 0.22 0.26 c0.14 0.32
v/s Ratio Perm 0.32 0.09 0.27 0.06 0.27 0.04 c0.40 0.11
v/c Ratio 0.97 1.04 0.26 0.89 0.70 0.19 0.88 0.82 0.11 1.17 0.69 0.24
Uniform Delay, d1 29.4 38.5 29.2 31.5 36.7 30.5 39.2 38.2 29.5 33.4 25.5 19.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 47.2 35.9 0.3 40.1 2.1 0.2 55.5 6.8 0.5 106.4 2.4 0.8
Delay (s) 76.6 74.4 29.4 71.6 38.7 30.7 94.7 45.1 29.9 139.7 27.9 20.3
Level of Service E E C E D C F D C F C C
Approach Delay (s) 69.6 41.7 47.8 47.4
Approach LOS E D D D

Intersection Summary
HCM 2000 Control Delay 53.6 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.19
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 22.0
Intersection Capacity Utilization 125.8% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 206 1315 849 93 43 153
Future Volume (vph) 206 1315 849 93 43 153
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1789 3579 3526 1789 1601
Flt Permitted 0.25 1.00 1.00 0.95 1.00
Satd. Flow (perm) 478 3579 3526 1789 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 224 1429 923 101 47 166
RTOR Reduction (vph) 0 0 7 0 0 137
Lane Group Flow (vph) 224 1429 1017 0 47 29
Turn Type Perm NA NA Prot Perm
Protected Phases 2 6 8
Permitted Phases 2 8
Actuated Green, G (s) 87.0 87.0 87.0 21.0 21.0
Effective Green, g (s) 87.0 87.0 87.0 21.0 21.0
Actuated g/C Ratio 0.72 0.72 0.72 0.18 0.18
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0
Lane Grp Cap (vph) 346 2594 2556 313 280
v/s Ratio Prot 0.40 0.29 c0.03
v/s Ratio Perm c0.47 0.02
v/c Ratio 0.65 0.55 0.40 0.15 0.10
Uniform Delay, d1 8.6 7.6 6.4 41.9 41.6
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 9.0 0.8 0.5 1.0 0.7
Delay (s) 17.6 8.4 6.8 43.0 42.3
Level of Service B A A D D
Approach Delay (s) 9.6 6.8 42.5
Approach LOS A A D

Intersection Summary
HCM 2000 Control Delay 11.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.55
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 62.3% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 28 1469 38 6 1029 4 20 8 0 6 1 7
Future Volume (vph) 28 1469 38 6 1029 4 20 8 0 6 1 7
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.93
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.97 0.98
Satd. Flow (prot) 1789 3579 1601 1789 3577 1819 1719
Flt Permitted 0.25 1.00 1.00 0.14 1.00 0.78 0.84
Satd. Flow (perm) 463 3579 1601 264 3577 1468 1483
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 30 1597 41 7 1118 4 22 9 0 7 1 8
RTOR Reduction (vph) 0 0 6 0 0 0 0 0 0 0 8 0
Lane Group Flow (vph) 30 1597 35 7 1122 0 0 31 0 0 8 0
Turn Type Perm NA Perm Perm NA Perm NA Perm NA
Protected Phases 2 6 4 8
Permitted Phases 2 2 6 4 8
Actuated Green, G (s) 93.7 93.7 93.7 93.7 93.7 5.2 5.2
Effective Green, g (s) 93.7 93.7 93.7 93.7 93.7 5.2 5.2
Actuated g/C Ratio 0.84 0.84 0.84 0.84 0.84 0.05 0.05
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 387 2996 1340 221 2995 68 68
v/s Ratio Prot c0.45 0.31
v/s Ratio Perm 0.06 0.02 0.03 c0.02 0.01
v/c Ratio 0.08 0.53 0.03 0.03 0.37 0.46 0.12
Uniform Delay, d1 1.6 2.7 1.5 1.5 2.2 52.0 51.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.7 0.0 0.1 0.1 4.8 0.8
Delay (s) 2.0 3.4 1.5 1.6 2.2 56.8 52.0
Level of Service A A A A A E D
Approach Delay (s) 3.3 2.2 56.8 52.0
Approach LOS A A E D

Intersection Summary
HCM 2000 Control Delay 3.7 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 111.9 Sum of lost time (s) 13.0
Intersection Capacity Utilization 57.3% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 156 1069 198 117 798 140 111 481 97 136 563 89
Future Volume (vph) 156 1069 198 117 798 140 111 481 97 136 563 89
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.97 1.00 0.98
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1789 3579 1601 1789 3579 1601 1789 3489 1789 3505
Flt Permitted 0.27 1.00 1.00 0.17 1.00 1.00 0.25 1.00 0.30 1.00
Satd. Flow (perm) 510 3579 1601 315 3579 1601 469 3489 565 3505
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 170 1162 215 127 867 152 121 523 105 148 612 97
RTOR Reduction (vph) 0 0 43 0 0 39 0 14 0 0 11 0
Lane Group Flow (vph) 170 1162 172 127 867 113 121 614 0 148 698 0
Turn Type Perm NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 2 6 4 8
Permitted Phases 2 2 6 6 4 8
Actuated Green, G (s) 66.0 66.0 66.0 66.0 66.0 66.0 40.0 40.0 40.0 40.0
Effective Green, g (s) 66.0 66.0 66.0 66.0 66.0 66.0 40.0 40.0 40.0 40.0
Actuated g/C Ratio 0.55 0.55 0.55 0.55 0.55 0.55 0.33 0.33 0.33 0.33
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Grp Cap (vph) 280 1968 880 173 1968 880 156 1163 188 1168
v/s Ratio Prot 0.32 0.24 0.18 0.20
v/s Ratio Perm 0.33 0.11 c0.40 0.07 0.26 c0.26
v/c Ratio 0.61 0.59 0.20 0.73 0.44 0.13 0.78 0.53 0.79 0.60
Uniform Delay, d1 18.2 18.0 13.6 20.4 16.0 13.1 36.0 32.4 36.2 33.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 9.4 1.3 0.5 23.9 0.7 0.3 30.6 1.7 27.5 2.3
Delay (s) 27.7 19.3 14.1 44.3 16.8 13.4 66.6 34.1 63.7 35.6
Level of Service C B B D B B E C E D
Approach Delay (s) 19.5 19.4 39.3 40.4
Approach LOS B B D D

Intersection Summary
HCM 2000 Control Delay 27.1 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 132.0% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 32 1270 32 32 886 7 121 0 121 124 0 48
Future Volume (vph) 32 1270 32 32 886 7 121 0 121 124 0 48
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.93 0.96
Flt Protected 0.95 1.00 0.95 1.00 0.98 0.97
Satd. Flow (prot) 1789 3565 1789 3574 1713 1750
Flt Permitted 0.26 1.00 0.14 1.00 0.78 0.61
Satd. Flow (perm) 494 3565 257 3574 1364 1107
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 35 1380 35 35 963 8 132 0 132 135 0 52
RTOR Reduction (vph) 0 1 0 0 0 0 0 34 0 0 28 0
Lane Group Flow (vph) 35 1414 0 35 971 0 0 230 0 0 159 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 6 4 8
Permitted Phases 2 6 4 8
Actuated Green, G (s) 69.3 69.3 69.3 69.3 23.1 23.1
Effective Green, g (s) 69.3 69.3 69.3 69.3 23.1 23.1
Actuated g/C Ratio 0.65 0.65 0.65 0.65 0.22 0.22
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 321 2321 167 2327 296 240
v/s Ratio Prot c0.40 0.27
v/s Ratio Perm 0.07 0.14 c0.17 0.14
v/c Ratio 0.11 0.61 0.21 0.42 0.78 0.66
Uniform Delay, d1 7.0 10.7 7.5 8.9 39.2 38.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 1.2 0.6 0.1 12.1 6.7
Delay (s) 7.6 11.9 8.1 9.0 51.4 44.8
Level of Service A B A A D D
Approach Delay (s) 11.8 9.0 51.4 44.8
Approach LOS B A D D

Intersection Summary
HCM 2000 Control Delay 16.5 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 106.4 Sum of lost time (s) 14.0
Intersection Capacity Utilization 62.4% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 51 1404 60 42 840 14 39 9 28 39 9 39
Future Volume (vph) 51 1404 60 42 840 14 39 9 28 39 9 39
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.95 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.98 0.96 1.00
Satd. Flow (prot) 1789 3579 1601 1789 3570 1746 1810 1601
Flt Permitted 0.30 1.00 1.00 0.15 1.00 0.81 0.79 1.00
Satd. Flow (perm) 566 3579 1601 275 3570 1453 1483 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 55 1526 65 46 913 15 42 10 30 42 10 42
RTOR Reduction (vph) 0 0 7 0 1 0 0 21 0 0 0 39
Lane Group Flow (vph) 55 1526 58 46 927 0 0 61 0 0 52 3
Turn Type Perm NA Perm Perm NA Perm NA Perm NA Perm
Protected Phases 2 6 4 8
Permitted Phases 2 2 6 4 8 8
Actuated Green, G (s) 83.4 83.4 83.4 83.4 83.4 8.4 8.4 8.4
Effective Green, g (s) 83.4 83.4 83.4 83.4 83.4 8.4 8.4 8.4
Actuated g/C Ratio 0.80 0.80 0.80 0.80 0.80 0.08 0.08 0.08
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 450 2848 1274 218 2841 116 118 128
v/s Ratio Prot c0.43 0.26
v/s Ratio Perm 0.10 0.04 0.17 c0.04 0.04 0.00
v/c Ratio 0.12 0.54 0.05 0.21 0.33 0.52 0.44 0.03
Uniform Delay, d1 2.4 3.8 2.3 2.6 3.0 46.3 46.0 44.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 0.7 0.1 2.2 0.3 4.2 2.6 0.1
Delay (s) 3.0 4.5 2.3 4.8 3.3 50.5 48.6 44.5
Level of Service A A A A A D D D
Approach Delay (s) 4.4 3.3 50.5 46.8
Approach LOS A A D D

Intersection Summary
HCM 2000 Control Delay 6.8 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 104.8 Sum of lost time (s) 13.0
Intersection Capacity Utilization 64.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 229 1075 147 93 675 260 122 1053 82 252 1078 223
Future Volume (vph) 229 1075 147 93 675 260 122 1053 82 252 1078 223
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 7.0 7.0 7.0 7.0 7.0 4.0 7.0 4.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.91 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.99 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1789 3579 1601 1789 3579 1601 1789 5086 1789 3579 1601
Flt Permitted 0.22 1.00 1.00 0.15 1.00 1.00 0.11 1.00 0.10 1.00 1.00
Satd. Flow (perm) 412 3579 1601 281 3579 1601 215 5086 193 3579 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 249 1168 160 101 734 283 133 1145 89 274 1172 242
RTOR Reduction (vph) 0 0 68 0 0 95 0 7 0 0 0 130
Lane Group Flow (vph) 249 1168 92 101 734 188 133 1227 0 274 1172 112
Turn Type pm+pt NA Perm Perm NA Perm pm+pt NA pm+pt NA Perm
Protected Phases 7 4 8 5 2 1 6
Permitted Phases 4 4 8 8 2 6 6
Actuated Green, G (s) 53.0 53.0 53.0 41.0 41.0 41.0 41.0 35.0 53.0 43.0 43.0
Effective Green, g (s) 53.0 53.0 53.0 41.0 41.0 41.0 41.0 35.0 53.0 43.0 43.0
Actuated g/C Ratio 0.44 0.44 0.44 0.34 0.34 0.34 0.34 0.29 0.44 0.36 0.36
Clearance Time (s) 4.0 7.0 7.0 7.0 7.0 7.0 4.0 7.0 4.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 273 1580 707 96 1222 547 152 1483 271 1282 573
v/s Ratio Prot c0.06 0.33 0.21 0.04 0.24 c0.12 0.33
v/s Ratio Perm 0.34 0.06 c0.36 0.12 0.25 c0.33 0.07
v/c Ratio 0.91 0.74 0.13 1.05 0.60 0.34 0.88 0.83 1.01 0.91 0.20
Uniform Delay, d1 28.7 27.8 19.8 39.5 32.7 29.5 32.4 39.7 34.3 36.7 26.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 32.3 1.9 0.1 106.7 0.8 0.4 38.8 5.4 57.5 11.5 0.8
Delay (s) 60.9 29.6 19.9 146.2 33.6 29.8 71.2 45.1 91.8 48.3 27.3
Level of Service E C B F C C E D F D C
Approach Delay (s) 33.6 42.8 47.7 52.3
Approach LOS C D D D

Intersection Summary
HCM 2000 Control Delay 44.2 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.05
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 22.0
Intersection Capacity Utilization 121.2% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 86 1255 75 23 771 10 28 12 31 18 10 42
Future Volume (vph) 86 1255 75 23 771 10 28 12 31 18 10 42
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.94 0.92
Flt Protected 0.95 1.00 0.95 1.00 0.98 0.99
Satd. Flow (prot) 1789 3548 1789 3572 1737 1709
Flt Permitted 0.33 1.00 0.16 1.00 0.86 0.90
Satd. Flow (perm) 621 3548 300 3572 1516 1553
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 93 1364 82 25 838 11 30 13 34 20 11 46
RTOR Reduction (vph) 0 3 0 0 0 0 0 31 0 0 42 0
Lane Group Flow (vph) 93 1443 0 25 849 0 0 46 0 0 35 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 6 4 8
Permitted Phases 2 6 4 8
Actuated Green, G (s) 65.8 65.8 65.8 65.8 7.0 7.0
Effective Green, g (s) 65.8 65.8 65.8 65.8 7.0 7.0
Actuated g/C Ratio 0.77 0.77 0.77 0.77 0.08 0.08
Clearance Time (s) 6.0 6.0 6.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 476 2720 230 2739 123 126
v/s Ratio Prot c0.41 0.24
v/s Ratio Perm 0.15 0.08 c0.03 0.02
v/c Ratio 0.20 0.53 0.11 0.31 0.37 0.28
Uniform Delay, d1 2.7 3.9 2.5 3.1 37.3 37.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.9 0.7 1.0 0.3 1.9 1.2
Delay (s) 3.7 4.7 3.5 3.4 39.2 38.2
Level of Service A A A A D D
Approach Delay (s) 4.6 3.4 39.2 38.2
Approach LOS A A D D

Intersection Summary
HCM 2000 Control Delay 6.2 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.52
Actuated Cycle Length (s) 85.8 Sum of lost time (s) 13.0
Intersection Capacity Utilization 72.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 11 965 349 206 577 18 290 14 228 6 5 11
Future Volume (vph) 11 965 349 206 577 18 290 14 228 6 5 11
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 4.0 6.0 8.0 8.0 8.0 8.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85 0.93
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.99
Satd. Flow (prot) 1789 3579 1601 1789 3562 1789 1883 1601 1731
Flt Permitted 0.41 1.00 1.00 0.13 1.00 0.74 1.00 1.00 0.94
Satd. Flow (perm) 765 3579 1601 239 3562 1397 1883 1601 1653
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 12 1049 379 224 627 20 315 15 248 7 5 12
RTOR Reduction (vph) 0 0 104 0 2 0 0 0 179 0 9 0
Lane Group Flow (vph) 12 1049 275 224 645 0 315 15 69 0 15 0
Turn Type Perm NA Perm pm+pt NA Perm NA Perm Perm NA
Protected Phases 2 1 6 4 8
Permitted Phases 2 2 6 4 4 8
Actuated Green, G (s) 37.3 37.3 37.3 52.3 52.3 25.4 25.4 25.4 25.4
Effective Green, g (s) 37.3 37.3 37.3 52.3 52.3 25.4 25.4 25.4 25.4
Actuated g/C Ratio 0.41 0.41 0.41 0.57 0.57 0.28 0.28 0.28 0.28
Clearance Time (s) 6.0 6.0 6.0 4.0 6.0 8.0 8.0 8.0 8.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 311 1455 651 322 2031 386 521 443 457
v/s Ratio Prot 0.29 c0.08 0.18 0.01
v/s Ratio Perm 0.02 0.17 c0.31 c0.23 0.04 0.01
v/c Ratio 0.04 0.72 0.42 0.70 0.32 0.82 0.03 0.16 0.03
Uniform Delay, d1 16.4 22.8 19.5 14.4 10.3 31.0 24.2 25.0 24.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 3.1 2.0 6.4 0.4 12.5 0.0 0.2 0.0
Delay (s) 16.6 26.0 21.5 20.8 10.7 43.5 24.2 25.2 24.2
Level of Service B C C C B D C C C
Approach Delay (s) 24.7 13.3 35.1 24.2
Approach LOS C B D C

Intersection Summary
HCM 2000 Control Delay 23.4 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 91.7 Sum of lost time (s) 18.0
Intersection Capacity Utilization 89.4% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 87 1023 99 227 880 8 108 66 210 1 5 22
Future Volume (vph) 87 1023 99 227 880 8 108 66 210 1 5 22
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.0 6.0 4.0 6.0 6.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.89 0.89
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1789 3579 1601 1789 3579 1601 1789 1669 1677
Flt Permitted 0.28 1.00 1.00 0.17 1.00 1.00 0.74 1.00 0.88
Satd. Flow (perm) 530 3579 1601 312 3579 1601 1389 1669 1472
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 95 1112 108 247 957 9 117 72 228 1 5 24
RTOR Reduction (vph) 0 0 51 0 0 4 0 129 0 0 20 0
Lane Group Flow (vph) 95 1112 57 247 957 5 117 171 0 0 10 0
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm NA
Protected Phases 5 2 1 6 4 8
Permitted Phases 2 2 6 6 4 8
Actuated Green, G (s) 51.0 46.3 46.3 60.2 51.5 51.5 14.2 14.2 14.2
Effective Green, g (s) 51.0 46.3 46.3 60.2 51.5 51.5 14.2 14.2 14.2
Actuated g/C Ratio 0.58 0.53 0.53 0.69 0.59 0.59 0.16 0.16 0.16
Clearance Time (s) 4.0 6.0 6.0 4.0 6.0 6.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 376 1895 848 382 2108 943 225 271 239
v/s Ratio Prot 0.01 0.31 c0.07 0.27 c0.10
v/s Ratio Perm 0.13 0.04 c0.37 0.00 0.08 0.01
v/c Ratio 0.25 0.59 0.07 0.65 0.45 0.01 0.52 0.63 0.04
Uniform Delay, d1 8.1 14.0 10.0 8.6 10.1 7.4 33.5 34.2 30.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 1.3 0.2 3.7 0.2 0.0 2.2 4.7 0.1
Delay (s) 8.4 15.4 10.2 12.4 10.2 7.4 35.6 38.9 30.9
Level of Service A B B B B A D D C
Approach Delay (s) 14.4 10.6 38.0 30.9
Approach LOS B B D C

Intersection Summary
HCM 2000 Control Delay 16.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 87.4 Sum of lost time (s) 17.0
Intersection Capacity Utilization 71.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 370 759 67 72 490 69 117 296 126 109 136 289
Future Volume (vph) 370 759 67 72 490 69 117 296 126 109 136 289
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 4.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.96 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1789 3579 1601 1789 3579 1601 1789 1799 1789 1883 1601
Flt Permitted 0.32 1.00 1.00 0.34 1.00 1.00 0.66 1.00 0.14 1.00 1.00
Satd. Flow (perm) 607 3579 1601 642 3579 1601 1248 1799 266 1883 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 402 825 73 78 533 75 127 322 137 118 148 314
RTOR Reduction (vph) 0 0 36 0 0 52 0 14 0 0 0 197
Lane Group Flow (vph) 402 825 37 78 533 23 127 445 0 118 148 117
Turn Type pm+pt NA Perm Perm NA Perm Perm NA pm+pt NA Perm
Protected Phases 5 2 6 4 3 8
Permitted Phases 2 2 6 6 4 8 8
Actuated Green, G (s) 57.1 57.1 57.1 35.2 35.2 35.2 31.0 31.0 42.0 42.0 42.0
Effective Green, g (s) 57.1 57.1 57.1 35.2 35.2 35.2 31.0 31.0 42.0 42.0 42.0
Actuated g/C Ratio 0.50 0.50 0.50 0.31 0.31 0.31 0.27 0.27 0.37 0.37 0.37
Clearance Time (s) 4.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 4.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 493 1806 808 199 1113 498 342 493 193 699 594
v/s Ratio Prot c0.13 0.23 0.15 c0.25 c0.04 0.08
v/s Ratio Perm c0.28 0.02 0.12 0.01 0.10 0.19 0.07
v/c Ratio 0.82 0.46 0.05 0.39 0.48 0.05 0.37 0.90 0.61 0.21 0.20
Uniform Delay, d1 19.0 18.0 14.2 30.6 31.5 27.2 33.2 39.6 27.1 24.3 24.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.0 0.8 0.1 5.7 1.5 0.2 0.7 19.7 5.6 0.2 0.2
Delay (s) 29.0 18.9 14.3 36.3 33.0 27.4 33.9 59.3 32.7 24.4 24.3
Level of Service C B B D C C C E C C C
Approach Delay (s) 21.7 32.8 53.8 26.0
Approach LOS C C D C

Intersection Summary
HCM 2000 Control Delay 30.9 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 113.1 Sum of lost time (s) 22.0
Intersection Capacity Utilization 103.5% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 107 795 586 60 89 85
Future Volume (vph) 107 795 586 60 89 85
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 0.95 1.00
Frt 1.00 1.00 0.99 0.93
Flt Protected 0.95 1.00 1.00 0.97
Satd. Flow (prot) 1789 3579 3529 1716
Flt Permitted 0.38 1.00 1.00 0.97
Satd. Flow (perm) 715 3579 3529 1716
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 116 864 637 65 97 92
RTOR Reduction (vph) 0 0 5 0 31 0
Lane Group Flow (vph) 116 864 697 0 158 0
Turn Type Perm NA NA Prot
Protected Phases 2 6 8
Permitted Phases 2
Actuated Green, G (s) 87.4 87.4 87.4 15.7
Effective Green, g (s) 87.4 87.4 87.4 15.7
Actuated g/C Ratio 0.76 0.76 0.76 0.14
Clearance Time (s) 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 542 2717 2679 234
v/s Ratio Prot c0.24 0.20 c0.09
v/s Ratio Perm 0.16
v/c Ratio 0.21 0.32 0.26 0.67
Uniform Delay, d1 4.0 4.4 4.2 47.3
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.9 0.3 0.2 7.5
Delay (s) 4.9 4.7 4.4 54.7
Level of Service A A A D
Approach Delay (s) 4.7 4.4 54.7
Approach LOS A A D

Intersection Summary
HCM 2000 Control Delay 9.7 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.37
Actuated Cycle Length (s) 115.1 Sum of lost time (s) 12.0
Intersection Capacity Utilization 58.3% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 254 895 223 63 393 26 134 722 160 42 920 87
Future Volume (vph) 254 895 223 63 393 26 134 722 160 42 920 87
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 4.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95
Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.99
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1789 3472 1789 3579 1601 1789 3579 1601 1789 3532
Flt Permitted 0.49 1.00 0.11 1.00 1.00 0.11 1.00 1.00 0.35 1.00
Satd. Flow (perm) 926 3472 199 3579 1601 209 3579 1601 662 3532
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 276 973 242 68 427 28 146 785 174 46 1000 95
RTOR Reduction (vph) 0 22 0 0 0 16 0 0 32 0 7 0
Lane Group Flow (vph) 276 1193 0 68 427 12 146 785 142 46 1088 0
Turn Type Perm NA Perm NA Perm pm+pt NA Perm Perm NA
Protected Phases 2 6 7 4 8
Permitted Phases 2 6 6 4 4 8
Actuated Green, G (s) 44.0 44.0 44.0 44.0 44.0 42.0 42.0 42.0 32.0 32.0
Effective Green, g (s) 44.0 44.0 44.0 44.0 44.0 42.0 42.0 42.0 32.0 32.0
Actuated g/C Ratio 0.44 0.44 0.44 0.44 0.44 0.42 0.42 0.42 0.32 0.32
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 4.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 407 1527 87 1574 704 182 1503 672 211 1130
v/s Ratio Prot c0.34 0.12 c0.05 0.22 c0.31
v/s Ratio Perm 0.30 0.34 0.01 0.29 0.09 0.07
v/c Ratio 0.68 0.78 0.78 0.27 0.02 0.80 0.52 0.21 0.22 0.96
Uniform Delay, d1 22.3 23.9 23.9 17.8 15.8 23.2 21.5 18.5 24.9 33.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 8.8 4.0 35.5 0.1 0.0 21.9 0.3 0.2 0.5 18.4
Delay (s) 31.1 27.9 59.4 17.9 15.8 45.1 21.9 18.6 25.4 51.8
Level of Service C C E B B D C B C D
Approach Delay (s) 28.5 23.2 24.4 50.8
Approach LOS C C C D

Intersection Summary
HCM 2000 Control Delay 32.8 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 130.2% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 34 791 267 45 316 137 140 357 78 196 409 43
Future Volume (vph) 34 791 267 45 316 137 140 357 78 196 409 43
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 4.0 7.0 7.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.96 0.96 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3442 3415 1789 1883 1601 1789 1883 1601
Flt Permitted 0.92 0.67 0.51 1.00 1.00 0.23 1.00 1.00
Satd. Flow (perm) 3160 2297 951 1883 1601 431 1883 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 37 860 290 49 343 149 152 388 85 213 445 47
RTOR Reduction (vph) 0 31 0 0 39 0 0 0 63 0 0 29
Lane Group Flow (vph) 0 1156 0 0 502 0 152 388 22 213 445 18
Turn Type Perm NA Perm NA Perm NA Perm pm+pt NA Perm
Protected Phases 2 6 4 3 8
Permitted Phases 2 6 4 4 8 8
Actuated Green, G (s) 46.0 46.0 25.9 25.9 25.9 38.9 38.9 38.9
Effective Green, g (s) 46.0 46.0 25.9 25.9 25.9 38.9 38.9 38.9
Actuated g/C Ratio 0.47 0.47 0.26 0.26 0.26 0.39 0.39 0.39
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 4.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1469 1068 249 493 419 293 740 629
v/s Ratio Prot 0.21 c0.07 0.24
v/s Ratio Perm c0.37 0.22 0.16 0.01 c0.22 0.01
v/c Ratio 0.79 0.47 0.61 0.79 0.05 0.73 0.60 0.03
Uniform Delay, d1 22.3 18.1 32.1 33.9 27.3 22.5 23.8 18.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.3 0.3 4.4 8.1 0.1 8.7 1.4 0.0
Delay (s) 26.6 18.4 36.4 42.0 27.4 31.2 25.2 18.4
Level of Service C B D D C C C B
Approach Delay (s) 26.6 18.4 38.7 26.6
Approach LOS C B D C

Intersection Summary
HCM 2000 Control Delay 27.6 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 98.9 Sum of lost time (s) 18.0
Intersection Capacity Utilization 115.8% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 249 826 15 20 272 54 16 46 28 73 73 89
Future Volume (vph) 249 826 15 20 272 54 16 46 28 73 73 89
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.98 1.00 0.94 1.00 0.92
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1789 3569 1789 3489 1789 1777 1789 1728
Flt Permitted 0.54 1.00 0.25 1.00 0.64 1.00 0.70 1.00
Satd. Flow (perm) 1016 3569 469 3489 1212 1777 1328 1728
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 271 898 16 22 296 59 17 50 30 79 79 97
RTOR Reduction (vph) 0 1 0 0 17 0 0 20 0 0 44 0
Lane Group Flow (vph) 271 913 0 22 338 0 17 60 0 79 132 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 6 4 8
Permitted Phases 2 6 4 8
Actuated Green, G (s) 52.0 52.0 52.0 52.0 34.0 34.0 34.0 34.0
Effective Green, g (s) 52.0 52.0 52.0 52.0 34.0 34.0 34.0 34.0
Actuated g/C Ratio 0.52 0.52 0.52 0.52 0.34 0.34 0.34 0.34
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Grp Cap (vph) 528 1855 243 1814 412 604 451 587
v/s Ratio Prot 0.26 0.10 0.03 c0.08
v/s Ratio Perm c0.27 0.05 0.01 0.06
v/c Ratio 0.51 0.49 0.09 0.19 0.04 0.10 0.18 0.22
Uniform Delay, d1 15.7 15.5 12.1 12.8 22.1 22.5 23.2 23.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.5 0.9 0.7 0.2 0.2 0.3 0.8 0.9
Delay (s) 19.3 16.4 12.8 13.0 22.3 22.9 24.0 24.5
Level of Service B B B B C C C C
Approach Delay (s) 17.1 13.0 22.8 24.3
Approach LOS B B C C

Intersection Summary
HCM 2000 Control Delay 17.5 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.40
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 79.1% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 68 727 82 20 221 21 29 44 33 22 20 33
Future Volume (vph) 68 727 82 20 221 21 29 44 33 22 20 33
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00
Frt 1.00 0.98 1.00 0.99 0.96 0.94
Flt Protected 0.95 1.00 0.95 1.00 0.99 0.99
Satd. Flow (prot) 1789 3524 1789 3532 1780 1746
Flt Permitted 0.59 1.00 0.32 1.00 0.91 0.87
Satd. Flow (perm) 1110 3524 603 3532 1641 1538
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 74 790 89 22 240 23 32 48 36 24 22 36
RTOR Reduction (vph) 0 5 0 0 5 0 0 21 0 0 32 0
Lane Group Flow (vph) 74 874 0 22 258 0 0 95 0 0 50 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 6 4 8
Permitted Phases 2 6 4 8
Actuated Green, G (s) 60.1 60.1 60.1 60.1 8.7 8.7
Effective Green, g (s) 60.1 60.1 60.1 60.1 8.7 8.7
Actuated g/C Ratio 0.73 0.73 0.73 0.73 0.11 0.11
Clearance Time (s) 7.0 7.0 7.0 7.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 815 2589 443 2595 174 163
v/s Ratio Prot c0.25 0.07
v/s Ratio Perm 0.07 0.04 c0.06 0.03
v/c Ratio 0.09 0.34 0.05 0.10 0.55 0.31
Uniform Delay, d1 3.1 3.8 3.0 3.1 34.7 33.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.4 0.0 0.0 3.5 1.1
Delay (s) 3.3 4.2 3.0 3.1 38.2 34.8
Level of Service A A A A D C
Approach Delay (s) 4.1 3.1 38.2 34.8
Approach LOS A A D C

Intersection Summary
HCM 2000 Control Delay 8.4 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.36
Actuated Cycle Length (s) 81.8 Sum of lost time (s) 13.0
Intersection Capacity Utilization 64.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 159 347 44 14 147 22 11 207 5 76 263 121
Future Volume (vph) 159 347 44 14 147 22 11 207 5 76 263 121
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.98 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1789 3518 1789 3509 1789 3567 1789 1883 1601
Flt Permitted 0.64 1.00 0.50 1.00 0.48 1.00 0.61 1.00 1.00
Satd. Flow (perm) 1198 3518 949 3509 912 3567 1146 1883 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 173 377 48 15 160 24 12 225 5 83 286 132
RTOR Reduction (vph) 0 10 0 0 11 0 0 1 0 0 0 88
Lane Group Flow (vph) 173 415 0 15 173 0 12 229 0 83 286 44
Turn Type Perm NA Perm NA Perm NA Perm NA Perm
Protected Phases 2 6 4 8
Permitted Phases 2 6 4 8 8
Actuated Green, G (s) 53.0 53.0 53.0 53.0 33.0 33.0 33.0 33.0 33.0
Effective Green, g (s) 53.0 53.0 53.0 53.0 33.0 33.0 33.0 33.0 33.0
Actuated g/C Ratio 0.53 0.53 0.53 0.53 0.33 0.33 0.33 0.33 0.33
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Grp Cap (vph) 634 1864 502 1859 300 1177 378 621 528
v/s Ratio Prot 0.12 0.05 0.06 c0.15
v/s Ratio Perm c0.14 0.02 0.01 0.07 0.03
v/c Ratio 0.27 0.22 0.03 0.09 0.04 0.19 0.22 0.46 0.08
Uniform Delay, d1 12.9 12.5 11.2 11.6 22.7 24.0 24.2 26.5 23.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.1 0.3 0.1 0.1 0.2 0.4 1.3 2.4 0.3
Delay (s) 14.0 12.8 11.3 11.7 23.0 24.4 25.5 28.9 23.4
Level of Service B B B B C C C C C
Approach Delay (s) 13.1 11.7 24.3 26.9
Approach LOS B B C C

Intersection Summary
HCM 2000 Control Delay 19.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.34
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 125.0% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 17 403 246 17 8 8
Future Volume (vph) 17 403 246 17 8 8
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 7.0
Lane Util. Factor 1.00 1.00 0.95 1.00
Frt 1.00 1.00 0.99 0.93
Flt Protected 0.95 1.00 1.00 0.98
Satd. Flow (prot) 1789 1883 3545 1713
Flt Permitted 0.58 1.00 1.00 0.98
Satd. Flow (perm) 1087 1883 3545 1713
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 18 438 267 18 9 9
RTOR Reduction (vph) 0 0 4 0 7 0
Lane Group Flow (vph) 18 438 281 0 11 0
Turn Type Perm NA NA Prot
Protected Phases 2 6 8
Permitted Phases 2
Actuated Green, G (s) 82.0 82.0 82.0 25.0
Effective Green, g (s) 82.0 82.0 82.0 25.0
Actuated g/C Ratio 0.68 0.68 0.68 0.21
Clearance Time (s) 6.0 6.0 6.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 742 1286 2422 356
v/s Ratio Prot c0.23 0.08 c0.01
v/s Ratio Perm 0.02
v/c Ratio 0.02 0.34 0.12 0.03
Uniform Delay, d1 6.1 7.8 6.5 37.8
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 0.2 0.1 0.2
Delay (s) 6.1 8.0 6.6 38.0
Level of Service A A A D
Approach Delay (s) 7.9 6.6 38.0
Approach LOS A A D

Intersection Summary
HCM 2000 Control Delay 8.2 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.27
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 36.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 9 377 0 0 353 254 0 0 0 386 0 34
Future Volume (vph) 9 377 0 0 353 254 0 0 0 386 0 34
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 4.5 4.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1789 1883 1883 1601 1789 1601
Flt Permitted 0.49 1.00 1.00 1.00 0.76 1.00
Satd. Flow (perm) 927 1883 1883 1601 1426 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 10 410 0 0 384 276 0 0 0 420 0 37
RTOR Reduction (vph) 0 0 0 0 0 152 0 0 0 0 24 0
Lane Group Flow (vph) 10 410 0 0 384 124 0 0 0 420 13 0
Turn Type Perm NA NA Perm Perm NA
Protected Phases 2 6 4 4
Permitted Phases 2 6 6 4 4
Actuated Green, G (s) 27.3 27.3 27.3 27.3 22.2 22.2
Effective Green, g (s) 27.3 27.3 27.3 27.3 22.2 22.2
Actuated g/C Ratio 0.45 0.45 0.45 0.45 0.36 0.36
Clearance Time (s) 7.0 7.0 7.0 7.0 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 414 842 842 716 518 582
v/s Ratio Prot c0.22 0.20 0.01
v/s Ratio Perm 0.01 0.08 c0.29
v/c Ratio 0.02 0.49 0.46 0.17 0.81 0.02
Uniform Delay, d1 9.4 11.9 11.7 10.1 17.5 12.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 2.0 1.8 0.5 9.3 0.0
Delay (s) 9.5 13.9 13.5 10.6 26.8 12.5
Level of Service A B B B C B
Approach Delay (s) 13.8 12.3 0.0 25.7
Approach LOS B B A C

Intersection Summary
HCM 2000 Control Delay 16.7 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 61.0 Sum of lost time (s) 11.5
Intersection Capacity Utilization 50.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 697 7 155 526 0 0 0 0 1541 43 74
Future Volume (vph) 0 697 7 155 526 0 0 0 0 1541 43 74
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 7.0 7.0
Lane Util. Factor 0.95 1.00 0.95 0.95 0.95
Frt 1.00 1.00 1.00 1.00 0.99
Flt Protected 1.00 0.95 1.00 0.95 0.96
Satd. Flow (prot) 3573 1789 3579 1700 1693
Flt Permitted 1.00 0.25 1.00 0.95 0.96
Satd. Flow (perm) 3573 474 3579 1700 1693
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 758 8 168 572 0 0 0 0 1675 47 80
RTOR Reduction (vph) 0 1 0 0 0 0 0 0 0 0 5 0
Lane Group Flow (vph) 0 765 0 168 572 0 0 0 0 904 893 0
Turn Type NA Perm NA Split NA
Protected Phases 2 6 8 8
Permitted Phases 6
Actuated Green, G (s) 24.0 24.0 24.0 33.0 33.0
Effective Green, g (s) 24.0 24.0 24.0 33.0 33.0
Actuated g/C Ratio 0.34 0.34 0.34 0.47 0.47
Clearance Time (s) 6.0 6.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1225 162 1227 801 798
v/s Ratio Prot 0.21 0.16 c0.53 0.53
v/s Ratio Perm c0.35
v/c Ratio 0.62 1.04 0.47 1.13 1.12
Uniform Delay, d1 19.2 23.0 18.0 18.5 18.5
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.4 80.8 1.3 73.4 69.7
Delay (s) 21.6 103.8 19.3 91.9 88.2
Level of Service C F B F F
Approach Delay (s) 21.6 38.5 0.0 90.1
Approach LOS C D A F

Intersection Summary
HCM 2000 Control Delay 62.7 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.09
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 92.4% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 259 1547 63 20 792 190 19 9 6 178 15 220
Future Volume (vph) 259 1547 63 20 792 190 19 9 6 178 15 220
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 0.95 0.95 1.00
Frt 1.00 0.99 1.00 0.97 0.98 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.97 0.95 0.96 1.00
Satd. Flow (prot) 1789 5112 1789 4992 1787 1700 1717 1601
Flt Permitted 0.24 1.00 0.10 1.00 0.58 0.95 0.96 1.00
Satd. Flow (perm) 457 5112 189 4992 1056 1700 1717 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 282 1682 68 22 861 207 21 10 7 193 16 239
RTOR Reduction (vph) 0 2 0 0 22 0 0 6 0 0 0 162
Lane Group Flow (vph) 282 1748 0 22 1046 0 0 32 0 104 105 77
Turn Type Perm NA Perm NA Perm NA Split NA Prot
Protected Phases 2 6 4 8 8 8
Permitted Phases 2 6 4
Actuated Green, G (s) 78.5 78.5 78.5 78.5 5.4 13.4 13.4 13.4
Effective Green, g (s) 78.5 78.5 78.5 78.5 5.4 13.4 13.4 13.4
Actuated g/C Ratio 0.66 0.66 0.66 0.66 0.05 0.11 0.11 0.11
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 303 3392 125 3312 48 192 194 181
v/s Ratio Prot 0.34 0.21 c0.06 0.06 0.05
v/s Ratio Perm c0.62 0.12 c0.03
v/c Ratio 0.93 0.52 0.18 0.32 0.67 0.54 0.54 0.42
Uniform Delay, d1 17.5 10.2 7.6 8.5 55.6 49.5 49.5 48.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 33.9 0.1 0.7 0.1 31.2 3.1 3.1 1.6
Delay (s) 51.4 10.3 8.3 8.5 86.8 52.6 52.6 50.5
Level of Service D B A A F D D D
Approach Delay (s) 16.0 8.5 86.8 51.5
Approach LOS B A F D

Intersection Summary
HCM 2000 Control Delay 18.9 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 118.3 Sum of lost time (s) 21.0
Intersection Capacity Utilization 87.3% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 48 854 790 514 695 221 185 277 622 238 438 67
Future Volume (vph) 48 854 790 514 695 221 185 277 622 238 438 67
Ideal Flow (vphpl) 1900 1900 2100 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 4.0 3.0 7.0 4.0 8.0 8.0 6.0 4.0 8.0
Lane Util. Factor 1.00 0.91 1.00 *1.00 0.91 1.00 1.00 0.95 1.00 1.00 0.95
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.98
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1789 5142 1769 3579 5142 1601 1789 3579 1601 1789 3507
Flt Permitted 0.35 1.00 1.00 0.95 1.00 1.00 0.45 1.00 1.00 0.51 1.00
Satd. Flow (perm) 666 5142 1769 3579 5142 1601 842 3579 1601 953 3507
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 52 928 859 559 755 240 201 301 676 259 476 73
RTOR Reduction (vph) 0 0 104 0 0 108 0 0 35 0 9 0
Lane Group Flow (vph) 52 928 755 559 755 132 201 301 641 259 540 0
Turn Type Perm NA Perm Prot NA pm+ov Perm NA pm+ov pm+pt NA
Protected Phases 2 1 6 3 4 1 3 8
Permitted Phases 2 2 6 4 4 8
Actuated Green, G (s) 48.0 48.0 48.0 17.0 71.0 77.0 44.0 44.0 61.0 54.0 54.0
Effective Green, g (s) 48.0 48.0 51.0 20.0 71.0 77.0 44.0 44.0 61.0 54.0 54.0
Actuated g/C Ratio 0.34 0.34 0.36 0.14 0.51 0.55 0.31 0.31 0.44 0.39 0.39
Clearance Time (s) 7.0 7.0 7.0 6.0 7.0 4.0 8.0 8.0 6.0 4.0 8.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 228 1762 644 511 2607 880 264 1124 697 403 1352
v/s Ratio Prot 0.18 c0.16 0.15 0.01 0.08 c0.11 c0.03 0.15
v/s Ratio Perm 0.08 c0.43 0.08 0.24 0.29 0.22
v/c Ratio 0.23 0.53 1.17 1.09 0.29 0.15 0.76 0.27 0.92 0.64 0.40
Uniform Delay, d1 32.8 36.9 44.5 60.0 19.9 15.4 43.3 35.9 37.2 34.9 31.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.3 1.1 93.6 67.8 0.3 0.1 12.2 0.1 17.2 3.5 0.2
Delay (s) 35.1 38.0 138.1 127.8 20.2 15.5 55.5 36.1 54.4 38.4 31.4
Level of Service D D F F C B E D D D C
Approach Delay (s) 84.7 58.2 49.9 33.7
Approach LOS F E D C

Intersection Summary
HCM 2000 Control Delay 61.7 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.10
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 25.0
Intersection Capacity Utilization 155.0% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 2215 0 0 943 415 54
Future Volume (vph) 2215 0 0 943 415 54
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 6.0 6.0
Lane Util. Factor 0.91 0.91 0.97 1.00
Frt 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 5142 5142 3471 1601
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 5142 5142 3471 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 2408 0 0 1025 451 59
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 2408 0 0 1025 451 59
Turn Type NA NA Prot Perm
Protected Phases 2 2 4
Permitted Phases 2 2 4
Actuated Green, G (s) 25.1 25.1 11.7 11.7
Effective Green, g (s) 25.1 25.1 11.7 11.7
Actuated g/C Ratio 0.50 0.50 0.23 0.23
Clearance Time (s) 7.0 7.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2591 2591 815 376
v/s Ratio Prot c0.47 0.20 c0.13
v/s Ratio Perm 0.04
v/c Ratio 0.93 0.40 0.55 0.16
Uniform Delay, d1 11.5 7.7 16.8 15.1
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.4 0.5 0.8 0.2
Delay (s) 18.9 8.1 17.6 15.3
Level of Service B A B B
Approach Delay (s) 18.9 8.1 17.3
Approach LOS B A B

Intersection Summary
HCM 2000 Control Delay 15.9 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 49.8 Sum of lost time (s) 13.0
Intersection Capacity Utilization 65.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 8 0 8 8 0 8 10 1844 18 18 1054 10
Future Volume (vph) 8 0 8 8 0 8 10 1844 18 18 1054 10
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 0.0 0.0 40.0 20.0 40.0 20.0
Storage Lanes 0 0 0 0 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 0.932 0.932 0.850 0.850
Flt Protected 0.976 0.976 0.950 0.950
Satd. Flow (prot) 0 1676 0 0 1676 0 1750 3500 1566 1750 3500 1566
Flt Permitted 0.895 0.895 0.200 0.095
Satd. Flow (perm) 0 1537 0 0 1537 0 368 3500 1566 175 3500 1566
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 47 47 47 47
Link Speed (k/h) 48 48 60 60
Link Distance (m) 97.1 134.7 604.5 344.1
Travel Time (s) 7.3 10.1 36.3 20.6
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 9 0 9 9 0 9 11 2004 20 20 1146 11
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 18 0 0 18 0 11 2004 20 20 1146 11
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 2 1 2 1 2 1 1 2 1
Detector Template Left Thru Left Thru Left Thru Right Left Thru Right
Leading Detector (m) 2.0 10.0 2.0 10.0 2.0 10.0 2.0 2.0 10.0 2.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 2.0 0.6 2.0 0.6 2.0 0.6 2.0 2.0 0.6 2.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 9.4 9.4 9.4 9.4
Detector 2 Size(m) 0.6 0.6 0.6 0.6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA Perm NA Perm Perm NA Perm
Protected Phases 2 6 4 8
Permitted Phases 2 6 4 4 8 8
Detector Phase 2 2 6 6 4 4 4 8 8 8
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0
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Lane Group NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Total Split (s) 22.0 22.0 22.0 22.0 48.0 48.0 48.0 48.0 48.0 48.0
Total Split (%) 31.4% 31.4% 31.4% 31.4% 68.6% 68.6% 68.6% 68.6% 68.6% 68.6%
Maximum Green (s) 16.0 16.0 16.0 16.0 42.0 42.0 42.0 42.0 42.0 42.0
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None None None None None
Walk Time (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 16.0 16.0 42.0 42.0 42.0 42.0 42.0 42.0
Actuated g/C Ratio 0.23 0.23 0.60 0.60 0.60 0.60 0.60 0.60
v/c Ratio 0.05 0.05 0.05 0.95 0.02 0.19 0.55 0.01
Control Delay 2.1 2.1 6.5 26.2 0.7 11.7 9.6 0.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 2.1 2.1 6.5 26.2 0.7 11.7 9.6 0.0
LOS A A A C A B A A
Approach Delay 2.1 2.1 25.8 9.5
Approach LOS A A C A

Intersection Summary
Area Type: Other
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.95
Intersection Signal Delay: 19.6 Intersection LOS: B
Intersection Capacity Utilization 64.3% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     99: HWY 2 (KINGSTON RD)
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Lane Group NBT SBT NEL NET NER SWL SWT SWR
Lane Group Flow (vph) 18 18 11 2004 20 20 1146 11
v/c Ratio 0.05 0.05 0.05 0.95 0.02 0.19 0.55 0.01
Control Delay 2.1 2.1 6.5 26.2 0.7 11.7 9.6 0.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 2.1 2.1 6.5 26.2 0.7 11.7 9.6 0.0
Queue Length 50th (m) 0.0 0.0 0.5 115.0 0.0 1.1 41.6 0.0
Queue Length 95th (m) 1.4 1.4 2.4 #180.4 0.9 4.9 56.4 0.0
Internal Link Dist (m) 73.1 110.7 580.5 320.1
Turn Bay Length (m) 40.0 20.0 40.0 20.0
Base Capacity (vph) 387 387 220 2100 958 105 2100 958
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.05 0.05 0.05 0.95 0.02 0.19 0.55 0.01

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 8 0 8 8 0 8 10 1844 18 18 1054 10
Future Volume (vph) 8 0 8 8 0 8 10 1844 18 18 1054 10
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 0.93 0.93 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.98 0.98 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1676 1676 1750 3500 1566 1750 3500 1566
Flt Permitted 0.90 0.90 0.20 1.00 1.00 0.10 1.00 1.00
Satd. Flow (perm) 1538 1538 368 3500 1566 175 3500 1566
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 9 0 9 9 0 9 11 2004 20 20 1146 11
RTOR Reduction (vph) 0 14 0 0 14 0 0 0 8 0 0 4
Lane Group Flow (vph) 0 4 0 0 4 0 11 2004 12 20 1146 7
Turn Type Perm NA Perm NA Perm NA Perm Perm NA Perm
Protected Phases 2 6 4 8
Permitted Phases 2 6 4 4 8 8
Actuated Green, G (s) 16.0 16.0 42.0 42.0 42.0 42.0 42.0 42.0
Effective Green, g (s) 16.0 16.0 42.0 42.0 42.0 42.0 42.0 42.0
Actuated g/C Ratio 0.23 0.23 0.60 0.60 0.60 0.60 0.60 0.60
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 351 351 220 2100 939 105 2100 939
v/s Ratio Prot c0.57 0.33
v/s Ratio Perm c0.00 0.00 0.03 0.01 0.11 0.00
v/c Ratio 0.01 0.01 0.05 0.95 0.01 0.19 0.55 0.01
Uniform Delay, d1 20.9 20.9 5.8 13.1 5.6 6.3 8.3 5.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.1 0.1 10.8 0.0 0.9 0.3 0.0
Delay (s) 20.9 20.9 5.9 23.9 5.6 7.2 8.6 5.6
Level of Service C C A C A A A A
Approach Delay (s) 20.9 20.9 23.6 8.6
Approach LOS C C C A

Intersection Summary
HCM 2000 Control Delay 18.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 64.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings PM Peak Hour
234: RR 1 (BROCK RD) & HWY 2 (KINGSTON RD) Pickering Ajax - 2041 Future Background PM

Synchro 11 12-18-2020
IBI Group Page 5

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 311 1265 325 298 720 302 283 1661 575 209 898 201
Future Volume (vph) 311 1265 325 298 720 302 283 1661 575 209 898 201
Ideal Flow (vphpl) 1900 1900 1900 2050 1900 1900 2050 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 120.0 65.0 115.0 100.0 115.0 85.0 135.0 150.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 0.91 1.00 1.00 *1.00 1.00
Ped Bike Factor 0.99 0.96 0.96 0.99 0.97 0.96
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1789 3767 1601 1931 3544 1585 1950 5142 1617 1738 5437 1555
Flt Permitted 0.221 0.114 0.241 0.111
Satd. Flow (perm) 414 3767 1533 232 3544 1528 491 5142 1561 203 5437 1491
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 162 162 188 210
Link Speed (k/h) 60 60 60 60
Link Distance (m) 344.1 371.9 333.8 249.1
Travel Time (s) 20.6 22.3 20.0 14.9
Confl. Peds. (#/hr) 25 31 31 25 30 23 23 30
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 2% 2% 2% 2% 3% 3% 1% 2% 1% 5% 6% 5%
Adj. Flow (vph) 338 1375 353 324 783 328 308 1805 625 227 976 218
Shared Lane Traffic (%)
Lane Group Flow (vph) 338 1375 353 324 783 328 308 1805 625 227 976 218
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.89 0.99 0.99 0.89 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Minimum Split (s) 9.0 39.0 39.0 9.0 39.0 39.0 9.0 40.0 40.0 9.0 40.0 40.0
Total Split (s) 12.0 41.0 41.0 10.0 39.0 39.0 9.0 40.0 40.0 9.0 40.0 40.0
Total Split (%) 12.0% 41.0% 41.0% 10.0% 39.0% 39.0% 9.0% 40.0% 40.0% 9.0% 40.0% 40.0%
Maximum Green (s) 9.0 34.0 34.0 7.0 32.0 32.0 6.0 33.0 33.0 6.0 33.0 33.0
Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.2 4.2
All-Red Time (s) 0.0 2.8 2.8 0.0 2.8 2.8 0.0 2.8 2.8 0.0 2.8 2.8
Lost Time Adjust (s) -3.0 0.0 0.0 -3.0 0.0 0.0 -3.0 0.0 0.0 -3.0 0.0 0.0
Total Lost Time (s) 0.0 7.0 7.0 0.0 7.0 7.0 0.0 7.0 7.0 0.0 7.0 7.0
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Walk Time (s) 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0
Flash Dont Walk (s) 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 51.0 34.0 34.0 49.0 32.0 32.0 49.0 33.0 33.0 49.0 33.0 33.0
Actuated g/C Ratio 0.51 0.34 0.34 0.49 0.32 0.32 0.49 0.33 0.33 0.49 0.33 0.33
v/c Ratio 0.90 1.07 0.56 1.14 0.69 0.55 0.83 1.06 0.98 0.96 0.54 0.34
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Control Delay 45.1 80.5 18.0 132.6 19.6 10.0 37.6 74.5 54.4 71.6 28.7 5.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 45.1 80.5 18.0 132.6 19.6 10.0 37.6 74.5 54.4 71.6 28.7 5.6
LOS D F B F B A D E D E C A
Approach Delay 64.0 42.9 65.8 32.0
Approach LOS E D E C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 93 (93%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 120
Control Type: Pretimed
Maximum v/c Ratio: 1.14
Intersection Signal Delay: 54.8 Intersection LOS: D
Intersection Capacity Utilization 112.3% ICU Level of Service H
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     234: RR 1 (BROCK RD) & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 338 1375 353 324 783 328 308 1805 625 227 976 218
v/c Ratio 0.90 1.07 0.56 1.14 0.69 0.55 0.83 1.06 0.98 0.96 0.54 0.34
Control Delay 45.1 80.5 18.0 132.6 19.6 10.0 37.6 74.5 54.4 71.6 28.7 5.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 45.1 80.5 18.0 132.6 19.6 10.0 37.6 74.5 54.4 71.6 28.7 5.6
Queue Length 50th (m) 37.9 ~148.9 28.7 ~58.1 19.1 2.5 34.8 ~142.0 89.9 27.1 51.0 1.0
Queue Length 95th (m) #79.8 #187.9 56.7 #111.3 54.7 28.2 #67.6 #171.3 #163.0 #72.6 63.0 16.5
Internal Link Dist (m) 320.1 347.9 309.8 225.1
Turn Bay Length (m) 120.0 65.0 115.0 100.0 115.0 85.0 135.0 150.0
Base Capacity (vph) 376 1280 628 283 1134 599 371 1696 641 237 1794 632
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.90 1.07 0.56 1.14 0.69 0.55 0.83 1.06 0.98 0.96 0.54 0.34

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 311 1265 325 298 720 302 283 1661 575 209 898 201
Future Volume (vph) 311 1265 325 298 720 302 283 1661 575 209 898 201
Ideal Flow (vphpl) 1900 1900 1900 2050 1900 1900 2050 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 0.0 7.0 7.0 0.0 7.0 7.0 0.0 7.0 7.0 0.0 7.0 7.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 0.91 1.00 1.00 *1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.96 1.00 1.00 0.96 1.00 1.00 0.97 1.00 1.00 0.96
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1787 3767 1533 1931 3544 1528 1947 5142 1561 1738 5437 1491
Flt Permitted 0.22 1.00 1.00 0.11 1.00 1.00 0.24 1.00 1.00 0.11 1.00 1.00
Satd. Flow (perm) 416 3767 1533 232 3544 1528 495 5142 1561 203 5437 1491
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 338 1375 353 324 783 328 308 1805 625 227 976 218
RTOR Reduction (vph) 0 0 107 0 0 110 0 0 126 0 0 141
Lane Group Flow (vph) 338 1375 246 324 783 218 308 1805 499 227 976 77
Confl. Peds. (#/hr) 25 31 31 25 30 23 23 30
Heavy Vehicles (%) 2% 2% 2% 2% 3% 3% 1% 2% 1% 5% 6% 5%
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Actuated Green, G (s) 43.0 34.0 34.0 39.0 32.0 32.0 39.0 33.0 33.0 39.0 33.0 33.0
Effective Green, g (s) 47.0 34.0 34.0 45.0 32.0 32.0 45.0 33.0 33.0 45.0 33.0 33.0
Actuated g/C Ratio 0.47 0.34 0.34 0.45 0.32 0.32 0.45 0.33 0.33 0.45 0.33 0.33
Clearance Time (s) 3.0 7.0 7.0 3.0 7.0 7.0 3.0 7.0 7.0 3.0 7.0 7.0
Lane Grp Cap (vph) 360 1280 521 274 1134 488 353 1696 515 229 1794 492
v/s Ratio Prot c0.11 c0.37 c0.12 0.22 0.08 c0.35 c0.09 0.18
v/s Ratio Perm 0.33 0.16 0.41 0.14 0.31 0.32 0.36 0.05
v/c Ratio 0.94 1.07 0.47 1.18 0.69 0.45 0.87 1.06 0.97 0.99 0.54 0.16
Uniform Delay, d1 19.5 33.0 25.9 26.6 29.7 27.0 19.8 33.5 33.0 25.6 27.4 23.7
Progression Factor 1.00 1.00 1.00 1.91 0.55 0.49 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 34.2 47.7 3.1 110.2 3.1 2.6 24.5 41.2 32.7 57.3 1.2 0.7
Delay (s) 53.7 80.7 29.0 160.9 19.4 15.7 44.3 74.7 65.7 82.9 28.5 24.4
Level of Service D F C F B B D E E F C C
Approach Delay (s) 67.4 50.5 69.3 36.6
Approach LOS E D E D

Intersection Summary
HCM 2000 Control Delay 59.2 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.03
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 112.3% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 9 1818 36 277 1201 0 40 2 481 7 4 5
Future Volume (vph) 9 1818 36 277 1201 0 40 2 481 7 4 5
Ideal Flow (vphpl) 1900 2005 1900 2050 1900 1900 1900 2005 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 25.0 20.0 60.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 1 1 1 0 0 0 0 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.97 0.99 0.99
Frt 0.850 0.876 0.960
Flt Protected 0.950 0.950 0.996 0.977
Satd. Flow (prot) 1644 3975 1396 1912 3579 0 0 1727 0 0 1667 0
Flt Permitted 0.184 0.074 0.975 0.700
Satd. Flow (perm) 317 3975 1360 149 3579 0 0 1689 0 0 1195 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 65 152 5
Link Speed (k/h) 60 50 50 50
Link Distance (m) 467.6 390.9 722.6 110.1
Travel Time (s) 28.1 28.1 52.0 7.9
Confl. Peds. (#/hr) 12 2 2 12 7 1 1 7
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 11% 2% 17% 3% 2% 0% 3% 0% 1% 0% 0% 25%
Adj. Flow (vph) 10 1976 39 301 1305 0 43 2 523 8 4 5
Shared Lane Traffic (%)
Lane Group Flow (vph) 10 1976 39 301 1305 0 0 568 0 0 17 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 0.0 0.0
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.92 0.99 0.89 0.99 0.99 0.99 0.92 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 0 0 0 1 0 2 2 2 1
Detector Template Left
Leading Detector (m) 0.0 0.0 0.0 24.0 0.0 15.2 24.0 15.2 6.5
Trailing Detector (m) 0.0 0.0 0.0 15.0 0.0 0.0 -1.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 15.0 0.0 0.0 -1.0 0.0 0.0
Detector 1 Size(m) 1.8 1.8 1.8 9.0 1.8 1.8 15.0 1.8 6.5
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 13.4 15.0 13.4
Detector 2 Size(m) 1.8 9.0 1.8
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0
Turn Type Perm NA Perm pm+pt NA Perm NA Perm NA
Protected Phases 2 1 6 8 4
Permitted Phases 2 2 6 8 4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector Phase 2 2 2 1 6 8 8 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 5.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 28.0 28.0 28.0 9.0 28.0 27.0 27.0 27.0 27.0
Total Split (s) 57.0 57.0 57.0 11.0 68.0 32.0 32.0 32.0 32.0
Total Split (%) 57.0% 57.0% 57.0% 11.0% 68.0% 32.0% 32.0% 32.0% 32.0%
Maximum Green (s) 51.2 51.2 51.2 8.0 62.2 26.0 26.0 26.0 26.0
Yellow Time (s) 4.0 4.0 4.0 3.0 4.0 3.3 3.3 3.3 3.3
All-Red Time (s) 1.8 1.8 1.8 0.0 1.8 2.7 2.7 2.7 2.7
Lost Time Adjust (s) 0.0 0.0 0.0 -3.0 0.0 0.0 0.0
Total Lost Time (s) 5.8 5.8 5.8 0.0 5.8 6.0 6.0
Lead/Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max None C-Max None None None None
Walk Time (s) 13.0 13.0 13.0 13.0 15.0 15.0 15.0 15.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 51.2 51.2 51.2 68.0 62.2 26.0 26.0
Actuated g/C Ratio 0.51 0.51 0.51 0.68 0.62 0.26 0.26
v/c Ratio 0.06 0.97 0.05 1.02 0.59 1.03 0.05
Control Delay 12.7 41.0 3.3 71.0 24.9 74.6 23.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 12.7 41.0 3.3 71.0 24.9 74.6 23.1
LOS B D A E C E C
Approach Delay 40.1 33.5 74.6 23.1
Approach LOS D C E C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 40 (40%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.03
Intersection Signal Delay: 42.2 Intersection LOS: D
Intersection Capacity Utilization 105.9% ICU Level of Service G
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     237: NOTION RD & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT NBT SBT
Lane Group Flow (vph) 10 1976 39 301 1305 568 17
v/c Ratio 0.06 0.97 0.05 1.02 0.59 1.03 0.05
Control Delay 12.7 41.0 3.3 71.0 24.9 74.6 23.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 12.7 41.0 3.3 71.0 24.9 74.6 23.1
Queue Length 50th (m) 1.1 206.6 0.3 ~55.3 134.3 ~94.9 1.8
Queue Length 95th (m) m1.6 #243.1 m1.6 m#82.1 157.4 #159.1 7.0
Internal Link Dist (m) 443.6 366.9 698.6 86.1
Turn Bay Length (m) 25.0 20.0 60.0
Base Capacity (vph) 162 2035 728 295 2226 551 314
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.06 0.97 0.05 1.02 0.59 1.03 0.05

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 9 1818 36 277 1201 0 40 2 481 7 4 5
Future Volume (vph) 9 1818 36 277 1201 0 40 2 481 7 4 5
Ideal Flow (vphpl) 1900 2005 1900 2050 1900 1900 1900 2005 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 5.8 5.8 5.8 0.0 5.8 6.0 6.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 0.99 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.88 0.96
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.98
Satd. Flow (prot) 1637 3975 1360 1912 3579 1725 1668
Flt Permitted 0.18 1.00 1.00 0.07 1.00 0.98 0.70
Satd. Flow (perm) 318 3975 1360 149 3579 1689 1194
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 10 1976 39 301 1305 0 43 2 523 8 4 5
RTOR Reduction (vph) 0 0 19 0 0 0 0 112 0 0 4 0
Lane Group Flow (vph) 10 1976 20 301 1305 0 0 456 0 0 13 0
Confl. Peds. (#/hr) 12 2 2 12 7 1 1 7
Heavy Vehicles (%) 11% 2% 17% 3% 2% 0% 3% 0% 1% 0% 0% 25%
Turn Type Perm NA Perm pm+pt NA Perm NA Perm NA
Protected Phases 2 1 6 8 4
Permitted Phases 2 2 6 8 4
Actuated Green, G (s) 51.2 51.2 51.2 62.2 62.2 26.0 26.0
Effective Green, g (s) 51.2 51.2 51.2 65.2 62.2 26.0 26.0
Actuated g/C Ratio 0.51 0.51 0.51 0.65 0.62 0.26 0.26
Clearance Time (s) 5.8 5.8 5.8 3.0 5.8 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 162 2035 696 291 2226 439 310
v/s Ratio Prot c0.50 c0.11 0.36
v/s Ratio Perm 0.03 0.01 0.56 c0.27 0.01
v/c Ratio 0.06 0.97 0.03 1.03 0.59 1.04 0.04
Uniform Delay, d1 12.3 23.7 12.1 32.8 11.2 37.0 27.7
Progression Factor 0.93 1.21 2.45 0.77 2.10 1.00 1.00
Incremental Delay, d2 0.6 11.9 0.1 52.5 0.8 53.0 0.1
Delay (s) 12.0 40.5 29.7 77.7 24.4 90.0 27.7
Level of Service B D C E C F C
Approach Delay (s) 40.2 34.4 90.0 27.7
Approach LOS D C F C

Intersection Summary
HCM 2000 Control Delay 44.6 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.97
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 11.8
Intersection Capacity Utilization 105.9% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Traffic Volume (vph) 202 1740 138 64 816 165 151 50 141 164 80 75
Future Volume (vph) 202 1740 138 64 816 165 151 50 141 164 80 75
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 150.0 60.0 60.0 30.0 14.6 0.0 9.4 0.0
Storage Lanes 1 1 1 1 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.97 0.99 0.99 1.00 0.99
Frt 0.850 0.850 0.889 0.927
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1825 3579 1617 1825 3544 1601 1789 1675 0 1807 1754 0
Flt Permitted 0.246 0.075 0.620 0.537
Satd. Flow (perm) 472 3579 1617 144 3544 1551 1159 1675 0 1018 1754 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 90 115 147 49
Link Speed (k/h) 60 60 50 50
Link Distance (m) 380.5 309.8 54.5 63.9
Travel Time (s) 22.8 18.6 3.9 4.6
Confl. Peds. (#/hr) 5 5 9 4 4 9
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 2% 1% 0% 3% 2% 2% 0% 1% 1% 0% 1%
Adj. Flow (vph) 220 1891 150 70 887 179 164 54 153 178 87 82
Shared Lane Traffic (%)
Lane Group Flow (vph) 220 1891 150 70 887 179 164 207 0 178 169 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 1 0 0 1 1 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 24.0 0.0 0.0 15.0 15.0 15.0 15.0
Trailing Detector (m) 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 9.0 1.8 1.8 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm NA
Protected Phases 5 2 1 6 4 8
Permitted Phases 2 2 6 6 4 8
Detector Phase 5 2 2 1 6 6 4 4 8 8
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 5.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 9.0 31.0 31.0 9.0 31.0 31.0 38.0 38.0 38.0 38.0
Total Split (s) 15.0 53.0 53.0 9.0 47.0 47.0 38.0 38.0 38.0 38.0
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Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Total Split (%) 15.0% 53.0% 53.0% 9.0% 47.0% 47.0% 38.0% 38.0% 38.0% 38.0%
Maximum Green (s) 12.0 46.5 46.5 6.0 40.5 40.5 30.8 30.8 30.8 30.8
Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 4.2 3.5 3.5 3.5 3.5
All-Red Time (s) 0.0 2.3 2.3 0.0 2.3 2.3 3.7 3.7 3.7 3.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.5 6.5 3.0 6.5 6.5 7.2 7.2 7.2 7.2
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max None C-Max C-Max None None None None
Walk Time (s) 16.0 16.0 16.0 16.0 21.0 21.0 21.0 21.0
Flash Dont Walk (s) 6.0 6.0 6.0 6.0 9.0 9.0 9.0 9.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 68.6 57.9 57.9 62.5 53.1 53.1 21.1 21.1 21.1 21.1
Actuated g/C Ratio 0.69 0.58 0.58 0.62 0.53 0.53 0.21 0.21 0.21 0.21
v/c Ratio 0.49 0.91 0.15 0.37 0.47 0.20 0.67 0.44 0.83 0.41
Control Delay 10.6 29.4 6.2 20.8 34.1 21.1 48.9 13.0 66.5 25.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 10.6 29.4 6.2 20.8 34.1 21.1 48.9 13.0 66.5 25.4
LOS B C A C C C D B E C
Approach Delay 26.1 31.2 28.9 46.5
Approach LOS C C C D

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 24 (24%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 110
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.91
Intersection Signal Delay: 29.5 Intersection LOS: C
Intersection Capacity Utilization 95.4% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     245: DIXIE RD & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR SEL SET NWL NWT
Lane Group Flow (vph) 220 1891 150 70 887 179 164 207 178 169
v/c Ratio 0.49 0.91 0.15 0.37 0.47 0.20 0.67 0.44 0.83 0.41
Control Delay 10.6 29.4 6.2 20.8 34.1 21.1 48.9 13.0 66.5 25.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 10.6 29.4 6.2 20.8 34.1 21.1 48.9 13.0 66.5 25.4
Queue Length 50th (m) 13.5 168.2 5.0 10.7 87.2 20.9 29.4 9.6 33.1 19.8
Queue Length 95th (m) 28.8 #268.0 17.1 22.7 107.1 40.0 45.7 25.6 52.1 34.1
Internal Link Dist (m) 356.5 285.8 30.5 39.9
Turn Bay Length (m) 150.0 60.0 60.0 30.0 14.6 9.4
Base Capacity (vph) 489 2073 974 196 1881 877 356 617 313 574
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.45 0.91 0.15 0.36 0.47 0.20 0.46 0.34 0.57 0.29

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Traffic Volume (vph) 202 1740 138 64 816 165 151 50 141 164 80 75
Future Volume (vph) 202 1740 138 64 816 165 151 50 141 164 80 75
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 6.5 6.5 3.0 6.5 6.5 7.2 7.2 7.2 7.2
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.97 1.00 0.99 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.89 1.00 0.93
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1824 3579 1617 1825 3544 1551 1777 1676 1802 1755
Flt Permitted 0.25 1.00 1.00 0.08 1.00 1.00 0.62 1.00 0.54 1.00
Satd. Flow (perm) 473 3579 1617 145 3544 1551 1160 1676 1019 1755
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 220 1891 150 70 887 179 164 54 153 178 87 82
RTOR Reduction (vph) 0 0 38 0 0 54 0 116 0 0 39 0
Lane Group Flow (vph) 220 1891 112 70 887 125 164 91 0 178 130 0
Confl. Peds. (#/hr) 5 5 9 4 4 9
Heavy Vehicles (%) 0% 2% 1% 0% 3% 2% 2% 0% 1% 1% 0% 1%
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm NA
Protected Phases 5 2 1 6 4 8
Permitted Phases 2 2 6 6 4 8
Actuated Green, G (s) 65.2 57.3 57.3 57.9 53.0 53.0 21.1 21.1 21.1 21.1
Effective Green, g (s) 65.2 57.3 57.3 57.9 53.0 53.0 21.1 21.1 21.1 21.1
Actuated g/C Ratio 0.65 0.57 0.57 0.58 0.53 0.53 0.21 0.21 0.21 0.21
Clearance Time (s) 3.0 6.5 6.5 3.0 6.5 6.5 7.2 7.2 7.2 7.2
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 432 2050 926 166 1878 822 244 353 215 370
v/s Ratio Prot c0.05 c0.53 0.02 0.25 0.05 0.07
v/s Ratio Perm 0.28 0.07 0.22 0.08 0.14 c0.17
v/c Ratio 0.51 0.92 0.12 0.42 0.47 0.15 0.67 0.26 0.83 0.35
Uniform Delay, d1 8.2 19.3 9.8 19.0 14.7 12.0 36.3 32.9 37.7 33.6
Progression Factor 1.00 1.00 1.00 1.69 2.00 3.17 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.9 8.4 0.3 1.6 0.8 0.4 7.1 0.4 22.3 0.6
Delay (s) 9.1 27.8 10.1 33.7 30.3 38.5 43.4 33.3 60.0 34.2
Level of Service A C B C C D D C E C
Approach Delay (s) 24.8 31.8 37.8 47.4
Approach LOS C C D D

Intersection Summary
HCM 2000 Control Delay 29.8 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.7
Intersection Capacity Utilization 95.4% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 248 1169 382 274 609 97 368 1054 327 133 601 104
Future Volume (vph) 248 1169 382 274 609 97 368 1054 327 133 601 104
Ideal Flow (vphpl) 1900 2005 1900 2050 1900 1900 2050 2005 1900 1900 1900 1900
Lane Width (m) 3.7 3.5 3.7 3.5 3.5 3.5 3.7 3.7 3.5 3.5 3.7 3.7
Storage Length (m) 115.0 200.0 210.0 45.0 185.0 55.0 110.0 65.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 *1.00 1.00 1.00 0.95 1.00
Ped Bike Factor 0.99 0.98 1.00 0.98 0.99 0.94 0.99 0.95
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1807 3888 1601 1907 3500 1566 1931 4014 1551 1733 3650 1585
Flt Permitted 0.237 0.125 0.293 0.129
Satd. Flow (perm) 447 3888 1567 250 3500 1535 589 4014 1459 234 3650 1514
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 415 217 202 142
Link Speed (k/h) 60 60 50 50
Link Distance (m) 709.3 416.3 262.8 362.1
Travel Time (s) 42.6 25.0 18.9 26.1
Confl. Peds. (#/hr) 26 32 32 26 34 48 48 34
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 2% 2% 1% 2% 2% 2% 1% 3% 3% 0% 3%
Adj. Flow (vph) 270 1271 415 298 662 105 400 1146 355 145 653 113
Shared Lane Traffic (%)
Lane Group Flow (vph) 270 1271 415 298 662 105 400 1146 355 145 653 113
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.95 0.99 0.92 1.01 1.01 0.89 0.92 1.01 1.01 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Turn Type pm+pt NA Free pm+pt NA Free pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 Free 6 Free 8 8 4 4
Minimum Split (s) 9.0 35.0 9.0 35.0 9.0 38.0 38.0 9.0 38.0 38.0
Total Split (s) 15.0 41.0 10.0 36.0 11.0 40.0 40.0 9.0 38.0 38.0
Total Split (%) 15.0% 41.0% 10.0% 36.0% 11.0% 40.0% 40.0% 9.0% 38.0% 38.0%
Maximum Green (s) 12.0 34.0 7.0 29.0 8.0 33.1 33.1 6.0 31.1 31.1
Yellow Time (s) 3.0 4.2 3.0 4.2 3.0 3.7 3.7 3.0 3.7 3.7
All-Red Time (s) 0.0 2.8 0.0 2.8 0.0 3.2 3.2 0.0 3.2 3.2
Lost Time Adjust (s) 0.0 0.0 -3.0 0.0 -3.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 7.0 0.0 7.0 0.0 6.9 6.9 3.0 6.9 6.9
Lead/Lag Lead Lag Lead Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Walk Time (s) 19.0 19.0 21.0 21.0 21.0 21.0
Flash Dont Walk (s) 7.0 7.0 9.0 9.0 9.0 9.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 48.0 34.0 100.0 46.0 29.0 100.0 49.0 33.1 33.1 41.0 31.1 31.1
Actuated g/C Ratio 0.48 0.34 1.00 0.46 0.29 1.00 0.49 0.33 0.33 0.41 0.31 0.31
v/c Ratio 0.72 0.96 0.26 1.06 0.65 0.07 0.92 0.86 0.57 0.78 0.58 0.20
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Control Delay 36.8 57.8 0.3 106.9 55.0 0.1 47.3 39.4 15.6 47.6 31.4 3.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 36.8 57.8 0.3 106.9 55.0 0.1 47.3 39.4 15.6 47.6 31.4 3.3
LOS D E A F E A D D B D C A
Approach Delay 42.7 64.1 36.6 30.5
Approach LOS D E D C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 82 (82%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 95
Control Type: Pretimed
Maximum v/c Ratio: 1.06
Intersection Signal Delay: 42.7 Intersection LOS: D
Intersection Capacity Utilization 106.8% ICU Level of Service G
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     246: RR 29 (LIVERPOOL RD) & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 270 1271 415 298 662 105 400 1146 355 145 653 113
v/c Ratio 0.72 0.96 0.26 1.06 0.65 0.07 0.92 0.86 0.57 0.78 0.58 0.20
Control Delay 36.8 57.8 0.3 106.9 55.0 0.1 47.3 39.4 15.6 47.6 31.4 3.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 36.8 57.8 0.3 106.9 55.0 0.1 47.3 39.4 15.6 47.6 31.4 3.3
Queue Length 50th (m) 42.4 115.1 0.0 ~60.8 70.7 0.0 48.0 103.1 22.6 16.1 55.6 0.0
Queue Length 95th (m) m64.8 #168.9 m0.0 #96.7 89.1 m0.0 #96.7 #128.7 51.2 #42.0 73.4 7.4
Internal Link Dist (m) 685.3 392.3 238.8 338.1
Turn Bay Length (m) 115.0 200.0 210.0 45.0 185.0 55.0 110.0 65.0
Base Capacity (vph) 377 1321 1567 280 1015 1535 436 1328 618 185 1135 568
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.72 0.96 0.26 1.06 0.65 0.07 0.92 0.86 0.57 0.78 0.58 0.20

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 248 1169 382 274 609 97 368 1054 327 133 601 104
Future Volume (vph) 248 1169 382 274 609 97 368 1054 327 133 601 104
Ideal Flow (vphpl) 1900 2005 1900 2050 1900 1900 2050 2005 1900 1900 1900 1900
Lane Width 3.7 3.5 3.7 3.5 3.5 3.5 3.7 3.7 3.5 3.5 3.7 3.7
Total Lost time (s) 3.0 7.0 4.0 0.0 7.0 4.0 0.0 6.9 6.9 3.0 6.9 6.9
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 *1.00 1.00 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 0.94 1.00 1.00 0.95
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1804 3888 1567 1906 3500 1535 1925 4014 1459 1732 3650 1514
Flt Permitted 0.24 1.00 1.00 0.12 1.00 1.00 0.29 1.00 1.00 0.13 1.00 1.00
Satd. Flow (perm) 450 3888 1567 251 3500 1535 593 4014 1459 235 3650 1514
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 270 1271 415 298 662 105 400 1146 355 145 653 113
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 135 0 0 78
Lane Group Flow (vph) 270 1271 415 298 662 105 400 1146 220 145 653 35
Confl. Peds. (#/hr) 26 32 32 26 34 48 48 34
Heavy Vehicles (%) 1% 2% 2% 1% 2% 2% 2% 1% 3% 3% 0% 3%
Turn Type pm+pt NA Free pm+pt NA Free pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 Free 6 Free 8 8 4 4
Actuated Green, G (s) 44.0 34.0 100.0 36.0 29.0 100.0 41.1 33.1 33.1 37.1 31.1 31.1
Effective Green, g (s) 44.0 34.0 100.0 42.0 29.0 100.0 45.1 33.1 33.1 37.1 31.1 31.1
Actuated g/C Ratio 0.44 0.34 1.00 0.42 0.29 1.00 0.45 0.33 0.33 0.37 0.31 0.31
Clearance Time (s) 3.0 7.0 3.0 7.0 3.0 6.9 6.9 3.0 6.9 6.9
Lane Grp Cap (vph) 360 1321 1567 270 1015 1535 413 1328 482 177 1135 470
v/s Ratio Prot c0.09 0.33 c0.11 0.19 c0.11 c0.29 0.05 0.18
v/s Ratio Perm 0.24 0.26 c0.35 0.07 0.33 0.15 0.26 0.02
v/c Ratio 0.75 0.96 0.26 1.10 0.65 0.07 0.97 0.86 0.46 0.82 0.58 0.07
Uniform Delay, d1 19.8 32.4 0.0 25.1 31.1 0.0 22.8 31.3 26.4 24.6 28.9 24.3
Progression Factor 1.79 1.41 1.00 1.89 1.66 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 8.5 12.3 0.3 81.7 2.8 0.1 37.1 7.6 3.1 32.8 2.1 0.3
Delay (s) 43.9 57.8 0.3 129.1 54.4 0.1 59.9 38.9 29.5 57.4 31.0 24.6
Level of Service D E A F D A E D C E C C
Approach Delay (s) 43.7 70.0 41.6 34.4
Approach LOS D E D C

Intersection Summary
HCM 2000 Control Delay 46.4 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.04
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 19.9
Intersection Capacity Utilization 106.8% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 161 202 244 228 192 59 49 1330 176 185 771 213
Future Volume (vph) 161 202 244 228 192 59 49 1330 176 185 771 213
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 2005 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0% 1%
Storage Length (m) 26.0 26.0 29.0 25.0 50.0 46.0 40.0 25.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 *1.00 1.00 1.00 0.95 1.00
Ped Bike Factor 0.98 0.94 0.97 0.96 0.95 0.90 0.83
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1750 1860 1597 1785 1842 1597 1750 3888 1507 1691 3482 1589
Flt Permitted 0.605 0.591 0.296 0.116
Satd. Flow (perm) 1094 1860 1506 1074 1842 1539 520 3888 1349 207 3482 1313
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 205 105 109 136
Link Speed (k/h) 50 50 60 60
Link Distance (m) 313.3 66.1 416.3 549.2
Travel Time (s) 22.6 4.8 25.0 33.0
Confl. Peds. (#/hr) 30 55 55 30 91 50 50 91
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 2% 1% 0% 0% 2% 0% 2% 2% 6% 5% 2% 0%
Adj. Flow (vph) 175 220 265 248 209 64 53 1446 191 201 838 232
Shared Lane Traffic (%)
Lane Group Flow (vph) 175 220 265 248 209 64 53 1446 191 201 838 232
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 0.95 1.01 1.02 1.02 1.02
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 1 1 1 1 2 1 0 0 1 0 0
Detector Template 
Leading Detector (m) 15.0 15.0 15.0 15.0 15.0 15.2 15.0 0.0 0.0 15.0 0.0 0.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 15.0 15.0 15.0 15.0 15.0 1.8 15.0 1.8 1.8 15.0 1.8 1.8
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 13.4
Detector 2 Size(m) 1.8
Detector 2 Type Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm pm+pt NA Perm
Protected Phases 3 8 7 4 2 1 6



Lanes, Volumes, Timings PM Peak Hour
247: HWY 2 (KINGSTON RD) & GLENANNA RD Pickering Ajax - 2041 Future Background PM

Synchro 11 12-18-2020
IBI Group Page 22

Lane Group NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Permitted Phases 8 8 4 4 2 2 6 6
Detector Phase 3 8 8 7 4 4 2 2 2 1 6 6
Switch Phase
Minimum Initial (s) 5.0 8.0 8.0 5.0 8.0 8.0 20.0 20.0 20.0 5.0 20.0 20.0
Minimum Split (s) 9.0 44.0 44.0 9.0 44.0 44.0 38.0 38.0 38.0 9.0 38.0 38.0
Total Split (s) 9.0 44.0 44.0 9.0 44.0 44.0 38.0 38.0 38.0 9.0 47.0 47.0
Total Split (%) 9.0% 44.0% 44.0% 9.0% 44.0% 44.0% 38.0% 38.0% 38.0% 9.0% 47.0% 47.0%
Maximum Green (s) 6.0 37.0 37.0 6.0 37.0 37.0 31.4 31.4 31.4 6.0 40.4 40.4
Yellow Time (s) 3.0 3.3 3.3 3.0 3.3 3.3 4.3 4.3 4.3 3.0 4.3 4.3
All-Red Time (s) 0.0 3.7 3.7 0.0 3.7 3.7 2.3 2.3 2.3 0.0 2.3 2.3
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -3.0 0.0 0.0
Total Lost Time (s) 3.0 7.0 7.0 3.0 7.0 7.0 6.6 6.6 6.6 0.0 6.6 6.6
Lead/Lag Lead Lag Lag Lead Lag Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None Max Max None Max Max C-Max C-Max C-Max None C-Max C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 29.0 29.0 29.0 29.0 22.0 22.0 22.0 22.0 22.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 47.0 37.0 37.0 47.0 37.0 37.0 31.4 31.4 31.4 47.0 40.4 40.4
Actuated g/C Ratio 0.47 0.37 0.37 0.47 0.37 0.37 0.31 0.31 0.31 0.47 0.40 0.40
v/c Ratio 0.32 0.32 0.39 0.45 0.31 0.10 0.33 1.19 0.38 0.87 0.60 0.38
Control Delay 16.1 24.1 7.8 18.6 24.0 1.6 18.2 109.0 4.3 49.9 21.0 10.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 16.1 24.1 7.8 18.6 24.0 1.6 18.2 109.0 4.3 49.9 21.0 10.5
LOS B C A B C A B F A D C B
Approach Delay 15.4 18.7 94.3 23.7
Approach LOS B B F C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 1 (1%), Referenced to phase 2:NETL and 6:SWTL, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.19
Intersection Signal Delay: 50.6 Intersection LOS: D
Intersection Capacity Utilization 105.7% ICU Level of Service G
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     247: HWY 2 (KINGSTON RD) & GLENANNA RD
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Lane Group NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Group Flow (vph) 175 220 265 248 209 64 53 1446 191 201 838 232
v/c Ratio 0.32 0.32 0.39 0.45 0.31 0.10 0.33 1.19 0.38 0.87 0.60 0.38
Control Delay 16.1 24.1 7.8 18.6 24.0 1.6 18.2 109.0 4.3 49.9 21.0 10.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 16.1 24.1 7.8 18.6 24.0 1.6 18.2 109.0 4.3 49.9 21.0 10.5
Queue Length 50th (m) 18.1 30.0 7.5 26.8 28.4 0.0 3.3 ~162.6 0.9 27.7 72.0 22.9
Queue Length 95th (m) 30.4 48.1 25.3 42.3 46.1 2.9 m4.5m#182.9 m3.3 #61.2 96.0 42.7
Internal Link Dist (m) 289.3 42.1 392.3 525.2
Turn Bay Length (m) 26.0 26.0 29.0 25.0 50.0 46.0 40.0 25.0
Base Capacity (vph) 553 688 686 547 681 635 163 1220 498 230 1406 611
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.32 0.32 0.39 0.45 0.31 0.10 0.33 1.19 0.38 0.87 0.60 0.38

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 161 202 244 228 192 59 49 1330 176 185 771 213
Future Volume (vph) 161 202 244 228 192 59 49 1330 176 185 771 213
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 2005 1900 1900 1900 1900
Lane Width 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0% 1%
Total Lost time (s) 3.0 7.0 7.0 3.0 7.0 7.0 6.6 6.6 6.6 0.0 6.6 6.6
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 *1.00 1.00 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 0.94 1.00 1.00 0.96 1.00 1.00 0.90 1.00 1.00 0.83
Flpb, ped/bikes 0.99 1.00 1.00 0.98 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1731 1860 1506 1751 1842 1539 1670 3888 1349 1691 3482 1313
Flt Permitted 0.61 1.00 1.00 0.59 1.00 1.00 0.30 1.00 1.00 0.12 1.00 1.00
Satd. Flow (perm) 1103 1860 1506 1090 1842 1539 521 3888 1349 207 3482 1313
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 175 220 265 248 209 64 53 1446 191 201 838 232
RTOR Reduction (vph) 0 0 129 0 0 40 0 0 75 0 0 81
Lane Group Flow (vph) 175 220 136 248 209 24 53 1446 116 201 838 151
Confl. Peds. (#/hr) 30 55 55 30 91 50 50 91
Heavy Vehicles (%) 2% 1% 0% 0% 2% 0% 2% 2% 6% 5% 2% 0%
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm pm+pt NA Perm
Protected Phases 3 8 7 4 2 1 6
Permitted Phases 8 8 4 4 2 2 6 6
Actuated Green, G (s) 43.0 37.0 37.0 43.0 37.0 37.0 31.4 31.4 31.4 40.4 40.4 40.4
Effective Green, g (s) 43.0 37.0 37.0 43.0 37.0 37.0 31.4 31.4 31.4 43.4 40.4 40.4
Actuated g/C Ratio 0.43 0.37 0.37 0.43 0.37 0.37 0.31 0.31 0.31 0.43 0.40 0.40
Clearance Time (s) 3.0 7.0 7.0 3.0 7.0 7.0 6.6 6.6 6.6 3.0 6.6 6.6
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 511 688 557 508 681 569 163 1220 423 223 1406 530
v/s Ratio Prot 0.02 0.12 c0.03 0.11 c0.37 c0.08 0.24
v/s Ratio Perm 0.13 0.09 c0.18 0.02 0.10 0.09 0.31 0.11
v/c Ratio 0.34 0.32 0.24 0.49 0.31 0.04 0.33 1.19 0.27 0.90 0.60 0.28
Uniform Delay, d1 18.1 22.5 21.8 19.6 22.4 20.2 26.2 34.3 25.8 23.4 23.4 20.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.56 0.54 0.27 0.79 0.82 1.00
Incremental Delay, d2 0.4 1.2 1.0 0.7 1.2 0.1 2.5 87.6 0.8 32.6 1.7 1.2
Delay (s) 18.5 23.7 22.9 20.4 23.6 20.3 17.3 106.2 7.7 51.0 20.8 21.2
Level of Service B C C C C C B F A D C C
Approach Delay (s) 22.0 21.6 92.3 25.6
Approach LOS C C F C

Intersection Summary
HCM 2000 Control Delay 51.7 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.6
Intersection Capacity Utilization 105.7% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 75 1409 454 108 689 54 288 69 78 73 74 45
Future Volume (vph) 75 1409 454 108 689 54 288 69 78 73 74 45
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 2050 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 96.0 0.0 50.0 80.0 30.0 0.0 20.0 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 0.95 1.00 *1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.99 1.00 0.99 0.97 0.97 0.99
Frt 0.963 0.989 0.920 0.943
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1825 3600 0 1825 3716 0 1969 1719 0 1772 1794 0
Flt Permitted 0.361 0.059 0.656 0.578
Satd. Flow (perm) 686 3600 0 113 3716 0 1345 1719 0 1045 1794 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 74 17 48 26
Link Speed (k/h) 60 60 40 40
Link Distance (m) 306.1 605.7 166.5 788.7
Travel Time (s) 18.4 36.3 15.0 71.0
Confl. Peds. (#/hr) 14 13 13 14 9 27 27 9
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 2% 0% 0% 2% 0% 0% 0% 0% 3% 0% 0%
Adj. Flow (vph) 82 1532 493 117 749 59 313 75 85 79 80 49
Shared Lane Traffic (%)
Lane Group Flow (vph) 82 2025 0 117 808 0 313 160 0 79 129 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.89 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 0 0 0 0 1 1 1 1
Detector Template 
Leading Detector (m) 0.0 0.0 0.0 0.0 15.0 15.0 15.0 15.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 1.8 1.8 1.8 1.8 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA pm+pt NA Perm NA Perm NA
Protected Phases 2 1 6 8 4
Permitted Phases 2 6 8 4
Detector Phase 2 2 1 6 8 8 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 4.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 31.0 31.0 10.0 31.0 28.0 28.0 28.0 28.0
Total Split (s) 70.0 70.0 10.0 80.0 30.0 30.0 30.0 30.0



Lanes, Volumes, Timings PM Peak Hour
249: ROUGEMOUNT DR & HWY 2 (KINGSTON RD) Pickering Ajax - 2041 Future Background PM

Synchro 11 12-18-2020
IBI Group Page 26

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 63.6% 63.6% 9.1% 72.7% 27.3% 27.3% 27.3% 27.3%
Maximum Green (s) 63.7 63.7 6.0 73.7 24.5 24.5 24.1 24.1
Yellow Time (s) 3.7 3.7 4.0 3.7 3.3 3.3 3.3 3.3
All-Red Time (s) 2.6 2.6 0.0 2.6 2.2 2.2 2.6 2.6
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 -3.0 0.0 0.0 0.0
Total Lost Time (s) 6.3 6.3 4.0 6.3 2.5 5.5 5.9 5.9
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max None C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 16.0 16.0 16.0 15.0 15.0 15.0 15.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 63.7 63.7 76.0 73.7 27.5 24.5 24.1 24.1
Actuated g/C Ratio 0.58 0.58 0.69 0.67 0.25 0.22 0.22 0.22
v/c Ratio 0.21 0.96 0.68 0.32 0.93 0.38 0.35 0.31
Control Delay 12.8 33.5 35.8 7.9 76.0 28.1 41.4 31.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 12.8 33.5 35.8 7.9 76.0 28.1 41.4 31.0
LOS B C D A E C D C
Approach Delay 32.7 11.4 59.8 34.9
Approach LOS C B E C

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 23 (21%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.96
Intersection Signal Delay: 31.0 Intersection LOS: C
Intersection Capacity Utilization 101.3% ICU Level of Service G
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     249: ROUGEMOUNT DR & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 82 2025 117 808 313 160 79 129
v/c Ratio 0.21 0.96 0.68 0.32 0.93 0.38 0.35 0.31
Control Delay 12.8 33.5 35.8 7.9 76.0 28.1 41.4 31.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 12.8 33.5 35.8 7.9 76.0 28.1 41.4 31.0
Queue Length 50th (m) 7.9 188.6 8.0 32.2 65.9 20.1 14.4 18.5
Queue Length 95th (m) 16.3 #253.1 #33.4 41.0 #117.7 39.2 28.8 35.2
Internal Link Dist (m) 282.1 581.7 142.5 764.7
Turn Bay Length (m) 96.0 50.0 30.0 20.0
Base Capacity (vph) 397 2115 171 2495 336 420 228 413
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.21 0.96 0.68 0.32 0.93 0.38 0.35 0.31

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 75 1409 454 108 689 54 288 69 78 73 74 45
Future Volume (vph) 75 1409 454 108 689 54 288 69 78 73 74 45
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 2050 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.3 6.3 4.0 6.3 2.5 5.5 5.9 5.9
Lane Util. Factor 1.00 *1.00 1.00 *1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 0.97 1.00 0.99
Flpb, ped/bikes 0.99 1.00 1.00 1.00 0.99 1.00 0.97 1.00
Frt 1.00 0.96 1.00 0.99 1.00 0.92 1.00 0.94
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1805 3602 1825 3717 1947 1719 1718 1794
Flt Permitted 0.36 1.00 0.06 1.00 0.66 1.00 0.58 1.00
Satd. Flow (perm) 685 3602 114 3717 1346 1719 1046 1794
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 82 1532 493 117 749 59 313 75 85 79 80 49
RTOR Reduction (vph) 0 31 0 0 6 0 0 37 0 0 20 0
Lane Group Flow (vph) 82 1994 0 117 802 0 313 123 0 79 109 0
Confl. Peds. (#/hr) 14 13 13 14 9 27 27 9
Heavy Vehicles (%) 0% 2% 0% 0% 2% 0% 0% 0% 0% 3% 0% 0%
Turn Type Perm NA pm+pt NA Perm NA Perm NA
Protected Phases 2 1 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 63.7 63.7 73.7 73.7 24.5 24.5 24.1 24.1
Effective Green, g (s) 63.7 63.7 73.7 73.7 27.5 24.5 24.1 24.1
Actuated g/C Ratio 0.58 0.58 0.67 0.67 0.25 0.22 0.22 0.22
Clearance Time (s) 6.3 6.3 4.0 6.3 5.5 5.5 5.9 5.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 396 2085 169 2490 336 382 229 393
v/s Ratio Prot c0.55 c0.04 0.22 0.07 0.06
v/s Ratio Perm 0.12 0.43 c0.23 0.08
v/c Ratio 0.21 0.96 0.69 0.32 0.93 0.32 0.34 0.28
Uniform Delay, d1 11.1 21.8 24.8 7.6 40.3 35.8 36.3 35.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.2 11.8 11.6 0.3 31.8 0.5 0.9 0.4
Delay (s) 12.3 33.6 36.4 8.0 72.2 36.3 37.2 36.1
Level of Service B C D A E D D D
Approach Delay (s) 32.8 11.6 60.0 36.5
Approach LOS C B E D

Intersection Summary
HCM 2000 Control Delay 31.2 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.97
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 16.2
Intersection Capacity Utilization 101.3% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 172 911 303 227 789 529 264 1001 853 165 572 118
Future Volume (vph) 172 911 303 227 789 529 264 1001 853 165 572 118
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 2050 1900 2000 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 160.0 85.0 45.0 30.0 85.0 55.0 100.0 20.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 *0.95 1.00 1.00 *1.00 1.00
Ped Bike Factor 1.00 0.97 1.00 0.97 1.00 0.97 1.00 0.98
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1825 3730 1617 1825 3579 1633 1950 5421 1702 1807 3767 1617
Flt Permitted 0.311 0.103 0.319 0.154
Satd. Flow (perm) 595 3730 1572 197 3579 1589 652 5421 1656 292 3767 1578
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 209 154 64 118
Link Speed (k/h) 60 60 60 60
Link Distance (m) 312.2 215.0 473.8 181.2
Travel Time (s) 18.7 12.9 28.4 10.9
Confl. Peds. (#/hr) 15 16 16 15 12 15 15 12
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 3% 1% 0% 2% 0% 1% 1% 1% 1% 2% 1%
Adj. Flow (vph) 187 990 329 247 858 575 287 1088 927 179 622 128
Shared Lane Traffic (%)
Lane Group Flow (vph) 187 990 329 247 858 575 287 1088 927 179 622 128
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.89 0.99 0.92 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA pm+ov pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 1 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Minimum Split (s) 8.0 43.0 43.0 8.0 43.0 43.0 8.0 44.0 8.0 8.0 44.0 44.0
Total Split (s) 10.0 44.0 44.0 24.0 58.0 58.0 8.0 44.0 24.0 8.0 44.0 44.0
Total Split (%) 8.3% 36.7% 36.7% 20.0% 48.3% 48.3% 6.7% 36.7% 20.0% 6.7% 36.7% 36.7%
Maximum Green (s) 7.0 37.0 37.0 21.0 51.0 51.0 5.0 36.9 21.0 5.0 36.9 36.9
Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.3 3.0 3.0 4.3 4.3
All-Red Time (s) 0.0 2.8 2.8 0.0 2.8 2.8 0.0 2.8 0.0 0.0 2.8 2.8
Lost Time Adjust (s) 0.0 0.0 0.0 -1.0 0.0 0.0 -3.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 7.0 7.0 2.0 7.0 7.0 0.0 7.1 3.0 3.0 7.1 7.1
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lead Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 29.0 29.0 29.0 29.0 29.0 29.0 29.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 48.0 37.0 37.0 66.0 51.0 51.0 52.0 36.9 62.0 46.0 36.9 36.9
Actuated g/C Ratio 0.40 0.31 0.31 0.55 0.42 0.42 0.43 0.31 0.52 0.38 0.31 0.31
v/c Ratio 0.61 0.86 0.52 0.61 0.56 0.75 0.78 0.65 1.04 1.02 0.54 0.23
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Control Delay 26.6 48.0 15.3 29.1 27.9 28.3 40.9 38.2 66.1 105.5 36.5 7.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 26.6 48.0 15.3 29.1 27.9 28.3 40.9 38.2 66.1 105.5 36.5 7.6
LOS C D B C C C D D E F D A
Approach Delay 38.2 28.2 49.8 45.8
Approach LOS D C D D

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 115
Control Type: Pretimed
Maximum v/c Ratio: 1.04
Intersection Signal Delay: 40.8 Intersection LOS: D
Intersection Capacity Utilization 104.5% ICU Level of Service G
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     250: RR 38 (WHITES RD) & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 187 990 329 247 858 575 287 1088 927 179 622 128
v/c Ratio 0.61 0.86 0.52 0.61 0.56 0.75 0.78 0.65 1.04 1.02 0.54 0.23
Control Delay 26.6 48.0 15.3 29.1 27.9 28.3 40.9 38.2 66.1 105.5 36.5 7.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 26.6 48.0 15.3 29.1 27.9 28.3 40.9 38.2 66.1 105.5 36.5 7.6
Queue Length 50th (m) 21.5 109.6 21.3 34.3 79.0 84.7 44.1 77.7 ~212.6 ~28.3 60.6 1.7
Queue Length 95th (m) 34.1 134.6 49.4 61.5 98.5 131.1 #72.9 92.5 #228.8 #69.4 77.7 15.4
Internal Link Dist (m) 288.2 191.0 449.8 157.2
Turn Bay Length (m) 160.0 85.0 45.0 30.0 85.0 55.0 100.0 20.0
Base Capacity (vph) 309 1150 629 406 1521 763 369 1666 894 175 1158 566
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.61 0.86 0.52 0.61 0.56 0.75 0.78 0.65 1.04 1.02 0.54 0.23

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 172 911 303 227 789 529 264 1001 853 165 572 118
Future Volume (vph) 172 911 303 227 789 529 264 1001 853 165 572 118
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 2050 1900 2000 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 7.0 7.0 2.0 7.0 7.0 0.0 7.1 3.0 3.0 7.1 7.1
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 *0.95 1.00 1.00 *1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 0.97 1.00 1.00 0.98 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1823 3730 1572 1825 3579 1589 1947 5421 1673 1806 3767 1578
Flt Permitted 0.31 1.00 1.00 0.10 1.00 1.00 0.32 1.00 1.00 0.15 1.00 1.00
Satd. Flow (perm) 597 3730 1572 197 3579 1589 653 5421 1673 293 3767 1578
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 187 990 329 247 858 575 287 1088 927 179 622 128
RTOR Reduction (vph) 0 0 145 0 0 89 0 0 33 0 0 82
Lane Group Flow (vph) 187 990 184 247 858 486 287 1088 894 179 622 46
Confl. Peds. (#/hr) 15 16 16 15 12 15 15 12
Heavy Vehicles (%) 0% 3% 1% 0% 2% 0% 1% 1% 1% 1% 2% 1%
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA pm+ov pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 1 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Actuated Green, G (s) 44.0 37.0 37.0 61.0 51.0 51.0 41.9 36.9 57.9 41.9 36.9 36.9
Effective Green, g (s) 44.0 37.0 37.0 62.0 51.0 51.0 47.9 36.9 57.9 41.9 36.9 36.9
Actuated g/C Ratio 0.37 0.31 0.31 0.52 0.42 0.42 0.40 0.31 0.48 0.35 0.31 0.31
Clearance Time (s) 3.0 7.0 7.0 3.0 7.0 7.0 3.0 7.1 3.0 3.0 7.1 7.1
Lane Grp Cap (vph) 290 1150 484 400 1521 675 346 1666 807 165 1158 485
v/s Ratio Prot 0.04 c0.27 0.11 0.24 0.06 0.20 c0.19 c0.05 0.17
v/s Ratio Perm 0.20 0.12 0.21 0.31 0.27 0.34 0.33 0.03
v/c Ratio 0.64 0.86 0.38 0.62 0.56 0.72 0.83 0.65 1.11 1.08 0.54 0.10
Uniform Delay, d1 27.5 39.1 32.5 25.6 26.1 28.6 30.2 36.0 31.1 36.1 34.5 29.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.6 8.5 2.3 7.0 1.5 6.5 20.1 2.0 65.4 94.5 1.8 0.4
Delay (s) 38.1 47.6 34.8 32.6 27.6 35.1 50.3 38.0 96.5 130.7 36.3 30.0
Level of Service D D C C C D D D F F D C
Approach Delay (s) 43.6 30.9 63.1 53.6
Approach LOS D C E D

Intersection Summary
HCM 2000 Control Delay 48.7 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.01
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 20.1
Intersection Capacity Utilization 104.5% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 100 1628 39 91 1328 110 172 6 125 82 13 135
Future Volume (vph) 100 1628 39 91 1328 110 172 6 125 82 13 135
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 32.0 80.0 75.0 40.0 28.0 0.0 28.0 0.0
Storage Lanes 1 1 1 1 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.96 0.99 0.98
Frt 0.850 0.850 0.857 0.863
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1772 3411 1396 1738 3411 1570 1587 1494 0 1755 1543 0
Flt Permitted 0.103 0.063 0.605 0.643
Satd. Flow (perm) 192 3411 1396 115 3411 1501 1004 1494 0 1188 1543 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 65 66 98 110
Link Speed (k/h) 60 60 50 50
Link Distance (m) 215.0 277.4 84.0 121.4
Travel Time (s) 12.9 16.6 6.0 8.7
Confl. Peds. (#/hr) 11 11 8 8
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 3% 7% 17% 5% 7% 4% 15% 33% 9% 4% 0% 6%
Adj. Flow (vph) 109 1770 42 99 1443 120 187 7 136 89 14 147
Shared Lane Traffic (%)
Lane Group Flow (vph) 109 1770 42 99 1443 120 187 143 0 89 161 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 1 0 2 1 1 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 30.0 0.0 15.2 15.0 15.0 15.0 15.0
Trailing Detector (m) 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 15.0 1.8 1.8 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 13.4
Detector 2 Size(m) 1.8
Detector 2 Type Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm NA
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 2 6 6 8 4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector Phase 5 2 2 1 6 6 8 8 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 5.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 8.0 33.0 33.0 8.0 33.0 33.0 38.0 38.0 38.0 38.0
Total Split (s) 9.0 64.0 64.0 8.0 63.0 63.0 38.0 38.0 38.0 38.0
Total Split (%) 8.2% 58.2% 58.2% 7.3% 57.3% 57.3% 34.5% 34.5% 34.5% 34.5%
Maximum Green (s) 6.0 57.1 57.1 5.0 56.3 56.3 31.4 31.4 31.4 31.4
Yellow Time (s) 3.0 4.7 4.7 3.0 4.5 4.5 3.8 3.8 3.8 3.8
All-Red Time (s) 0.0 2.2 2.2 0.0 2.2 2.2 2.8 2.8 2.8 2.8
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.9 6.9 3.0 6.7 6.7 6.6 6.6 6.6 6.6
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max None C-Max C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 18.0 18.0 18.0 18.0 24.0 24.0 24.0 24.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 73.7 63.2 63.2 73.0 63.1 63.1 24.1 24.1 24.1 24.1
Actuated g/C Ratio 0.67 0.57 0.57 0.66 0.57 0.57 0.22 0.22 0.22 0.22
v/c Ratio 0.49 0.90 0.05 0.59 0.74 0.13 0.85 0.35 0.34 0.38
Control Delay 14.6 30.0 1.6 26.8 27.5 8.5 72.5 14.4 38.0 14.4
Queue Delay 0.0 2.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 14.6 32.4 1.6 26.8 27.5 8.5 72.5 14.4 38.0 14.4
LOS B C A C C A E B D B
Approach Delay 30.7 26.1 47.3 22.8
Approach LOS C C D C

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 11 (10%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.90
Intersection Signal Delay: 29.7 Intersection LOS: C
Intersection Capacity Utilization 93.2% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     254: BOYER ENTRANCE/DELTA BV & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 109 1770 42 99 1443 120 187 143 89 161
v/c Ratio 0.49 0.90 0.05 0.59 0.74 0.13 0.85 0.35 0.34 0.38
Control Delay 14.6 30.0 1.6 26.8 27.5 8.5 72.5 14.4 38.0 14.4
Queue Delay 0.0 2.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 14.6 32.4 1.6 26.8 27.5 8.5 72.5 14.4 38.0 14.4
Queue Length 50th (m) 7.0 173.5 0.0 7.3 173.7 8.0 38.4 7.8 16.1 8.8
Queue Length 95th (m) 15.4 #250.6 2.8 m16.3 m188.9 m13.1 60.8 22.5 28.4 24.3
Internal Link Dist (m) 191.0 253.4 60.0 97.4
Turn Bay Length (m) 32.0 80.0 75.0 40.0 28.0 28.0
Base Capacity (vph) 225 1961 830 167 1957 889 286 496 339 519
Starvation Cap Reductn 0 104 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.48 0.95 0.05 0.59 0.74 0.13 0.65 0.29 0.26 0.31

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 100 1628 39 91 1328 110 172 6 125 82 13 135
Future Volume (vph) 100 1628 39 91 1328 110 172 6 125 82 13 135
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 6.9 6.9 3.0 6.7 6.7 6.6 6.6 6.6 6.6
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.96 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.86 1.00 0.86
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1772 3411 1396 1738 3411 1501 1577 1495 1755 1543
Flt Permitted 0.10 1.00 1.00 0.06 1.00 1.00 0.61 1.00 0.64 1.00
Satd. Flow (perm) 192 3411 1396 116 3411 1501 1004 1495 1188 1543
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 109 1770 42 99 1443 120 187 7 136 89 14 147
RTOR Reduction (vph) 0 0 18 0 0 28 0 77 0 0 86 0
Lane Group Flow (vph) 109 1770 24 99 1443 92 187 66 0 89 75 0
Confl. Peds. (#/hr) 11 11 8 8
Heavy Vehicles (%) 3% 7% 17% 5% 7% 4% 15% 33% 9% 4% 0% 6%
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm NA
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 2 6 6 8 4
Actuated Green, G (s) 69.7 63.2 63.2 69.3 63.1 63.1 24.1 24.1 24.1 24.1
Effective Green, g (s) 69.7 63.2 63.2 69.3 63.1 63.1 24.1 24.1 24.1 24.1
Actuated g/C Ratio 0.63 0.57 0.57 0.63 0.57 0.57 0.22 0.22 0.22 0.22
Clearance Time (s) 3.0 6.9 6.9 3.0 6.7 6.7 6.6 6.6 6.6 6.6
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 215 1959 802 164 1956 861 219 327 260 338
v/s Ratio Prot 0.03 c0.52 c0.03 0.42 0.04 0.05
v/s Ratio Perm 0.29 0.02 0.35 0.06 c0.19 0.07
v/c Ratio 0.51 0.90 0.03 0.60 0.74 0.11 0.85 0.20 0.34 0.22
Uniform Delay, d1 13.0 20.7 10.1 19.5 17.3 10.7 41.3 35.1 36.3 35.3
Progression Factor 1.00 1.00 1.00 1.11 1.35 1.26 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.9 7.4 0.1 4.3 1.8 0.2 26.1 0.3 0.8 0.3
Delay (s) 14.9 28.1 10.2 25.9 25.1 13.6 67.4 35.4 37.0 35.6
Level of Service B C B C C B E D D D
Approach Delay (s) 26.9 24.3 53.5 36.1
Approach LOS C C D D

Intersection Summary
HCM 2000 Control Delay 28.6 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 16.5
Intersection Capacity Utilization 93.2% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1650 23 247 900 825 171
Future Volume (vph) 1650 23 247 900 825 171
Ideal Flow (vphpl) 2005 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 0.0 30.0 100.0 0.0
Storage Lanes 0 1 2 1
Taper Length (m) 25.0 25.0
Lane Util. Factor *1.00 0.95 1.00 0.95 0.97 1.00
Ped Bike Factor 1.00
Frt 0.998 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3784 0 1674 3349 3278 1484
Flt Permitted 0.070 0.950
Satd. Flow (perm) 3784 0 123 3349 3278 1484
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 2 186
Link Speed (k/h) 60 60 50
Link Distance (m) 277.4 415.3 142.6
Travel Time (s) 16.6 24.9 10.3
Confl. Peds. (#/hr) 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 7% 0% 9% 9% 8% 10%
Adj. Flow (vph) 1793 25 268 978 897 186
Shared Lane Traffic (%)
Lane Group Flow (vph) 1818 0 268 978 897 186
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(m) 3.7 3.7 7.4
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.92 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 14 24 24 14
Number of Detectors 0 0 0 1 0
Detector Template 
Leading Detector (m) 0.0 0.0 0.0 15.0 0.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 1.8 1.8 1.8 15.0 1.8
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Turn Type NA pm+pt NA Prot Perm
Protected Phases 2 1 6 8
Permitted Phases 6 8
Detector Phase 2 1 6 8 8
Switch Phase
Minimum Initial (s) 20.0 5.0 20.0 8.0 8.0
Minimum Split (s) 50.0 8.0 50.0 32.0 32.0
Total Split (s) 61.0 15.0 76.0 34.0 34.0
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Lane Group EBT EBR WBL WBT NBL NBR
Total Split (%) 55.5% 13.6% 69.1% 30.9% 30.9%
Maximum Green (s) 53.9 12.0 68.9 28.0 28.0
Yellow Time (s) 4.2 3.0 4.2 4.6 4.6
All-Red Time (s) 2.9 0.0 2.9 1.4 1.4
Lost Time Adjust (s) 0.0 -2.0 0.0 -3.0 0.0
Total Lost Time (s) 7.1 1.0 7.1 3.0 6.0
Lead/Lag Lag Lead
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max None C-Max None None
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 35.0 35.0 19.0 19.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 53.9 75.0 68.9 31.0 28.0
Actuated g/C Ratio 0.49 0.68 0.63 0.28 0.25
v/c Ratio 0.98 0.95 0.47 0.97 0.36
Control Delay 34.1 63.0 22.5 63.2 6.9
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 34.1 63.0 22.5 63.2 6.9
LOS C E C E A
Approach Delay 34.1 31.2 53.5
Approach LOS C C D

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 4 (4%), Referenced to phase 2:EBT and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.98
Intersection Signal Delay: 38.3 Intersection LOS: D
Intersection Capacity Utilization 93.7% ICU Level of Service F
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     256: 401 WB RAMP & HWY 2 (KINGSTON RD)
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Lane Group EBT WBL WBT NBL NBR
Lane Group Flow (vph) 1818 268 978 897 186
v/c Ratio 0.98 0.95 0.47 0.97 0.36
Control Delay 34.1 63.0 22.5 63.2 6.9
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 34.1 63.0 22.5 63.2 6.9
Queue Length 50th (m) 90.3 48.5 103.0 98.0 0.0
Queue Length 95th (m) #233.9 #90.4 123.6 #138.2 16.7
Internal Link Dist (m) 253.4 391.3 118.6
Turn Bay Length (m) 30.0 100.0
Base Capacity (vph) 1855 281 2097 923 516
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.98 0.95 0.47 0.97 0.36

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1650 23 247 900 825 171
Future Volume (vph) 1650 23 247 900 825 171
Ideal Flow (vphpl) 2005 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 7.1 1.0 7.1 3.0 6.0
Lane Util. Factor *1.00 1.00 0.95 0.97 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3784 1674 3349 3278 1484
Flt Permitted 1.00 0.07 1.00 0.95 1.00
Satd. Flow (perm) 3784 124 3349 3278 1484
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1793 25 268 978 897 186
RTOR Reduction (vph) 1 0 0 0 0 139
Lane Group Flow (vph) 1817 0 268 978 897 47
Confl. Peds. (#/hr) 1 1
Heavy Vehicles (%) 7% 0% 9% 9% 8% 10%
Turn Type NA pm+pt NA Prot Perm
Protected Phases 2 1 6 8
Permitted Phases 6 8
Actuated Green, G (s) 53.9 68.9 68.9 28.0 28.0
Effective Green, g (s) 53.9 70.9 68.9 31.0 28.0
Actuated g/C Ratio 0.49 0.64 0.63 0.28 0.25
Clearance Time (s) 7.1 3.0 7.1 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1854 277 2097 923 377
v/s Ratio Prot c0.48 c0.12 0.29 c0.27
v/s Ratio Perm 0.50 0.03
v/c Ratio 0.98 0.97 0.47 0.97 0.13
Uniform Delay, d1 27.5 36.1 10.8 39.1 31.6
Progression Factor 0.80 0.78 1.99 1.00 1.00
Incremental Delay, d2 11.2 39.7 0.6 22.9 0.2
Delay (s) 33.2 67.7 22.2 61.9 31.7
Level of Service C E C E C
Approach Delay (s) 33.2 32.0 56.7
Approach LOS C C E

Intersection Summary
HCM 2000 Control Delay 39.0 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 11.1
Intersection Capacity Utilization 93.7% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 2 2 0 211 0 334 723 1586 0 0 685 317
Future Volume (vph) 2 2 0 211 0 334 723 1586 0 0 685 317
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 0.0 0.0 154.0 0.0 18.0 0.0 91.0 16.0
Storage Lanes 0 0 1 2 1 0 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.88 1.00 0.95 0.95 1.00 *1.00 1.00
Ped Bike Factor 1.00 1.00 0.97
Frt 0.850 0.850
Flt Protected 0.976 0.950 0.950
Satd. Flow (prot) 0 1875 0 0 1644 2737 1738 3380 0 1921 3591 1526
Flt Permitted 0.877 0.755 0.230
Satd. Flow (perm) 0 1685 0 0 1305 2737 420 3380 0 1921 3591 1487
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 363 141
Link Speed (k/h) 50 50 70 60
Link Distance (m) 143.8 302.0 224.5 306.1
Travel Time (s) 10.4 21.7 11.5 18.4
Confl. Peds. (#/hr) 1 1 3 3 3 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 0% 11% 0% 5% 5% 8% 0% 0% 7% 7%
Adj. Flow (vph) 2 2 0 229 0 363 786 1724 0 0 745 345
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 4 0 0 229 363 786 1724 0 0 745 345
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 2 1 2 1 1 1 0 0 0 0
Detector Template 
Leading Detector (m) 15.2 9.0 15.2 9.0 15.0 18.0 0.0 0.0 0.0 0.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 9.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 9.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 1.8 9.0 1.8 9.0 15.0 9.0 1.8 1.8 1.8 1.8
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 13.4 13.4
Detector 2 Size(m) 1.8 1.8
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type Perm NA Perm NA Perm pm+pt NA Perm NA Perm
Protected Phases 8 4 5 2 6
Permitted Phases 8 4 4 2 6 6
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Lane Group NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Detector Phase 8 8 4 4 4 5 2 6 6 6
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 5.0 20.0 20.0 20.0 20.0
Minimum Split (s) 30.0 30.0 30.0 30.0 30.0 8.0 34.0 34.0 34.0 34.0
Total Split (s) 30.0 30.0 30.0 30.0 30.0 36.0 70.0 34.0 34.0 34.0
Total Split (%) 30.0% 30.0% 30.0% 30.0% 30.0% 36.0% 70.0% 34.0% 34.0% 34.0%
Maximum Green (s) 23.3 23.3 23.3 23.3 23.3 33.0 62.8 26.8 26.8 26.8
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 3.0 4.4 4.4 4.4 4.4
All-Red Time (s) 2.7 2.7 2.7 2.7 2.7 0.0 2.8 2.8 2.8 2.8
Lost Time Adjust (s) 0.0 0.0 0.0 -3.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.7 6.7 6.7 0.0 7.2 7.2 7.2 7.2
Lead/Lag Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None C-Max C-Max C-Max C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 15.0 15.0 15.0 15.0 15.0 18.0 18.0 18.0 18.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 20.9 20.9 20.9 72.4 65.2 26.8 26.8
Actuated g/C Ratio 0.21 0.21 0.21 0.72 0.65 0.27 0.27
v/c Ratio 0.01 0.84 0.42 0.97 0.78 0.77 0.69
Control Delay 29.8 64.1 5.1 46.1 16.2 40.3 27.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 29.8 64.1 5.1 46.1 16.2 40.3 27.1
LOS C E A D B D C
Approach Delay 29.8 27.9 25.6 36.1
Approach LOS C C C D

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 41 (41%), Referenced to phase 2:NETL and 6:SWTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.97
Intersection Signal Delay: 28.6 Intersection LOS: C
Intersection Capacity Utilization 96.4% ICU Level of Service F
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     257: HWY 2 (KINGSTON RD) & RR 27 (ALTONA RD)
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Lane Group NBT SBT SBR NEL NET SWT SWR
Lane Group Flow (vph) 4 229 363 786 1724 745 345
v/c Ratio 0.01 0.84 0.42 0.97 0.78 0.77 0.69
Control Delay 29.8 64.1 5.1 46.1 16.2 40.3 27.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 29.8 64.1 5.1 46.1 16.2 40.3 27.1
Queue Length 50th (m) 0.6 41.5 0.0 ~132.9 122.1 66.6 35.4
Queue Length 95th (m) 3.3 #76.2 11.8 #203.7 154.2 86.9 67.0
Internal Link Dist (m) 119.8 278.0 200.5 282.1
Turn Bay Length (m) 18.0 16.0
Base Capacity (vph) 392 304 916 810 2204 962 501
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.01 0.75 0.40 0.97 0.78 0.77 0.69

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 2 2 0 211 0 334 723 1586 0 0 685 317
Future Volume (vph) 2 2 0 211 0 334 723 1586 0 0 685 317
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.7 6.7 6.7 0.0 7.2 7.2 7.2
Lane Util. Factor 1.00 1.00 0.88 1.00 0.95 *1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.98 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1874 1642 2737 1738 3380 3591 1487
Flt Permitted 0.88 0.76 1.00 0.23 1.00 1.00 1.00
Satd. Flow (perm) 1685 1305 2737 420 3380 3591 1487
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 2 2 0 229 0 363 786 1724 0 0 745 345
RTOR Reduction (vph) 0 0 0 0 0 287 0 0 0 0 0 103
Lane Group Flow (vph) 0 4 0 0 229 76 786 1724 0 0 745 242
Confl. Peds. (#/hr) 1 1 3 3 3 3
Heavy Vehicles (%) 0% 0% 0% 11% 0% 5% 5% 8% 0% 0% 7% 7%
Turn Type Perm NA Perm NA Perm pm+pt NA Perm NA Perm
Protected Phases 8 4 5 2 6
Permitted Phases 8 4 4 2 6 6
Actuated Green, G (s) 20.9 20.9 20.9 65.2 65.2 26.8 26.8
Effective Green, g (s) 20.9 20.9 20.9 68.2 65.2 26.8 26.8
Actuated g/C Ratio 0.21 0.21 0.21 0.68 0.65 0.27 0.27
Clearance Time (s) 6.7 6.7 6.7 3.0 7.2 7.2 7.2
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 352 272 572 792 2203 962 398
v/s Ratio Prot c0.38 c0.51 0.21
v/s Ratio Perm 0.00 c0.18 0.03 0.30 0.16
v/c Ratio 0.01 0.84 0.13 0.99 0.78 0.77 0.61
Uniform Delay, d1 31.4 38.0 32.2 21.1 12.4 33.8 32.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 20.4 0.1 29.9 2.9 6.1 6.7
Delay (s) 31.4 58.3 32.3 51.0 15.2 39.9 38.7
Level of Service C E C D B D D
Approach Delay (s) 31.4 42.4 26.4 39.5
Approach LOS C D C D

Intersection Summary
HCM 2000 Control Delay 32.1 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 13.9
Intersection Capacity Utilization 96.4% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 244 1575 927 298 332 215
Future Volume (vph) 244 1575 927 298 332 215
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 70.0 20.0 0.0 20.0
Storage Lanes 1 1 1 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Ped Bike Factor 1.00 0.98 0.98
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1674 3510 3318 1541 1722 1484
Flt Permitted 0.184 0.950
Satd. Flow (perm) 324 3510 3318 1503 1722 1452
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 120 110
Link Speed (k/h) 60 60 40
Link Distance (m) 415.3 508.9 1079.1
Travel Time (s) 24.9 30.5 97.1
Confl. Peds. (#/hr) 2 2 7
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 9% 4% 10% 6% 6% 10%
Adj. Flow (vph) 265 1712 1008 324 361 234
Shared Lane Traffic (%)
Lane Group Flow (vph) 265 1712 1008 324 361 234
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14
Number of Detectors 1 0 0 0 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 0.0 9.0 15.0
Trailing Detector (m) 15.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 1.8 9.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA NA Perm Prot Perm
Protected Phases 5 2 6 4
Permitted Phases 2 6 4
Detector Phase 5 2 6 6 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 20.0 8.0 8.0
Minimum Split (s) 8.0 34.0 34.0 34.0 29.0 29.0
Total Split (s) 21.0 71.0 50.0 50.0 39.0 39.0
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Lane Group EBL EBT WBT WBR SBL SBR
Total Split (%) 19.1% 64.5% 45.5% 45.5% 35.5% 35.5%
Maximum Green (s) 18.0 64.7 43.7 43.7 33.0 33.0
Yellow Time (s) 3.0 4.3 4.3 4.3 3.3 3.3
All-Red Time (s) 0.0 2.0 2.0 2.0 2.7 2.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.3 6.3 6.3 6.0 6.0
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max C-Max None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 19.0 19.0 19.0 16.0 16.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 73.3 70.0 54.0 54.0 27.7 27.7
Actuated g/C Ratio 0.67 0.64 0.49 0.49 0.25 0.25
v/c Ratio 0.71 0.77 0.62 0.41 0.83 0.52
Control Delay 23.8 2.8 24.5 14.4 55.4 21.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 23.8 2.8 24.5 14.4 55.4 21.7
LOS C A C B E C
Approach Delay 5.6 22.1 42.1
Approach LOS A C D

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 46.2 (42%), Referenced to phase 2:EBTL and 6:WBT, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.83
Intersection Signal Delay: 16.8 Intersection LOS: B
Intersection Capacity Utilization 72.3% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     258: HWY 2 (KINGSTON RD) & FAIRPORT RD
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Group Flow (vph) 265 1712 1008 324 361 234
v/c Ratio 0.71 0.77 0.62 0.41 0.83 0.52
Control Delay 23.8 2.8 24.5 14.4 55.4 21.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 23.8 2.8 24.5 14.4 55.4 21.7
Queue Length 50th (m) 19.4 6.7 82.2 26.1 72.3 21.8
Queue Length 95th (m) m17.1 m12.2 122.1 56.4 101.5 43.2
Internal Link Dist (m) 391.3 484.9 1055.1
Turn Bay Length (m) 70.0 20.0 20.0
Base Capacity (vph) 436 2233 1629 799 516 512
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.61 0.77 0.62 0.41 0.70 0.46

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 244 1575 927 298 332 215
Future Volume (vph) 244 1575 927 298 332 215
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 6.3 6.3 6.3 6.0 6.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.98 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1674 3510 3318 1503 1722 1452
Flt Permitted 0.18 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 324 3510 3318 1503 1722 1452
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 265 1712 1008 324 361 234
RTOR Reduction (vph) 0 0 0 61 0 82
Lane Group Flow (vph) 265 1712 1008 263 361 152
Confl. Peds. (#/hr) 2 2 7
Heavy Vehicles (%) 9% 4% 10% 6% 6% 10%
Turn Type pm+pt NA NA Perm Prot Perm
Protected Phases 5 2 6 4
Permitted Phases 2 6 4
Actuated Green, G (s) 70.0 70.0 54.0 54.0 27.7 27.7
Effective Green, g (s) 70.0 70.0 54.0 54.0 27.7 27.7
Actuated g/C Ratio 0.64 0.64 0.49 0.49 0.25 0.25
Clearance Time (s) 3.0 6.3 6.3 6.3 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 365 2233 1628 737 433 365
v/s Ratio Prot 0.09 c0.49 0.30 c0.21
v/s Ratio Perm 0.38 0.17 0.10
v/c Ratio 0.73 0.77 0.62 0.36 0.83 0.42
Uniform Delay, d1 12.5 14.2 20.5 17.3 39.0 34.4
Progression Factor 1.98 0.11 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.7 1.0 1.8 1.3 12.9 0.8
Delay (s) 27.5 2.6 22.3 18.6 51.9 35.2
Level of Service C A C B D D
Approach Delay (s) 5.9 21.4 45.3
Approach LOS A C D

Intersection Summary
HCM 2000 Control Delay 17.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 15.3
Intersection Capacity Utilization 72.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 104 1563 68 98 925 69 52 160 188 92 107 76
Future Volume (vph) 104 1563 68 98 925 69 52 160 188 92 107 76
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 2050 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.7 3.5 3.7 3.5 3.7 3.7 3.7 3.7 3.5
Storage Length (m) 92.0 15.0 60.0 15.0 15.0 0.0 15.0 0.0
Storage Lanes 1 1 1 1 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.95 0.95 0.99 0.98 0.99 0.99
Frt 0.850 0.850 0.919 0.937
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1785 3500 1597 1807 3500 1585 1785 1736 0 1950 1785 0
Flt Permitted 0.219 0.072 0.545 0.226
Satd. Flow (perm) 409 3500 1519 137 3500 1499 1018 1736 0 460 1785 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 69 69 59 36
Link Speed (k/h) 60 60 50 50
Link Distance (m) 549.2 604.5 446.5 347.3
Travel Time (s) 33.0 36.3 32.1 25.0
Confl. Peds. (#/hr) 12 10 10 12 7 17 17 7
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 2% 0% 1% 2% 3% 0% 0% 0% 1% 0% 0%
Adj. Flow (vph) 113 1699 74 107 1005 75 57 174 204 100 116 83
Shared Lane Traffic (%)
Lane Group Flow (vph) 113 1699 74 107 1005 75 57 378 0 100 199 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 0.99 1.01 0.99 1.01 0.99 0.99 0.89 0.99 1.01
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 1 0 0 1 1 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 23.0 0.0 0.0 15.0 15.0 15.0 15.0
Trailing Detector (m) 15.0 0.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 9.0 1.8 1.8 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm NA
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 2 6 6 8 4
Detector Phase 5 2 2 1 6 6 8 8 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 5.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 9.0 28.0 28.0 9.0 28.0 28.0 35.0 35.0 35.0 35.0
Total Split (s) 9.0 56.0 56.0 9.0 56.0 56.0 35.0 35.0 35.0 35.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 9.0% 56.0% 56.0% 9.0% 56.0% 56.0% 35.0% 35.0% 35.0% 35.0%
Maximum Green (s) 6.0 50.1 50.1 6.0 50.1 50.1 28.7 28.7 28.7 28.7
Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 4.2 3.3 3.3 3.3 3.3
All-Red Time (s) 0.0 1.7 1.7 0.0 1.7 1.7 3.0 3.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -1.0 0.0
Total Lost Time (s) 3.0 5.9 5.9 3.0 5.9 5.9 6.3 6.3 5.3 6.3
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max None C-Max C-Max None None None None
Walk Time (s) 12.0 12.0 12.0 12.0 19.0 19.0 19.0 19.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 7.0 7.0 7.0 7.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 64.5 55.4 55.4 64.3 55.3 55.3 23.3 23.3 24.3 23.3
Actuated g/C Ratio 0.64 0.55 0.55 0.64 0.55 0.55 0.23 0.23 0.24 0.23
v/c Ratio 0.32 0.88 0.08 0.56 0.52 0.09 0.24 0.84 0.90 0.45
Control Delay 4.2 12.9 0.2 23.8 16.2 4.0 31.8 47.3 99.0 28.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 4.2 12.9 0.2 23.8 16.2 4.0 31.8 47.3 99.0 28.9
LOS A B A C B A C D F C
Approach Delay 11.9 16.1 45.3 52.4
Approach LOS B B D D

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 37 (37%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.90
Intersection Signal Delay: 20.2 Intersection LOS: C
Intersection Capacity Utilization 94.4% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     264: VALLEY FARM RD & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 113 1699 74 107 1005 75 57 378 100 199
v/c Ratio 0.32 0.88 0.08 0.56 0.52 0.09 0.24 0.84 0.90 0.45
Control Delay 4.2 12.9 0.2 23.8 16.2 4.0 31.8 47.3 99.0 28.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 4.2 12.9 0.2 23.8 16.2 4.0 31.8 47.3 99.0 28.9
Queue Length 50th (m) 1.7 166.0 0.0 6.6 63.0 0.5 8.9 59.2 18.6 26.5
Queue Length 95th (m) m2.7 m155.8 m0.0 #24.3 87.5 7.3 18.6 87.8 #44.9 44.0
Internal Link Dist (m) 525.2 580.5 422.5 323.3
Turn Bay Length (m) 92.0 15.0 60.0 15.0 15.0 15.0
Base Capacity (vph) 352 1937 871 194 1935 859 292 540 136 537
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.32 0.88 0.08 0.55 0.52 0.09 0.20 0.70 0.74 0.37

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 104 1563 68 98 925 69 52 160 188 92 107 76
Future Volume (vph) 104 1563 68 98 925 69 52 160 188 92 107 76
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 2050 1900 1900
Lane Width 3.5 3.5 3.5 3.7 3.5 3.7 3.5 3.7 3.7 3.7 3.7 3.5
Total Lost time (s) 3.0 5.9 5.9 3.0 5.9 5.9 6.3 6.3 5.3 6.3
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.98 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.99 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.92 1.00 0.94
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1783 3500 1519 1807 3500 1499 1775 1736 1933 1786
Flt Permitted 0.22 1.00 1.00 0.07 1.00 1.00 0.54 1.00 0.23 1.00
Satd. Flow (perm) 412 3500 1519 138 3500 1499 1018 1736 459 1786
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 113 1699 74 107 1005 75 57 174 204 100 116 83
RTOR Reduction (vph) 0 0 31 0 0 31 0 45 0 0 28 0
Lane Group Flow (vph) 113 1699 43 107 1005 44 57 333 0 100 171 0
Confl. Peds. (#/hr) 12 10 10 12 7 17 17 7
Heavy Vehicles (%) 0% 2% 0% 1% 2% 3% 0% 0% 0% 1% 0% 0%
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm NA
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 2 6 6 8 4
Actuated Green, G (s) 61.6 55.4 55.4 61.4 55.3 55.3 23.3 23.3 23.3 23.3
Effective Green, g (s) 61.6 55.4 55.4 61.4 55.3 55.3 23.3 23.3 24.3 23.3
Actuated g/C Ratio 0.62 0.55 0.55 0.61 0.55 0.55 0.23 0.23 0.24 0.23
Clearance Time (s) 3.0 5.9 5.9 3.0 5.9 5.9 6.3 6.3 6.3 6.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 338 1939 841 186 1935 828 237 404 111 416
v/s Ratio Prot 0.02 c0.49 c0.03 0.29 0.19 0.10
v/s Ratio Perm 0.18 0.03 0.32 0.03 0.06 c0.22
v/c Ratio 0.33 0.88 0.05 0.58 0.52 0.05 0.24 0.82 0.90 0.41
Uniform Delay, d1 8.9 19.3 10.2 17.5 14.0 10.3 31.2 36.4 36.7 32.5
Progression Factor 0.53 0.47 0.04 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 1.6 0.0 4.3 1.0 0.1 0.5 12.8 55.3 0.7
Delay (s) 4.8 10.7 0.4 21.7 15.0 10.4 31.7 49.2 92.0 33.2
Level of Service A B A C B B C D F C
Approach Delay (s) 9.9 15.3 46.9 52.9
Approach LOS A B D D

Intersection Summary
HCM 2000 Control Delay 19.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 15.2
Intersection Capacity Utilization 94.4% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 69 1712 17 138 959 49 80 17 148 35 16 28
Future Volume (vph) 69 1712 17 138 959 49 80 17 148 35 16 28
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 50.0 10.0 45.0 0.0 30.0 0.0 15.0 0.0
Storage Lanes 1 1 1 0 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.97 1.00 0.99 0.99 1.00 0.98
Frt 0.850 0.993 0.865 0.904
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1789 3579 1633 1825 3511 0 1825 1637 0 1825 1656 0
Flt Permitted 0.261 0.060 0.726 0.464
Satd. Flow (perm) 491 3579 1577 115 3511 0 1377 1637 0 888 1656 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 70 9 120 30
Link Speed (k/h) 60 60 40 40
Link Distance (m) 309.8 709.3 138.9 195.0
Travel Time (s) 18.6 42.6 12.5 17.6
Confl. Peds. (#/hr) 3 6 6 3 12 4 4 12
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 2% 2% 0% 0% 3% 5% 0% 0% 0% 0% 0% 5%
Adj. Flow (vph) 75 1861 18 150 1042 53 87 18 161 38 17 30
Shared Lane Traffic (%)
Lane Group Flow (vph) 75 1861 18 150 1095 0 87 179 0 38 47 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 1 0 1 1 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 24.0 0.0 15.0 15.0 15.0 15.0
Trailing Detector (m) 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 9.0 1.8 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm pm+pt NA Perm NA Perm NA
Protected Phases 2 1 6 8 4
Permitted Phases 2 2 6 8 4
Detector Phase 2 2 2 1 6 8 8 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 5.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 29.0 29.0 29.0 9.0 29.0 33.0 33.0 33.0 33.0
Total Split (s) 58.0 58.0 58.0 9.0 67.0 33.0 33.0 33.0 33.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 58.0% 58.0% 58.0% 9.0% 67.0% 33.0% 33.0% 33.0% 33.0%
Maximum Green (s) 51.6 51.6 51.6 6.0 60.6 26.6 26.6 26.6 26.6
Yellow Time (s) 4.2 4.2 4.2 3.0 4.2 3.7 3.7 3.7 3.7
All-Red Time (s) 2.2 2.2 2.2 0.0 2.2 2.7 2.7 2.7 2.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.4 6.4 6.4 3.0 6.4 6.4 6.4 6.4 6.4
Lead/Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max None C-Max None None None None
Walk Time (s) 16.0 16.0 16.0 16.0 19.0 19.0 19.0 19.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 7.0 7.0 7.0 7.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 63.3 63.3 63.3 78.7 75.3 11.9 11.9 11.9 11.9
Actuated g/C Ratio 0.63 0.63 0.63 0.79 0.75 0.12 0.12 0.12 0.12
v/c Ratio 0.24 0.82 0.02 0.62 0.41 0.53 0.60 0.36 0.21
Control Delay 17.0 28.6 1.5 22.7 15.5 52.4 23.4 48.7 21.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 17.0 28.6 1.5 22.7 15.5 52.4 23.4 48.7 21.6
LOS B C A C B D C D C
Approach Delay 27.9 16.3 32.9 33.7
Approach LOS C B C C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 73 (73%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.82
Intersection Signal Delay: 24.4 Intersection LOS: C
Intersection Capacity Utilization 92.8% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     265: WALNUT LANE & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 75 1861 18 150 1095 87 179 38 47
v/c Ratio 0.24 0.82 0.02 0.62 0.41 0.53 0.60 0.36 0.21
Control Delay 17.0 28.6 1.5 22.7 15.5 52.4 23.4 48.7 21.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 17.0 28.6 1.5 22.7 15.5 52.4 23.4 48.7 21.6
Queue Length 50th (m) 10.1 205.4 0.0 16.9 73.5 16.2 10.6 6.9 3.0
Queue Length 95th (m) m15.4m#236.5 m0.0 m25.1 m109.6 29.7 29.7 16.1 12.6
Internal Link Dist (m) 285.8 685.3 114.9 171.0
Turn Bay Length (m) 50.0 10.0 45.0 30.0 15.0
Base Capacity (vph) 310 2266 1024 243 2644 366 523 236 462
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.24 0.82 0.02 0.62 0.41 0.24 0.34 0.16 0.10

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 69 1712 17 138 959 49 80 17 148 35 16 28
Future Volume (vph) 69 1712 17 138 959 49 80 17 148 35 16 28
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.4 6.4 6.4 3.0 6.4 6.4 6.4 6.4 6.4
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 0.99 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.99 1.00 0.87 1.00 0.90
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1786 3579 1577 1825 3510 1801 1637 1819 1656
Flt Permitted 0.26 1.00 1.00 0.06 1.00 0.73 1.00 0.46 1.00
Satd. Flow (perm) 490 3579 1577 116 3510 1377 1637 889 1656
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 75 1861 18 150 1042 53 87 18 161 38 17 30
RTOR Reduction (vph) 0 0 7 0 2 0 0 106 0 0 26 0
Lane Group Flow (vph) 75 1861 11 150 1093 0 87 73 0 38 21 0
Confl. Peds. (#/hr) 3 6 6 3 12 4 4 12
Heavy Vehicles (%) 2% 2% 0% 0% 3% 5% 0% 0% 0% 0% 0% 5%
Turn Type Perm NA Perm pm+pt NA Perm NA Perm NA
Protected Phases 2 1 6 8 4
Permitted Phases 2 2 6 8 4
Actuated Green, G (s) 63.4 63.4 63.4 75.3 75.3 11.9 11.9 11.9 11.9
Effective Green, g (s) 63.4 63.4 63.4 75.3 75.3 11.9 11.9 11.9 11.9
Actuated g/C Ratio 0.63 0.63 0.63 0.75 0.75 0.12 0.12 0.12 0.12
Clearance Time (s) 6.4 6.4 6.4 3.0 6.4 6.4 6.4 6.4 6.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 310 2269 999 239 2643 163 194 105 197
v/s Ratio Prot c0.52 c0.06 0.31 0.04 0.01
v/s Ratio Perm 0.15 0.01 0.42 c0.06 0.04
v/c Ratio 0.24 0.82 0.01 0.63 0.41 0.53 0.38 0.36 0.10
Uniform Delay, d1 7.9 14.0 6.7 22.9 4.4 41.4 40.6 40.6 39.3
Progression Factor 1.53 1.75 1.00 0.92 3.15 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.9 1.7 0.0 3.8 0.4 3.3 1.2 2.1 0.2
Delay (s) 13.0 26.1 6.8 24.8 14.3 44.8 41.9 42.7 39.5
Level of Service B C A C B D D D D
Approach Delay (s) 25.5 15.6 42.8 40.9
Approach LOS C B D D

Intersection Summary
HCM 2000 Control Delay 23.7 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 15.8
Intersection Capacity Utilization 92.8% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 198 1415 6 2 857 95 4 5 6 31 2 83
Future Volume (vph) 198 1415 6 2 857 95 4 5 6 31 2 83
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 65.0 25.0 65.0 25.0 18.0 0.0 24.0 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 0.99 1.00
Frt 0.999 0.985 0.912 0.853
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1825 3575 0 1825 3520 0 1825 1738 0 1825 1639 0
Flt Permitted 0.269 0.144 0.697 0.750
Satd. Flow (perm) 515 3575 0 277 3520 0 1339 1738 0 1439 1639 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 1 24 7 90
Link Speed (k/h) 60 60 40 40
Link Distance (m) 605.7 619.8 147.1 668.8
Travel Time (s) 36.3 37.2 13.2 60.2
Confl. Peds. (#/hr) 5 5 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 2% 0% 0% 2% 0% 0% 0% 0% 0% 0% 0%
Adj. Flow (vph) 215 1538 7 2 932 103 4 5 7 34 2 90
Shared Lane Traffic (%)
Lane Group Flow (vph) 215 1545 0 2 1035 0 4 12 0 34 92 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 1 1 0 1 1 1 1
Detector Template 
Leading Detector (m) 24.0 1.5 24.0 0.0 9.0 15.0 9.0 15.0
Trailing Detector (m) 15.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.5 9.0 1.8 9.0 15.0 9.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Detector Phase 2 2 6 6 8 8 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 28.0 28.0 28.0 28.0 28.0 28.0 28.0 28.0
Total Split (s) 72.0 72.0 72.0 72.0 28.0 28.0 28.0 28.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 72.0% 72.0% 72.0% 72.0% 28.0% 28.0% 28.0% 28.0%
Maximum Green (s) 65.4 65.4 65.4 65.4 21.4 21.4 21.4 21.4
Yellow Time (s) 4.3 4.3 4.3 4.3 3.5 3.5 3.5 3.5
All-Red Time (s) 2.3 2.3 2.3 2.3 3.1 3.1 3.1 3.1
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.6 6.6 6.6 6.6 6.6 6.6 6.6 6.6
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 10.0 10.0 10.0 10.0 14.0 14.0 14.0 14.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 82.3 82.3 82.3 82.3 8.8 8.8 8.8 8.8
Actuated g/C Ratio 0.82 0.82 0.82 0.82 0.09 0.09 0.09 0.09
v/c Ratio 0.51 0.53 0.01 0.36 0.03 0.08 0.27 0.41
Control Delay 9.2 4.6 3.0 3.4 41.5 29.9 47.8 15.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 9.2 4.6 3.0 3.4 41.5 29.9 47.8 15.5
LOS A A A A D C D B
Approach Delay 5.1 3.4 32.8 24.2
Approach LOS A A C C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 83 (83%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.53
Intersection Signal Delay: 5.5 Intersection LOS: A
Intersection Capacity Utilization 80.9% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     276: ROSEBANK RD & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 215 1545 2 1035 4 12 34 92
v/c Ratio 0.51 0.53 0.01 0.36 0.03 0.08 0.27 0.41
Control Delay 9.2 4.6 3.0 3.4 41.5 29.9 47.8 15.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 9.2 4.6 3.0 3.4 41.5 29.9 47.8 15.5
Queue Length 50th (m) 11.8 46.0 0.1 24.0 0.7 0.9 6.3 0.4
Queue Length 95th (m) 33.3 67.9 0.6 36.3 3.9 6.1 15.5 14.4
Internal Link Dist (m) 581.7 595.8 123.1 644.8
Turn Bay Length (m) 65.0 65.0 18.0 24.0
Base Capacity (vph) 423 2941 228 2900 286 377 307 421
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.51 0.53 0.01 0.36 0.01 0.03 0.11 0.22

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 198 1415 6 2 857 95 4 5 6 31 2 83
Future Volume (vph) 198 1415 6 2 857 95 4 5 6 31 2 83
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.6 6.6 6.6 6.6 6.6 6.6 6.6 6.6
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.99 1.00 0.91 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1819 3576 1825 3520 1825 1739 1822 1639
Flt Permitted 0.27 1.00 0.14 1.00 0.70 1.00 0.75 1.00
Satd. Flow (perm) 515 3576 277 3520 1340 1739 1438 1639
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 215 1538 7 2 932 103 4 5 7 34 2 90
RTOR Reduction (vph) 0 0 0 0 5 0 0 6 0 0 84 0
Lane Group Flow (vph) 215 1545 0 2 1030 0 4 6 0 34 8 0
Confl. Peds. (#/hr) 5 5 1 1
Heavy Vehicles (%) 0% 2% 0% 0% 2% 0% 0% 0% 0% 0% 0% 0%
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 79.6 79.6 79.6 79.6 7.2 7.2 7.2 7.2
Effective Green, g (s) 79.6 79.6 79.6 79.6 7.2 7.2 7.2 7.2
Actuated g/C Ratio 0.80 0.80 0.80 0.80 0.07 0.07 0.07 0.07
Clearance Time (s) 6.6 6.6 6.6 6.6 6.6 6.6 6.6 6.6
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 409 2846 220 2801 96 125 103 118
v/s Ratio Prot c0.43 0.29 0.00 0.01
v/s Ratio Perm 0.42 0.01 0.00 c0.02
v/c Ratio 0.53 0.54 0.01 0.37 0.04 0.04 0.33 0.07
Uniform Delay, d1 3.6 3.7 2.1 2.9 43.2 43.2 44.1 43.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.8 0.7 0.1 0.4 0.2 0.1 1.9 0.3
Delay (s) 8.3 4.4 2.2 3.3 43.4 43.3 46.0 43.5
Level of Service A A A A D D D D
Approach Delay (s) 4.9 3.3 43.3 44.2
Approach LOS A A D D

Intersection Summary
HCM 2000 Control Delay 6.2 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.52
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 13.2
Intersection Capacity Utilization 80.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 117 1167 32 83 874 137 22 12 102 221 5 83
Future Volume (vph) 117 1167 32 83 874 137 22 12 102 221 5 83
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 65.0 25.0 47.0 0.0 20.0 0.0 15.0 0.0
Storage Lanes 1 1 1 0 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.92 0.99 0.99 0.99 1.00 0.98
Frt 0.850 0.980 0.866 0.858
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1825 3579 1633 1755 3463 0 1573 1597 0 1807 1617 0
Flt Permitted 0.245 0.142 0.695 0.677
Satd. Flow (perm) 468 3579 1503 262 3463 0 1142 1597 0 1283 1617 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 66 28 111 90
Link Speed (k/h) 60 60 40 40
Link Distance (m) 619.8 312.2 97.1 82.7
Travel Time (s) 37.2 18.7 8.7 7.4
Confl. Peds. (#/hr) 11 22 22 11 8 4 4 8
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 2% 0% 4% 3% 0% 16% 0% 3% 1% 0% 0%
Adj. Flow (vph) 127 1268 35 90 950 149 24 13 111 240 5 90
Shared Lane Traffic (%)
Lane Group Flow (vph) 127 1268 35 90 1099 0 24 124 0 240 95 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 1 0 1 1 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 18.0 0.0 9.0 15.0 9.0 15.0
Trailing Detector (m) 15.0 0.0 0.0 9.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 9.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 9.0 1.8 9.0 15.0 9.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm pm+pt NA Perm NA Perm NA
Protected Phases 2 1 6 8 4
Permitted Phases 2 2 6 8 4
Detector Phase 2 2 2 1 6 8 8 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 5.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 28.0 28.0 28.0 8.0 28.0 38.0 38.0 38.0 38.0
Total Split (s) 64.0 64.0 64.0 8.0 72.0 38.0 38.0 38.0 38.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 58.2% 58.2% 58.2% 7.3% 65.5% 34.5% 34.5% 34.5% 34.5%
Maximum Green (s) 57.7 57.7 57.7 5.0 65.7 31.3 31.3 31.3 31.3
Yellow Time (s) 4.2 4.2 4.2 3.0 4.2 3.3 3.3 3.3 3.3
All-Red Time (s) 2.1 2.1 2.1 0.0 2.1 3.4 3.4 3.4 3.4
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.3 6.3 6.3 3.0 6.3 6.7 6.7 6.7 6.7
Lead/Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max None C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 13.0 13.0 13.0 13.0 24.0 24.0 24.0 24.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 64.8 64.8 64.8 75.4 72.1 24.9 24.9 24.9 24.9
Actuated g/C Ratio 0.59 0.59 0.59 0.69 0.66 0.23 0.23 0.23 0.23
v/c Ratio 0.46 0.60 0.04 0.35 0.48 0.09 0.28 0.83 0.22
Control Delay 22.6 17.4 0.9 10.6 10.9 31.6 9.1 62.6 8.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 22.6 17.4 0.9 10.6 10.9 31.6 9.1 62.6 8.4
LOS C B A B B C A E A
Approach Delay 17.5 10.9 12.7 47.2
Approach LOS B B B D

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 27 (25%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.83
Intersection Signal Delay: 17.9 Intersection LOS: B
Intersection Capacity Utilization 82.0% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     277: STEEPLE HILL & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 127 1268 35 90 1099 24 124 240 95
v/c Ratio 0.46 0.60 0.04 0.35 0.48 0.09 0.28 0.83 0.22
Control Delay 22.6 17.4 0.9 10.6 10.9 31.6 9.1 62.6 8.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 22.6 17.4 0.9 10.6 10.9 31.6 9.1 62.6 8.4
Queue Length 50th (m) 15.7 93.0 0.0 5.9 56.8 4.1 2.2 48.7 0.8
Queue Length 95th (m) 37.3 124.5 1.6 13.1 83.0 10.2 15.5 73.0 12.6
Internal Link Dist (m) 595.8 288.2 73.1 58.7
Turn Bay Length (m) 65.0 25.0 47.0 20.0 15.0
Base Capacity (vph) 275 2107 911 259 2278 324 533 365 524
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.46 0.60 0.04 0.35 0.48 0.07 0.23 0.66 0.18

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 117 1167 32 83 874 137 22 12 102 221 5 83
Future Volume (vph) 117 1167 32 83 874 137 22 12 102 221 5 83
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.3 6.3 6.3 3.0 6.3 6.7 6.7 6.7 6.7
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.92 1.00 0.99 1.00 0.99 1.00 0.98
Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.98 1.00 0.87 1.00 0.86
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1814 3579 1503 1755 3462 1562 1596 1801 1616
Flt Permitted 0.24 1.00 1.00 0.14 1.00 0.70 1.00 0.68 1.00
Satd. Flow (perm) 467 3579 1503 262 3462 1143 1596 1284 1616
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 127 1268 35 90 950 149 24 13 111 240 5 90
RTOR Reduction (vph) 0 0 15 0 10 0 0 86 0 0 70 0
Lane Group Flow (vph) 127 1268 20 90 1089 0 24 38 0 240 25 0
Confl. Peds. (#/hr) 11 22 22 11 8 4 4 8
Heavy Vehicles (%) 0% 2% 0% 4% 3% 0% 16% 0% 3% 1% 0% 0%
Turn Type Perm NA Perm pm+pt NA Perm NA Perm NA
Protected Phases 2 1 6 8 4
Permitted Phases 2 2 6 8 4
Actuated Green, G (s) 64.2 64.2 64.2 72.1 72.1 24.9 24.9 24.9 24.9
Effective Green, g (s) 64.2 64.2 64.2 72.1 72.1 24.9 24.9 24.9 24.9
Actuated g/C Ratio 0.58 0.58 0.58 0.66 0.66 0.23 0.23 0.23 0.23
Clearance Time (s) 6.3 6.3 6.3 3.0 6.3 6.7 6.7 6.7 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 272 2088 877 238 2269 258 361 290 365
v/s Ratio Prot c0.35 0.02 c0.31 0.02 0.02
v/s Ratio Perm 0.27 0.01 0.23 0.02 c0.19
v/c Ratio 0.47 0.61 0.02 0.38 0.48 0.09 0.11 0.83 0.07
Uniform Delay, d1 13.1 14.8 9.7 10.2 9.5 33.6 33.7 40.5 33.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.7 1.3 0.0 1.0 0.7 0.2 0.1 17.3 0.1
Delay (s) 18.8 16.1 9.7 11.2 10.3 33.8 33.9 57.8 33.5
Level of Service B B A B B C C E C
Approach Delay (s) 16.2 10.3 33.8 50.9
Approach LOS B B C D

Intersection Summary
HCM 2000 Control Delay 18.5 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 82.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings PM Peak Hour
607: BAINBRIDGE DR & HWY 2 (KINGSTON RD) Pickering Ajax - 2041 Future Background PM

Synchro 11 12-18-2020
IBI Group Page 65

Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Traffic Volume (vph) 27 1618 66 82 1134 7 21 3 41 169 2 99
Future Volume (vph) 27 1618 66 82 1134 7 21 3 41 169 2 99
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.7 3.7 3.7 3.7 3.5 3.5 3.5 3.5 3.7 3.5 3.7
Storage Length (m) 35.0 12.0 30.0 12.0 0.0 0.0 15.0 0.0
Storage Lanes 1 1 1 1 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.95 0.99 0.98
Frt 0.850 0.850 0.859 0.853
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1785 3614 1555 1825 3579 1597 1785 1614 0 1755 1550 0
Flt Permitted 0.187 0.078 0.686 0.726
Satd. Flow (perm) 351 3614 1473 150 3579 1597 1289 1614 0 1331 1550 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 44 44 45 14
Link Speed (k/h) 60 60 40 40
Link Distance (m) 371.9 467.6 180.1 267.5
Travel Time (s) 22.3 28.1 16.2 24.1
Confl. Peds. (#/hr) 12 12 8 12
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 1% 5% 0% 2% 0% 0% 0% 0% 4% 0% 1%
Adj. Flow (vph) 29 1759 72 89 1233 8 23 3 45 184 2 108
Shared Lane Traffic (%)
Lane Group Flow (vph) 29 1759 72 89 1233 8 23 48 0 184 110 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 0.99 0.99 0.99 0.99 1.01 1.01 1.01 1.01 0.99 1.01 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 0 0 1 1 2 1 2
Detector Template Left Right Left Thru Thru
Leading Detector (m) 24.0 0.0 0.0 0.0 0.0 24.0 5.0 15.0 9.0 15.0
Trailing Detector (m) 15.0 0.0 0.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 1.8 1.8 9.0 5.0 15.0 9.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 9.4 9.4
Detector 2 Size(m) 0.6 0.6
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type Perm NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 2 6 4 8
Permitted Phases 2 2 6 6 4 8
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Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Detector Phase 2 2 2 6 6 6 4 4 8 8
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 29.0 29.0 29.0 29.0 29.0 29.0 38.0 38.0 38.0 38.0
Total Split (s) 62.0 62.0 62.0 62.0 62.0 62.0 38.0 38.0 38.0 38.0
Total Split (%) 62.0% 62.0% 62.0% 62.0% 62.0% 62.0% 38.0% 38.0% 38.0% 38.0%
Maximum Green (s) 55.7 55.7 55.7 55.7 55.7 55.7 31.0 31.0 31.0 31.0
Yellow Time (s) 4.2 4.2 4.2 4.2 4.2 4.2 3.3 3.3 3.3 3.3
All-Red Time (s) 2.1 2.1 2.1 2.1 2.1 2.1 3.7 3.7 3.7 3.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.3 6.3 6.3 6.3 6.3 6.3 7.0 7.0 7.0 7.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max C-Max C-Max None None None None
Walk Time (s) 13.0 13.0 13.0 13.0 13.0 13.0 21.0 21.0 21.0 21.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 9.0 9.0 9.0 9.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 67.6 67.6 67.6 67.6 67.6 67.6 19.1 19.1 19.1 19.1
Actuated g/C Ratio 0.68 0.68 0.68 0.68 0.68 0.68 0.19 0.19 0.19 0.19
v/c Ratio 0.12 0.72 0.07 0.88 0.51 0.01 0.09 0.14 0.72 0.36
Control Delay 8.4 10.8 4.1 85.2 13.8 1.0 31.0 10.7 53.3 32.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 8.4 10.8 4.1 85.2 13.8 1.0 31.0 10.7 53.3 32.0
LOS A B A F B A C B D C
Approach Delay 10.5 18.5 17.3 45.4
Approach LOS B B B D

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 83 (83%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 120
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.88
Intersection Signal Delay: 16.5 Intersection LOS: B
Intersection Capacity Utilization 96.7% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     607: BAINBRIDGE DR & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR SEL SET NWL NWT
Lane Group Flow (vph) 29 1759 72 89 1233 8 23 48 184 110
v/c Ratio 0.12 0.72 0.07 0.88 0.51 0.01 0.09 0.14 0.72 0.36
Control Delay 8.4 10.8 4.1 85.2 13.8 1.0 31.0 10.7 53.3 32.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 8.4 10.8 4.1 85.2 13.8 1.0 31.0 10.7 53.3 32.0
Queue Length 50th (m) 1.7 82.1 0.6 12.2 128.5 0.0 3.7 0.5 33.7 16.2
Queue Length 95th (m) m2.0 m94.4 m1.5 m#37.6 m152.9 m0.0 9.4 8.7 51.7 28.8
Internal Link Dist (m) 347.9 443.6 156.1 243.5
Turn Bay Length (m) 35.0 12.0 30.0 12.0 15.0
Base Capacity (vph) 237 2441 1009 101 2417 1093 399 531 412 490
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.12 0.72 0.07 0.88 0.51 0.01 0.06 0.09 0.45 0.22

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Traffic Volume (vph) 27 1618 66 82 1134 7 21 3 41 169 2 99
Future Volume (vph) 27 1618 66 82 1134 7 21 3 41 169 2 99
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.7 3.7 3.7 3.7 3.5 3.5 3.5 3.5 3.7 3.5 3.7
Total Lost time (s) 6.3 6.3 6.3 6.3 6.3 6.3 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.86 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1785 3614 1473 1825 3579 1597 1785 1615 1742 1550
Flt Permitted 0.19 1.00 1.00 0.08 1.00 1.00 0.69 1.00 0.73 1.00
Satd. Flow (perm) 351 3614 1473 150 3579 1597 1289 1615 1331 1550
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 29 1759 72 89 1233 8 23 3 45 184 2 108
RTOR Reduction (vph) 0 0 14 0 0 3 0 36 0 0 11 0
Lane Group Flow (vph) 29 1759 58 89 1233 5 23 12 0 184 99 0
Confl. Peds. (#/hr) 12 12 8 12
Heavy Vehicles (%) 0% 1% 5% 0% 2% 0% 0% 0% 0% 4% 0% 1%
Turn Type Perm NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 2 6 4 8
Permitted Phases 2 2 6 6 4 8
Actuated Green, G (s) 67.6 67.6 67.6 67.6 67.6 67.6 19.1 19.1 19.1 19.1
Effective Green, g (s) 67.6 67.6 67.6 67.6 67.6 67.6 19.1 19.1 19.1 19.1
Actuated g/C Ratio 0.68 0.68 0.68 0.68 0.68 0.68 0.19 0.19 0.19 0.19
Clearance Time (s) 6.3 6.3 6.3 6.3 6.3 6.3 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 237 2443 995 101 2419 1079 246 308 254 296
v/s Ratio Prot 0.49 0.34 0.01 0.06
v/s Ratio Perm 0.08 0.04 c0.59 0.00 0.02 c0.14
v/c Ratio 0.12 0.72 0.06 0.88 0.51 0.01 0.09 0.04 0.72 0.33
Uniform Delay, d1 5.7 10.2 5.5 13.0 8.0 5.3 33.3 33.0 38.0 34.9
Progression Factor 1.04 0.91 1.13 1.64 1.47 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.2 0.0 53.2 0.6 0.0 0.2 0.1 9.8 0.7
Delay (s) 6.0 9.5 6.2 74.5 12.4 5.3 33.5 33.0 47.8 35.6
Level of Service A A A E B A C C D D
Approach Delay (s) 9.3 16.5 33.2 43.2
Approach LOS A B C D

Intersection Summary
HCM 2000 Control Delay 15.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 13.3
Intersection Capacity Utilization 96.7% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SEL SER
Lane Configurations
Traffic Volume (vph) 448 1899 1165 55 75 308
Future Volume (vph) 448 1899 1165 55 75 308
Ideal Flow (vphpl) 2000 2000 1900 1900 1900 1900
Storage Length (m) 110.0 0.0 0.0 15.0
Storage Lanes 1 0 1 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 0.95 1.00 1.00
Ped Bike Factor 0.99
Frt 0.993 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1860 3721 3475 0 1785 1581
Flt Permitted 0.093 0.950
Satd. Flow (perm) 182 3721 3475 0 1773 1581
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 6 335
Link Speed (k/h) 50 50 40
Link Distance (m) 390.9 460.0 131.1
Travel Time (s) 28.1 33.1 11.8
Confl. Peds. (#/hr) 4
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 1% 2% 2% 0% 1%
Adj. Flow (vph) 487 2064 1266 60 82 335
Shared Lane Traffic (%)
Lane Group Flow (vph) 487 2064 1326 0 82 335
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 3.7 3.7 3.5
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.95 0.95 1.01 1.01 1.01 1.01
Turning Speed (k/h) 24 14 24 14
Number of Detectors 1 0 0 1 0
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 9.0 0.0
Trailing Detector (m) 15.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 9.0 1.8
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA NA Prot Perm
Protected Phases 5 2 6 4
Permitted Phases 2 4
Detector Phase 5 2 6 4 4
Switch Phase
Minimum Initial (s) 5.0 8.0 8.0 8.0 8.0
Minimum Split (s) 9.0 23.0 23.0 25.0 25.0
Total Split (s) 27.0 75.0 48.0 25.0 25.0
Total Split (%) 27.0% 75.0% 48.0% 25.0% 25.0%
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Lane Group EBL EBT WBT WBR SEL SER
Maximum Green (s) 24.0 69.3 42.3 19.7 19.7
Yellow Time (s) 3.0 3.7 3.7 3.3 3.3
All-Red Time (s) 0.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 5.7 5.7 5.3 5.3
Lead/Lag Lead Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None None None
Walk Time (s) 10.0 10.0 13.0 13.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 80.9 78.2 49.8 10.8 10.8
Actuated g/C Ratio 0.81 0.78 0.50 0.11 0.11
v/c Ratio 0.85 0.71 0.76 0.42 0.71
Control Delay 42.5 2.5 35.2 47.5 13.7
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 42.5 2.5 35.2 47.5 13.7
LOS D A D D B
Approach Delay 10.1 35.2 20.3
Approach LOS B D C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 50 (50%), Referenced to phase 2:EBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.85
Intersection Signal Delay: 18.8 Intersection LOS: B
Intersection Capacity Utilization 76.7% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     236: HWY 2 (KINGSTON RD) & ELIZABETH ST
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Lane Group EBL EBT WBT SEL SER
Lane Group Flow (vph) 487 2064 1326 82 335
v/c Ratio 0.85 0.71 0.76 0.42 0.71
Control Delay 42.5 2.5 35.2 47.5 13.7
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 42.5 2.5 35.2 47.5 13.7
Queue Length 50th (m) 81.2 22.8 138.4 15.3 0.0
Queue Length 95th (m) m76.2 m39.3 m153.3 27.6 23.9
Internal Link Dist (m) 366.9 436.0 107.1
Turn Bay Length (m) 110.0 15.0
Base Capacity (vph) 593 2908 1734 351 580
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.82 0.71 0.76 0.23 0.58

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT WBT WBR SEL SER
Lane Configurations
Traffic Volume (vph) 448 1899 1165 55 75 308
Future Volume (vph) 448 1899 1165 55 75 308
Ideal Flow (vphpl) 2000 2000 1900 1900 1900 1900
Total Lost time (s) 3.0 5.7 5.7 5.3 5.3
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1860 3721 3476 1785 1581
Flt Permitted 0.09 1.00 1.00 0.95 1.00
Satd. Flow (perm) 183 3721 3476 1785 1581
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 487 2064 1266 60 82 335
RTOR Reduction (vph) 0 0 3 0 0 299
Lane Group Flow (vph) 487 2064 1323 0 82 36
Confl. Peds. (#/hr) 4
Heavy Vehicles (%) 1% 1% 2% 2% 0% 1%
Turn Type pm+pt NA NA Prot Perm
Protected Phases 5 2 6 4
Permitted Phases 2 4
Actuated Green, G (s) 78.2 78.2 49.9 10.8 10.8
Effective Green, g (s) 78.2 78.2 49.9 10.8 10.8
Actuated g/C Ratio 0.78 0.78 0.50 0.11 0.11
Clearance Time (s) 3.0 5.7 5.7 5.3 5.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 567 2909 1734 192 170
v/s Ratio Prot c0.22 0.55 0.38 c0.05
v/s Ratio Perm c0.45 0.02
v/c Ratio 0.86 0.71 0.76 0.43 0.21
Uniform Delay, d1 26.5 5.3 20.3 41.7 40.7
Progression Factor 1.63 0.33 1.52 1.00 1.00
Incremental Delay, d2 4.1 0.4 1.2 1.5 0.6
Delay (s) 47.3 2.2 32.0 43.2 41.3
Level of Service D A C D D
Approach Delay (s) 10.8 32.0 41.7
Approach LOS B C D

Intersection Summary
HCM 2000 Control Delay 20.4 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 76.7% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 458 1321 71 75 833 91 193 484 101 86 185 338
Future Volume (vph) 458 1321 71 75 833 91 193 484 101 86 185 338
Ideal Flow (vphpl) 2005 1900 1900 1900 1900 1900 1900 2005 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 60.0 0.0 60.0 0.0 60.0 0.0 40.0 40.0
Storage Lanes 1 0 1 0 1 0 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 *1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.99 0.98 0.99 0.96
Frt 0.992 0.985 0.974 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1907 3545 0 1738 3687 0 1807 1948 0 1825 1656 1601
Flt Permitted 0.136 0.151 0.497 0.148
Satd. Flow (perm) 273 3545 0 276 3687 0 926 1948 0 284 1656 1530
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 7 12 11 367
Link Speed (k/h) 50 50 50 40
Link Distance (m) 460.0 827.4 114.7 380.1
Travel Time (s) 33.1 59.6 8.3 34.2
Confl. Peds. (#/hr) 14 12 12 14 22 13 13 22
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 2% 0% 5% 2% 3% 1% 1% 0% 0% 16% 2%
Adj. Flow (vph) 498 1436 77 82 905 99 210 526 110 93 201 367
Shared Lane Traffic (%)
Lane Group Flow (vph) 498 1513 0 82 1004 0 210 636 0 93 201 367
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes
Headway Factor 0.92 0.99 0.99 0.99 0.99 0.99 0.99 0.92 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 1 0 1 1 1 1 0
Detector Template 
Leading Detector (m) 23.0 0.0 23.0 0.0 15.0 15.0 9.0 15.0 0.0
Trailing Detector (m) 14.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 14.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 9.0 1.8 15.0 15.0 9.0 15.0 1.8
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4 4
Detector Phase 5 2 1 6 3 8 7 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 5.0 20.0 5.0 8.0 5.0 8.0 8.0
Minimum Split (s) 8.0 26.0 8.0 26.0 8.0 28.0 8.0 28.0 28.0
Total Split (s) 22.0 47.0 8.0 33.0 13.0 37.0 8.0 32.0 32.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 22.0% 47.0% 8.0% 33.0% 13.0% 37.0% 8.0% 32.0% 32.0%
Maximum Green (s) 19.0 41.1 5.0 27.1 10.0 31.2 5.0 26.2 26.2
Yellow Time (s) 3.0 3.7 3.0 3.7 3.0 3.3 3.0 3.3 3.3
All-Red Time (s) 0.0 2.2 0.0 2.2 0.0 2.5 0.0 2.5 2.5
Lost Time Adjust (s) -3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 0.0 5.9 3.0 5.9 3.0 5.8 3.0 5.8 5.8
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max None None None None None
Walk Time (s) 15.0 15.0 15.0 15.0 15.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 55.0 42.7 35.0 27.1 42.0 32.8 34.2 26.4 26.4
Actuated g/C Ratio 0.55 0.43 0.35 0.27 0.42 0.33 0.34 0.26 0.26
v/c Ratio 0.98 1.00 0.49 1.00 0.44 0.98 0.53 0.46 0.54
Control Delay 68.3 47.7 24.5 64.5 22.4 66.6 30.7 35.0 6.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 68.3 47.7 24.5 64.5 22.4 66.6 30.7 35.0 6.6
LOS E D C E C E C D A
Approach Delay 52.8 61.5 55.7 18.6
Approach LOS D E E B

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.00
Intersection Signal Delay: 50.5 Intersection LOS: D
Intersection Capacity Utilization 101.5% ICU Level of Service G
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     286: CHURCH ST & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 498 1513 82 1004 210 636 93 201 367
v/c Ratio 0.98 1.00 0.49 1.00 0.44 0.98 0.53 0.46 0.54
Control Delay 68.3 47.7 24.5 64.5 22.4 66.6 30.7 35.0 6.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 68.3 47.7 24.5 64.5 22.4 66.6 30.7 35.0 6.6
Queue Length 50th (m) 86.2 ~163.1 7.6 96.2 26.1 ~131.7 10.8 32.7 0.0
Queue Length 95th (m) #145.9 #205.5 15.0 #137.9 42.4 #198.4 20.5 53.9 21.4
Internal Link Dist (m) 436.0 803.4 90.7 356.1
Turn Bay Length (m) 60.0 60.0 60.0 40.0 40.0
Base Capacity (vph) 509 1518 169 1007 477 646 174 437 674
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.98 1.00 0.49 1.00 0.44 0.98 0.53 0.46 0.54

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 458 1321 71 75 833 91 193 484 101 86 185 338
Future Volume (vph) 458 1321 71 75 833 91 193 484 101 86 185 338
Ideal Flow (vphpl) 2005 1900 1900 1900 1900 1900 1900 2005 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 0.0 5.9 3.0 5.9 3.0 5.8 3.0 5.8 5.8
Lane Util. Factor 1.00 0.95 1.00 *1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 0.99 1.00 1.00 0.96
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.99 1.00 0.97 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1907 3546 1738 3688 1789 1948 1825 1656 1530
Flt Permitted 0.14 1.00 0.15 1.00 0.50 1.00 0.15 1.00 1.00
Satd. Flow (perm) 272 3546 276 3688 937 1948 285 1656 1530
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 498 1436 77 82 905 99 210 526 110 93 201 367
RTOR Reduction (vph) 0 4 0 0 9 0 0 7 0 0 0 268
Lane Group Flow (vph) 498 1509 0 82 995 0 210 629 0 93 201 99
Confl. Peds. (#/hr) 14 12 12 14 22 13 13 22
Heavy Vehicles (%) 1% 2% 0% 5% 2% 3% 1% 1% 0% 0% 16% 2%
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4 4
Actuated Green, G (s) 48.5 41.5 30.5 26.5 39.8 32.8 31.0 27.0 27.0
Effective Green, g (s) 51.5 41.5 30.5 26.5 39.8 32.8 31.0 27.0 27.0
Actuated g/C Ratio 0.52 0.42 0.30 0.26 0.40 0.33 0.31 0.27 0.27
Clearance Time (s) 3.0 5.9 3.0 5.9 3.0 5.8 3.0 5.8 5.8
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 499 1471 142 977 456 638 149 447 413
v/s Ratio Prot c0.22 c0.43 0.02 0.27 0.05 c0.32 c0.02 0.12
v/s Ratio Perm 0.29 0.15 0.14 0.17 0.06
v/c Ratio 1.00 1.03 0.58 1.02 0.46 0.99 0.62 0.45 0.24
Uniform Delay, d1 28.8 29.2 28.0 36.8 20.8 33.4 27.9 30.3 28.5
Progression Factor 1.58 0.96 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 33.2 26.7 5.6 33.5 0.7 31.6 7.9 0.7 0.3
Delay (s) 78.7 54.7 33.6 70.3 21.5 65.0 35.8 31.0 28.8
Level of Service E D C E C E D C C
Approach Delay (s) 60.7 67.5 54.2 30.5
Approach LOS E E D C

Intersection Summary
HCM 2000 Control Delay 56.8 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.02
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 17.7
Intersection Capacity Utilization 101.5% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 86 1525 41 67 1058 202 23 79 106 89 45 68
Future Volume (vph) 86 1525 41 67 1058 202 23 79 106 89 45 68
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.7 3.5 3.7 3.5 3.7 3.7 3.7 3.7 3.5
Storage Length (m) 50.0 0.0 30.0 0.0 45.0 45.0 20.0 0.0
Storage Lanes 1 0 1 0 1 1 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 0.99 1.00 0.98 0.99 0.99
Frt 0.996 0.976 0.850 0.910
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1750 3444 0 1825 3344 0 1684 1921 1601 1772 1676 0
Flt Permitted 0.174 0.111 0.588 0.701
Satd. Flow (perm) 320 3444 0 213 3344 0 1037 1921 1572 1301 1676 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 6 49 52 54
Link Speed (k/h) 50 60 40 40
Link Distance (m) 827.4 314.8 227.2 663.1
Travel Time (s) 59.6 18.9 20.4 59.7
Confl. Peds. (#/hr) 6 1 1 6 3 3 3 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 2% 3% 10% 0% 4% 1% 6% 0% 2% 3% 5% 2%
Adj. Flow (vph) 93 1658 45 73 1150 220 25 86 115 97 49 74
Shared Lane Traffic (%)
Lane Group Flow (vph) 93 1703 0 73 1370 0 25 86 115 97 123 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 0.99 1.01 0.99 1.01 0.99 0.99 0.99 0.99 1.01
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 1 0 1 1 0 1 1
Detector Template 
Leading Detector (m) 23.0 0.0 23.0 0.0 9.0 15.0 0.0 9.0 15.0
Trailing Detector (m) 14.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 14.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 9.0 1.8 9.0 15.0 1.8 9.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA Perm NA Perm Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 8 4
Detector Phase 2 2 6 6 8 8 8 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 26.4 26.4 26.4 26.4 26.0 26.0 26.0 26.0 26.0
Total Split (s) 94.0 94.0 94.0 94.0 26.0 26.0 26.0 26.0 26.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 78.3% 78.3% 78.3% 78.3% 21.7% 21.7% 21.7% 21.7% 21.7%
Maximum Green (s) 87.7 87.7 87.7 87.7 20.1 20.1 20.1 20.1 20.1
Yellow Time (s) 4.0 4.0 4.0 4.0 3.3 3.3 3.3 3.3 3.3
All-Red Time (s) 2.3 2.3 2.3 2.3 2.6 2.6 2.6 2.6 2.6
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.3 6.3 6.3 6.3 5.9 5.9 5.9 5.9 5.9
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max Min Min Min Min Min
Walk Time (s) 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 93.7 93.7 93.7 93.7 14.1 14.1 14.1 14.1 14.1
Actuated g/C Ratio 0.78 0.78 0.78 0.78 0.12 0.12 0.12 0.12 0.12
v/c Ratio 0.37 0.63 0.44 0.52 0.20 0.38 0.50 0.63 0.50
Control Delay 10.1 7.6 11.8 3.4 49.6 52.3 34.3 68.0 34.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 10.1 7.6 11.8 3.4 49.6 52.3 34.3 68.0 34.4
LOS B A B A D D C E C
Approach Delay 7.7 3.8 42.9 49.2
Approach LOS A A D D

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 68.4 (57%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.63
Intersection Signal Delay: 10.8 Intersection LOS: B
Intersection Capacity Utilization 87.5% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     288: ROTHERGLEN RD & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 93 1703 73 1370 25 86 115 97 123
v/c Ratio 0.37 0.63 0.44 0.52 0.20 0.38 0.50 0.63 0.50
Control Delay 10.1 7.6 11.8 3.4 49.6 52.3 34.3 68.0 34.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 10.1 7.6 11.8 3.4 49.6 52.3 34.3 68.0 34.4
Queue Length 50th (m) 5.7 76.1 1.6 15.3 5.4 19.0 13.8 22.1 15.2
Queue Length 95th (m) 18.2 119.0 m5.1 27.1 13.3 33.0 30.6 38.0 32.4
Internal Link Dist (m) 803.4 290.8 203.2 639.1
Turn Bay Length (m) 50.0 30.0 45.0 45.0 20.0
Base Capacity (vph) 249 2689 166 2620 173 321 306 217 325
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.37 0.63 0.44 0.52 0.14 0.27 0.38 0.45 0.38

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



HCM Signalized Intersection Capacity Analysis PM Peak Hour
288: ROTHERGLEN RD & HWY 2 (KINGSTON RD) Pickering Ajax - 2041 Future Background PM

Synchro 11 12-18-2020
IBI Group Page 12

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 86 1525 41 67 1058 202 23 79 106 89 45 68
Future Volume (vph) 86 1525 41 67 1058 202 23 79 106 89 45 68
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.5 3.5 3.7 3.5 3.7 3.5 3.7 3.7 3.7 3.7 3.5
Total Lost time (s) 6.3 6.3 6.3 6.3 5.9 5.9 5.9 5.9 5.9
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00
Frt 1.00 1.00 1.00 0.98 1.00 1.00 0.85 1.00 0.91
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1746 3444 1825 3344 1676 1921 1572 1762 1675
Flt Permitted 0.17 1.00 0.11 1.00 0.59 1.00 1.00 0.70 1.00
Satd. Flow (perm) 320 3444 214 3344 1038 1921 1572 1301 1675
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 93 1658 45 73 1150 220 25 86 115 97 49 74
RTOR Reduction (vph) 0 1 0 0 11 0 0 0 46 0 48 0
Lane Group Flow (vph) 93 1702 0 73 1359 0 25 86 69 97 75 0
Confl. Peds. (#/hr) 6 1 1 6 3 3 3 3
Heavy Vehicles (%) 2% 3% 10% 0% 4% 1% 6% 0% 2% 3% 5% 2%
Turn Type Perm NA Perm NA Perm NA Perm Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 8 4
Actuated Green, G (s) 93.7 93.7 93.7 93.7 14.1 14.1 14.1 14.1 14.1
Effective Green, g (s) 93.7 93.7 93.7 93.7 14.1 14.1 14.1 14.1 14.1
Actuated g/C Ratio 0.78 0.78 0.78 0.78 0.12 0.12 0.12 0.12 0.12
Clearance Time (s) 6.3 6.3 6.3 6.3 5.9 5.9 5.9 5.9 5.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 249 2689 167 2611 121 225 184 152 196
v/s Ratio Prot c0.49 0.41 0.04 0.04
v/s Ratio Perm 0.29 0.34 0.02 0.04 c0.07
v/c Ratio 0.37 0.63 0.44 0.52 0.21 0.38 0.38 0.64 0.38
Uniform Delay, d1 4.1 5.7 4.4 4.9 47.9 48.9 48.9 50.5 48.9
Progression Factor 1.00 1.00 0.60 0.52 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.2 1.1 7.2 0.7 0.9 1.1 1.3 8.5 1.3
Delay (s) 8.3 6.8 9.9 3.2 48.7 50.0 50.2 59.0 50.2
Level of Service A A A A D D D E D
Approach Delay (s) 6.9 3.5 50.0 54.1
Approach LOS A A D D

Intersection Summary
HCM 2000 Control Delay 11.0 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.2
Intersection Capacity Utilization 87.5% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 363 1376 145 258 670 92 60 589 417 106 551 140
Future Volume (vph) 363 1376 145 258 670 92 60 589 417 106 551 140
Ideal Flow (vphpl) 1900 2005 1900 1900 1900 1900 1900 2005 1900 1900 1900 1900
Storage Length (m) 105.0 55.0 160.0 0.0 107.0 32.0 115.0 103.0
Storage Lanes 1 1 1 0 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99
Frt 0.850 0.982 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1785 3926 1566 1750 3441 0 1750 1944 1581 1733 1756 1581
Flt Permitted 0.128 0.128 0.239 0.105
Satd. Flow (perm) 240 3926 1566 236 3441 0 440 1944 1560 192 1756 1581
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 108 13 177 152
Link Speed (k/h) 48 48 60 80
Link Distance (m) 682.5 280.7 2024.7 2017.9
Travel Time (s) 51.2 21.1 121.5 90.8
Confl. Peds. (#/hr) 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 1% 2% 2% 2% 1% 2% 2% 1% 3% 7% 1%
Adj. Flow (vph) 395 1496 158 280 728 100 65 640 453 115 599 152
Shared Lane Traffic (%)
Lane Group Flow (vph) 395 1496 158 280 828 0 65 640 453 115 599 152
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 0.95 1.01 1.01 1.01 1.01 1.01 0.95 1.01 1.01 1.01 1.01
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 1 0 2 1 1 2 1 1
Detector Template Left Left Right Right
Leading Detector (m) 24.0 0.0 0.0 24.0 0.0 24.0 14.0 24.0 24.0 14.0 24.0
Trailing Detector (m) 15.0 0.0 0.0 15.0 0.0 -1.0 -1.0 15.0 -1.0 -1.0 15.0
Detector 1 Position(m) 15.0 0.0 15.0 15.0 0.0 -1.0 -1.0 15.0 -1.0 -1.0 15.0
Detector 1 Size(m) 9.0 15.0 9.0 9.0 15.0 15.0 15.0 9.0 15.0 15.0 9.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 15.0 15.0
Detector 2 Size(m) 9.0 9.0
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type pm+pt NA Perm pm+pt NA Perm NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 8 7 4
Permitted Phases 2 2 6 8 8 4 4
Detector Phase 5 2 2 1 6 8 8 8 7 4 4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 5.0 20.0 12.0 12.0 12.0 5.0 12.0 12.0
Minimum Split (s) 9.0 29.0 29.0 9.0 29.0 32.0 32.0 32.0 9.0 32.0 32.0
Total Split (s) 23.0 47.0 47.0 11.0 35.0 43.0 43.0 43.0 9.0 52.0 52.0
Total Split (%) 20.9% 42.7% 42.7% 10.0% 31.8% 39.1% 39.1% 39.1% 8.2% 47.3% 47.3%
Maximum Green (s) 20.0 40.2 40.2 8.0 28.2 35.1 35.1 35.1 6.0 44.1 44.1
Yellow Time (s) 3.0 4.9 4.9 3.0 4.9 6.0 6.0 6.0 3.0 6.0 6.0
All-Red Time (s) 0.0 1.9 1.9 0.0 1.9 1.9 1.9 1.9 0.0 1.9 1.9
Lost Time Adjust (s) 0.0 0.0 0.0 -3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.8 6.8 0.0 6.8 7.9 7.9 7.9 3.0 7.9 7.9
Lead/Lag Lead Lag Lag Lead Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max None C-Max None None None None None None
Walk Time (s) 14.0 14.0 14.0 18.0 18.0 18.0 18.0 18.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 55.0 40.2 40.2 46.0 28.2 35.1 35.1 35.1 49.0 44.1 44.1
Actuated g/C Ratio 0.50 0.37 0.37 0.42 0.26 0.32 0.32 0.32 0.45 0.40 0.40
v/c Ratio 0.99 1.04 0.25 1.12 0.93 0.46 1.03 0.73 0.68 0.85 0.21
Control Delay 71.9 70.6 9.7 121.1 57.1 43.0 82.3 27.8 40.3 43.4 4.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 71.9 70.6 9.7 121.1 57.1 43.0 82.3 27.8 40.3 43.4 4.1
LOS E E A F E D F C D D A
Approach Delay 66.2 73.3 58.8 36.1
Approach LOS E E E D

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 108.9 (99%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 130
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.12
Intersection Signal Delay: 61.0 Intersection LOS: E
Intersection Capacity Utilization 111.5% ICU Level of Service H
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     137: RR 23 (LAKE RIDGE RD) & HWY 2 (KINGSTON RD)/HWY 2 (DUNDAS ST)
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 395 1496 158 280 828 65 640 453 115 599 152
v/c Ratio 0.99 1.04 0.25 1.12 0.93 0.46 1.03 0.73 0.68 0.85 0.21
Control Delay 71.9 70.6 9.7 121.1 57.1 43.0 82.3 27.8 40.3 43.4 4.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 71.9 70.6 9.7 121.1 57.1 43.0 82.3 27.8 40.3 43.4 4.1
Queue Length 50th (m) 67.2 ~174.3 7.0 ~52.2 90.3 11.1 ~147.7 53.4 14.3 115.0 0.0
Queue Length 95th (m) #128.2 #214.2 20.8 #103.7 #127.2 26.0 #214.9 92.4 #31.7 #176.4 11.9
Internal Link Dist (m) 658.5 256.7 2000.7 1993.9
Turn Bay Length (m) 105.0 55.0 160.0 107.0 32.0 115.0 103.0
Base Capacity (vph) 400 1434 640 250 891 140 620 618 169 703 724
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.99 1.04 0.25 1.12 0.93 0.46 1.03 0.73 0.68 0.85 0.21

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 363 1376 145 258 670 92 60 589 417 106 551 140
Future Volume (vph) 363 1376 145 258 670 92 60 589 417 106 551 140
Ideal Flow (vphpl) 1900 2005 1900 1900 1900 1900 1900 2005 1900 1900 1900 1900
Total Lost time (s) 3.0 6.8 6.8 0.0 6.8 7.9 7.9 7.9 3.0 7.9 7.9
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1785 3926 1566 1750 3441 1750 1944 1560 1733 1756 1581
Flt Permitted 0.13 1.00 1.00 0.13 1.00 0.24 1.00 1.00 0.10 1.00 1.00
Satd. Flow (perm) 241 3926 1566 236 3441 440 1944 1560 192 1756 1581
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 395 1496 158 280 728 100 65 640 453 115 599 152
RTOR Reduction (vph) 0 0 69 0 10 0 0 0 121 0 0 91
Lane Group Flow (vph) 395 1496 89 280 818 0 65 640 332 115 599 61
Confl. Peds. (#/hr) 1 1
Heavy Vehicles (%) 0% 1% 2% 2% 2% 1% 2% 2% 1% 3% 7% 1%
Turn Type pm+pt NA Perm pm+pt NA Perm NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 8 7 4
Permitted Phases 2 2 6 8 8 4 4
Actuated Green, G (s) 51.2 40.2 40.2 36.2 28.2 35.1 35.1 35.1 44.1 44.1 44.1
Effective Green, g (s) 51.2 40.2 40.2 42.2 28.2 35.1 35.1 35.1 44.1 44.1 44.1
Actuated g/C Ratio 0.47 0.37 0.37 0.38 0.26 0.32 0.32 0.32 0.40 0.40 0.40
Clearance Time (s) 3.0 6.8 6.8 3.0 6.8 7.9 7.9 7.9 3.0 7.9 7.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 392 1434 572 241 882 140 620 497 161 703 633
v/s Ratio Prot c0.18 0.38 c0.12 0.24 c0.33 0.04 c0.34
v/s Ratio Perm 0.29 0.06 c0.33 0.15 0.21 0.25 0.04
v/c Ratio 1.01 1.04 0.16 1.16 0.93 0.46 1.03 0.67 0.71 0.85 0.10
Uniform Delay, d1 32.2 34.9 23.5 28.5 39.9 29.9 37.5 32.4 26.8 30.0 20.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 47.4 35.9 0.6 108.7 17.2 2.4 44.7 3.4 14.0 9.8 0.1
Delay (s) 79.6 70.8 24.1 137.3 57.1 32.4 82.1 35.8 40.8 39.8 20.6
Level of Service E E C F E C F D D D C
Approach Delay (s) 68.9 77.3 61.2 36.5
Approach LOS E E E D

Intersection Summary
HCM 2000 Control Delay 63.6 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.11
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 20.7
Intersection Capacity Utilization 111.5% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 312 1189 245 277 687 120 242 1001 378 166 698 240
Future Volume (vph) 312 1189 245 277 687 120 242 1001 378 166 698 240
Ideal Flow (vphpl) 1900 2005 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 165.0 140.0 135.0 155.0 105.0 75.0 60.0 60.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Ped Bike Factor 0.99 0.95 0.93 0.99 0.94 0.99 0.96
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1807 3975 1617 1825 3579 1601 1807 3614 1633 1825 3579 1617
Flt Permitted 0.168 0.128 0.207 0.125
Satd. Flow (perm) 316 3975 1542 246 3579 1494 391 3614 1534 238 3579 1556
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 160 139 187 261
Link Speed (k/h) 60 60 50 50
Link Distance (m) 202.3 200.2 295.0 343.7
Travel Time (s) 12.1 12.0 21.2 24.7
Confl. Peds. (#/hr) 43 27 27 43 28 53 53 28
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 2% 1% 0% 2% 2% 1% 1% 0% 0% 2% 1%
Adj. Flow (vph) 339 1292 266 301 747 130 263 1088 411 180 759 261
Shared Lane Traffic (%)
Lane Group Flow (vph) 339 1292 266 301 747 130 263 1088 411 180 759 261
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes
Headway Factor 0.99 0.92 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Minimum Split (s) 8.0 29.1 29.1 8.0 29.1 29.1 8.0 38.7 38.7 8.0 38.7 38.7
Total Split (s) 17.0 41.3 41.3 10.0 34.3 34.3 10.0 40.7 40.7 8.0 38.7 38.7
Total Split (%) 17.0% 41.3% 41.3% 10.0% 34.3% 34.3% 10.0% 40.7% 40.7% 8.0% 38.7% 38.7%
Maximum Green (s) 14.0 35.2 35.2 7.0 28.2 28.2 7.0 34.0 34.0 5.0 32.0 32.0
Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.2 4.2
All-Red Time (s) 0.0 1.9 1.9 0.0 1.9 1.9 0.0 2.5 2.5 0.0 2.5 2.5
Lost Time Adjust (s) 0.0 0.0 0.0 -3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.1 6.1 0.0 6.1 6.1 3.0 6.7 6.7 3.0 6.7 6.7
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 16.0 16.0 16.0 16.0 25.0 25.0 25.0 25.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 48.3 35.2 35.2 44.3 28.2 28.2 44.7 34.0 34.0 40.7 32.0 32.0
Actuated g/C Ratio 0.48 0.35 0.35 0.44 0.28 0.28 0.45 0.34 0.34 0.41 0.32 0.32
v/c Ratio 0.94 0.92 0.41 1.13 0.74 0.25 0.96 0.89 0.64 1.02 0.66 0.39
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Control Delay 57.5 35.0 7.6 131.6 24.9 4.8 69.6 41.4 19.8 98.8 32.7 5.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 57.5 35.0 7.6 131.6 24.9 4.8 69.6 41.4 19.8 98.8 32.7 5.0
LOS E D A F C A E D B F C A
Approach Delay 35.2 49.9 40.6 36.6
Approach LOS D D D D

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 95
Control Type: Pretimed
Maximum v/c Ratio: 1.13
Intersection Signal Delay: 39.9 Intersection LOS: D
Intersection Capacity Utilization 103.9% ICU Level of Service G
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     205: HARWOOD AV & HIGHWAY 2
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 339 1292 266 301 747 130 263 1088 411 180 759 261
v/c Ratio 0.94 0.92 0.41 1.13 0.74 0.25 0.96 0.89 0.64 1.02 0.66 0.39
Control Delay 57.5 35.0 7.6 131.6 24.9 4.8 69.6 41.4 19.8 98.8 32.7 5.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 57.5 35.0 7.6 131.6 24.9 4.8 69.6 41.4 19.8 98.8 32.7 5.0
Queue Length 50th (m) 38.0 115.1 3.9 ~52.8 24.3 0.1 31.4 103.8 35.6 ~21.2 66.4 0.0
Queue Length 95th (m) #96.3 #155.7 m20.5 #105.2 54.1 6.1 #74.8 #140.5 68.1 #61.2 86.3 16.6
Internal Link Dist (m) 178.3 176.2 271.0 319.7
Turn Bay Length (m) 165.0 140.0 135.0 155.0 105.0 75.0 60.0 60.0
Base Capacity (vph) 361 1399 646 266 1009 521 273 1228 644 176 1145 675
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.94 0.92 0.41 1.13 0.74 0.25 0.96 0.89 0.64 1.02 0.66 0.39

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 312 1189 245 277 687 120 242 1001 378 166 698 240
Future Volume (vph) 312 1189 245 277 687 120 242 1001 378 166 698 240
Ideal Flow (vphpl) 1900 2005 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 6.1 6.1 0.0 6.1 6.1 3.0 6.7 6.7 3.0 6.7 6.7
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 0.95 1.00 1.00 0.93 1.00 1.00 0.94 1.00 1.00 0.96
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1804 3975 1542 1825 3579 1494 1805 3614 1534 1824 3579 1556
Flt Permitted 0.17 1.00 1.00 0.13 1.00 1.00 0.21 1.00 1.00 0.12 1.00 1.00
Satd. Flow (perm) 319 3975 1542 246 3579 1494 392 3614 1534 240 3579 1556
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 339 1292 266 301 747 130 263 1088 411 180 759 261
RTOR Reduction (vph) 0 0 104 0 0 93 0 0 123 0 0 177
Lane Group Flow (vph) 339 1292 162 301 747 37 263 1088 288 180 759 84
Confl. Peds. (#/hr) 43 27 27 43 28 53 53 28
Heavy Vehicles (%) 1% 2% 1% 0% 2% 2% 1% 1% 0% 0% 2% 1%
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Actuated Green, G (s) 45.2 35.2 35.2 35.2 28.2 28.2 41.0 34.0 34.0 37.0 32.0 32.0
Effective Green, g (s) 45.2 35.2 35.2 41.2 28.2 28.2 41.0 34.0 34.0 37.0 32.0 32.0
Actuated g/C Ratio 0.45 0.35 0.35 0.41 0.28 0.28 0.41 0.34 0.34 0.37 0.32 0.32
Clearance Time (s) 3.0 6.1 6.1 3.0 6.1 6.1 3.0 6.7 6.7 3.0 6.7 6.7
Lane Grp Cap (vph) 352 1399 542 259 1009 421 259 1228 521 168 1145 497
v/s Ratio Prot c0.13 0.33 c0.12 0.21 c0.07 0.30 0.05 0.21
v/s Ratio Perm 0.30 0.11 c0.36 0.02 c0.34 0.19 0.34 0.05
v/c Ratio 0.96 0.92 0.30 1.16 0.74 0.09 1.02 0.89 0.55 1.07 0.66 0.17
Uniform Delay, d1 22.5 31.1 23.5 24.9 32.6 26.4 26.7 31.2 26.8 29.0 29.3 24.4
Progression Factor 1.44 0.81 0.63 1.89 0.62 0.85 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 32.9 9.1 1.0 104.9 4.5 0.4 59.9 9.6 4.2 89.7 3.0 0.7
Delay (s) 65.4 34.2 15.8 151.9 24.6 23.0 86.7 40.8 31.0 118.7 32.4 25.2
Level of Service E C B F C C F D C F C C
Approach Delay (s) 37.2 57.0 45.3 43.8
Approach LOS D E D D

Intersection Summary
HCM 2000 Control Delay 44.7 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.14
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.8
Intersection Capacity Utilization 103.9% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 153 1441 177 105 824 115 126 37 90 191 35 186
Future Volume (vph) 153 1441 177 105 824 115 126 37 90 191 35 186
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 136.0 30.0 70.0 30.0 30.0 0.0 100.0 0.0
Storage Lanes 1 1 1 1 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.98 0.98 1.00 0.99 0.99 0.99
Frt 0.850 0.850 0.893 0.874
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1825 3579 1633 1825 3544 1601 1825 1692 0 1825 1659 0
Flt Permitted 0.249 0.123 0.465 0.669
Satd. Flow (perm) 478 3579 1593 236 3544 1562 892 1692 0 1277 1659 0
Right Turn on Red No No Yes Yes
Satd. Flow (RTOR) 21 181
Link Speed (k/h) 60 60 50 50
Link Distance (m) 88.9 77.5 172.1 141.6
Travel Time (s) 5.3 4.7 12.4 10.2
Confl. Peds. (#/hr) 2 2 2 2 2 8 8 2
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 2% 0% 0% 3% 2% 0% 0% 0% 0% 0% 0%
Adj. Flow (vph) 166 1566 192 114 896 125 137 40 98 208 38 202
Shared Lane Traffic (%)
Lane Group Flow (vph) 166 1566 192 114 896 125 137 138 0 208 240 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 1 0 0 1 1 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 24.0 0.0 0.0 15.0 15.0 15.0 15.0
Trailing Detector (m) 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 9.0 1.8 1.8 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 5 2 6 8 4
Permitted Phases 2 2 6 6 8 4
Detector Phase 5 2 2 6 6 6 8 8 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 8.0 29.6 29.6 29.6 29.6 29.6 39.0 39.0 39.0 39.0
Total Split (s) 8.0 61.0 61.0 53.0 53.0 53.0 39.0 39.0 39.0 39.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 8.0% 61.0% 61.0% 53.0% 53.0% 53.0% 39.0% 39.0% 39.0% 39.0%
Maximum Green (s) 5.0 54.4 54.4 46.4 46.4 46.4 32.1 32.1 32.1 32.1
Yellow Time (s) 3.0 4.4 4.4 4.4 4.4 4.4 3.6 3.6 3.6 3.6
All-Red Time (s) 0.0 2.2 2.2 2.2 2.2 2.2 3.3 3.3 3.3 3.3
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.6 6.6 6.6 6.6 6.6 6.9 6.9 6.9 6.9
Lead/Lag Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max C-Max C-Max C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 16.0 16.0 16.0 16.0 16.0 25.0 25.0 25.0 25.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 68.4 64.8 64.8 54.8 54.8 54.8 21.7 21.7 21.7 21.7
Actuated g/C Ratio 0.68 0.65 0.65 0.55 0.55 0.55 0.22 0.22 0.22 0.22
v/c Ratio 0.39 0.68 0.19 0.88 0.46 0.15 0.71 0.36 0.75 0.48
Control Delay 8.9 14.7 8.5 86.1 29.3 24.1 54.9 28.9 52.6 11.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 8.9 14.7 8.5 86.1 29.3 24.1 54.9 28.9 52.6 11.9
LOS A B A F C C D C D B
Approach Delay 13.6 34.4 41.9 30.8
Approach LOS B C D C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 64 (64%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 120
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.88
Intersection Signal Delay: 23.9 Intersection LOS: C
Intersection Capacity Utilization 102.0% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     207: PLAZA ENTRANCE/COSTCO ENTRANCE & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 166 1566 192 114 896 125 137 138 208 240
v/c Ratio 0.39 0.68 0.19 0.88 0.46 0.15 0.71 0.36 0.75 0.48
Control Delay 8.9 14.7 8.5 86.1 29.3 24.1 54.9 28.9 52.6 11.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 8.9 14.7 8.5 86.1 29.3 24.1 54.9 28.9 52.6 11.9
Queue Length 50th (m) 10.3 114.8 13.3 23.3 86.5 18.8 24.7 19.2 38.0 9.3
Queue Length 95th (m) m27.7 147.2 m39.1 m#48.8 m107.3 m33.0 41.0 31.9 56.0 26.6
Internal Link Dist (m) 64.9 53.5 148.1 117.6
Turn Bay Length (m) 136.0 30.0 70.0 30.0 30.0 100.0
Base Capacity (vph) 421 2319 1032 129 1940 855 286 557 409 655
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.39 0.68 0.19 0.88 0.46 0.15 0.48 0.25 0.51 0.37

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 153 1441 177 105 824 115 126 37 90 191 35 186
Future Volume (vph) 153 1441 177 105 824 115 126 37 90 191 35 186
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 6.6 6.6 6.6 6.6 6.6 6.9 6.9 6.9 6.9
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.98 1.00 0.99 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.89 1.00 0.87
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1825 3579 1593 1824 3544 1562 1823 1693 1814 1659
Flt Permitted 0.25 1.00 1.00 0.12 1.00 1.00 0.46 1.00 0.67 1.00
Satd. Flow (perm) 479 3579 1593 237 3544 1562 892 1693 1277 1659
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 166 1566 192 114 896 125 137 40 98 208 38 202
RTOR Reduction (vph) 0 0 0 0 0 0 0 16 0 0 142 0
Lane Group Flow (vph) 166 1566 192 114 896 125 137 122 0 208 98 0
Confl. Peds. (#/hr) 2 2 2 2 2 8 8 2
Heavy Vehicles (%) 0% 2% 0% 0% 3% 2% 0% 0% 0% 0% 0% 0%
Turn Type pm+pt NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 5 2 6 8 4
Permitted Phases 2 2 6 6 8 4
Actuated Green, G (s) 64.8 64.8 64.8 54.8 54.8 54.8 21.7 21.7 21.7 21.7
Effective Green, g (s) 64.8 64.8 64.8 54.8 54.8 54.8 21.7 21.7 21.7 21.7
Actuated g/C Ratio 0.65 0.65 0.65 0.55 0.55 0.55 0.22 0.22 0.22 0.22
Clearance Time (s) 3.0 6.6 6.6 6.6 6.6 6.6 6.9 6.9 6.9 6.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 404 2319 1032 129 1942 855 193 367 277 360
v/s Ratio Prot 0.03 c0.44 0.25 0.07 0.06
v/s Ratio Perm 0.24 0.12 c0.48 0.08 0.15 c0.16
v/c Ratio 0.41 0.68 0.19 0.88 0.46 0.15 0.71 0.33 0.75 0.27
Uniform Delay, d1 7.9 11.0 7.0 19.8 13.7 11.1 36.2 33.0 36.6 32.6
Progression Factor 1.01 1.08 0.96 1.79 1.90 1.81 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 1.2 0.3 43.6 0.6 0.3 11.3 0.5 10.9 0.4
Delay (s) 8.5 13.1 7.1 78.9 26.5 20.3 47.6 33.6 47.5 33.0
Level of Service A B A E C C D C D C
Approach Delay (s) 12.1 31.1 40.5 39.7
Approach LOS B C D D

Intersection Summary
HCM 2000 Control Delay 23.1 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.5
Intersection Capacity Utilization 102.0% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 228 1768 77 26 670 57 78 14 23 160 9 257
Future Volume (vph) 228 1768 77 26 670 57 78 14 23 160 9 257
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 70.0 55.0 70.0 55.0 15.0 0.0 45.0 0.0
Storage Lanes 1 1 1 1 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor *1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.96 0.96 0.99 0.98 0.97 0.98
Frt 0.850 0.850 0.906 0.855
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1807 3614 1633 1825 3579 1633 1825 1698 0 1825 1594 0
Flt Permitted 0.345 0.069 0.290 0.731
Satd. Flow (perm) 653 3614 1568 133 3579 1571 554 1698 0 1368 1594 0
Right Turn on Red No No Yes Yes
Satd. Flow (RTOR) 11 238
Link Speed (k/h) 60 70 48 48
Link Distance (m) 96.0 102.3 170.5 140.1
Travel Time (s) 5.8 5.3 12.8 10.5
Confl. Peds. (#/hr) 9 10 10 9 9 11 11 9
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 1% 0% 0% 2% 0% 0% 0% 0% 0% 0% 1%
Adj. Flow (vph) 248 1922 84 28 728 62 85 15 25 174 10 279
Shared Lane Traffic (%)
Lane Group Flow (vph) 248 1922 84 28 728 62 85 40 0 174 289 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 2 1 0 0 1 1 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 15.2 23.0 0.0 0.0 9.0 9.0 9.0 15.0
Trailing Detector (m) 15.0 0.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 9.0 1.8 1.8 9.0 9.0 9.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 13.4
Detector 2 Size(m) 1.8
Detector 2 Type Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0
Turn Type pm+pt NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 5 2 6 8 4
Permitted Phases 2 2 6 6 8 4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector Phase 5 2 2 6 6 6 8 8 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 8.0 31.6 31.6 31.6 31.6 31.6 27.0 27.0 35.5 35.5
Total Split (s) 8.0 64.5 64.5 56.5 56.5 56.5 35.5 35.5 35.5 35.5
Total Split (%) 8.0% 64.5% 64.5% 56.5% 56.5% 56.5% 35.5% 35.5% 35.5% 35.5%
Maximum Green (s) 5.0 57.9 57.9 49.9 49.9 49.9 29.0 29.0 29.0 29.0
Yellow Time (s) 3.0 4.3 4.3 4.3 4.3 4.3 3.3 3.3 3.3 3.3
All-Red Time (s) 0.0 2.3 2.3 2.3 2.3 2.3 3.2 3.2 3.2 3.2
Lost Time Adjust (s) -3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 0.0 6.6 6.6 6.6 6.6 6.6 6.5 6.5 6.5 6.5
Lead/Lag Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max C-Max C-Max C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 18.0 18.0 18.0 18.0 18.0 5.0 5.0 22.0 22.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 75.3 68.7 68.7 57.8 57.8 57.8 18.2 18.2 18.2 18.2
Actuated g/C Ratio 0.75 0.69 0.69 0.58 0.58 0.58 0.18 0.18 0.18 0.18
v/c Ratio 0.40 0.77 0.08 0.36 0.35 0.07 0.85 0.13 0.70 0.60
Control Delay 3.5 7.1 4.3 32.5 12.8 11.6 94.7 25.4 52.6 13.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 3.5 7.1 4.3 32.5 12.8 11.6 94.7 25.4 52.6 13.0
LOS A A A C B B F C D B
Approach Delay 6.6 13.4 72.5 27.9
Approach LOS A B E C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.85
Intersection Signal Delay: 13.0 Intersection LOS: B
Intersection Capacity Utilization 113.1% ICU Level of Service H
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     209: PLAZA ENTRANCE/FIRST PROFESSIONAL & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 248 1922 84 28 728 62 85 40 174 289
v/c Ratio 0.40 0.77 0.08 0.36 0.35 0.07 0.85 0.13 0.70 0.60
Control Delay 3.5 7.1 4.3 32.5 12.8 11.6 94.7 25.4 52.6 13.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 3.5 7.1 4.3 32.5 12.8 11.6 94.7 25.4 52.6 13.0
Queue Length 50th (m) 8.6 71.0 3.3 2.7 37.1 5.0 16.1 4.7 32.0 8.5
Queue Length 95th (m) m12.6 m77.5 m4.4 #15.8 58.5 12.8 #34.9 12.2 49.2 29.4
Internal Link Dist (m) 72.0 78.3 146.5 116.1
Turn Bay Length (m) 70.0 55.0 70.0 55.0 15.0 45.0
Base Capacity (vph) 617 2484 1077 77 2069 908 160 500 396 631
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.40 0.77 0.08 0.36 0.35 0.07 0.53 0.08 0.44 0.46

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 228 1768 77 26 670 57 78 14 23 160 9 257
Future Volume (vph) 228 1768 77 26 670 57 78 14 23 160 9 257
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 0.0 6.6 6.6 6.6 6.6 6.6 6.5 6.5 6.5 6.5
Lane Util. Factor *1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.96 1.00 1.00 0.96 1.00 0.98 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.97 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.91 1.00 0.86
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1804 3614 1568 1824 3579 1571 1815 1699 1778 1594
Flt Permitted 0.35 1.00 1.00 0.07 1.00 1.00 0.29 1.00 0.73 1.00
Satd. Flow (perm) 656 3614 1568 133 3579 1571 554 1699 1368 1594
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 248 1922 84 28 728 62 85 15 25 174 10 279
RTOR Reduction (vph) 0 0 0 0 0 0 0 9 0 0 195 0
Lane Group Flow (vph) 248 1922 84 28 728 62 85 31 0 174 94 0
Confl. Peds. (#/hr) 9 10 10 9 9 11 11 9
Heavy Vehicles (%) 1% 1% 0% 0% 2% 0% 0% 0% 0% 0% 0% 1%
Turn Type pm+pt NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 5 2 6 8 4
Permitted Phases 2 2 6 6 8 4
Actuated Green, G (s) 68.7 68.7 68.7 57.8 57.8 57.8 18.2 18.2 18.2 18.2
Effective Green, g (s) 71.7 68.7 68.7 57.8 57.8 57.8 18.2 18.2 18.2 18.2
Actuated g/C Ratio 0.72 0.69 0.69 0.58 0.58 0.58 0.18 0.18 0.18 0.18
Clearance Time (s) 3.0 6.6 6.6 6.6 6.6 6.6 6.5 6.5 6.5 6.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 595 2482 1077 76 2068 908 100 309 248 290
v/s Ratio Prot 0.05 c0.53 0.20 0.02 0.06
v/s Ratio Perm 0.25 0.05 0.21 0.04 c0.15 0.13
v/c Ratio 0.42 0.77 0.08 0.37 0.35 0.07 0.85 0.10 0.70 0.33
Uniform Delay, d1 4.8 10.5 5.2 11.3 11.2 9.3 39.6 34.1 38.4 35.6
Progression Factor 0.77 0.55 0.67 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 0.2 0.0 13.2 0.5 0.1 45.4 0.1 8.7 0.7
Delay (s) 3.7 6.0 3.5 24.5 11.7 9.4 85.0 34.2 47.0 36.2
Level of Service A A A C B A F C D D
Approach Delay (s) 5.6 11.9 68.7 40.3
Approach LOS A B E D

Intersection Summary
HCM 2000 Control Delay 13.6 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 13.1
Intersection Capacity Utilization 113.1% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 383 1230 188 235 737 170 164 1194 346 145 752 113
Future Volume (vph) 383 1230 188 235 737 170 164 1194 346 145 752 113
Ideal Flow (vphpl) 1900 1900 1900 2050 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 150.0 85.0 103.0 89.0 150.0 131.0 95.0 83.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.91 1.00 1.00 0.91 1.00
Ped Bike Factor 0.99 0.96 1.00 0.96 1.00 0.94 1.00 0.97
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1825 3614 1601 1950 3579 1617 1772 5193 1617 1807 5142 1617
Flt Permitted 0.199 0.093 0.196 0.120
Satd. Flow (perm) 379 3614 1544 190 3579 1546 364 5193 1527 227 5142 1572
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 172 164 212 123
Link Speed (k/h) 60 60 60 60
Link Distance (m) 314.8 255.3 409.2 152.3
Travel Time (s) 18.9 15.3 24.6 9.1
Confl. Peds. (#/hr) 30 22 22 30 14 38 38 14
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 1% 2% 1% 2% 1% 3% 1% 1% 1% 2% 1%
Adj. Flow (vph) 416 1337 204 255 801 185 178 1298 376 158 817 123
Shared Lane Traffic (%)
Lane Group Flow (vph) 416 1337 204 255 801 185 178 1298 376 158 817 123
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.89 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Minimum Split (s) 8.0 41.0 41.0 8.0 41.0 41.0 8.0 38.0 38.0 8.0 38.0 38.0
Total Split (s) 23.0 56.0 56.0 14.0 47.0 47.0 12.0 41.0 41.0 9.0 38.0 38.0
Total Split (%) 19.2% 46.7% 46.7% 11.7% 39.2% 39.2% 10.0% 34.2% 34.2% 7.5% 31.7% 31.7%
Maximum Green (s) 20.0 49.1 49.1 11.0 40.1 40.1 9.0 34.3 34.3 6.0 31.3 31.3
Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.2 4.2
All-Red Time (s) 0.0 2.7 2.7 0.0 2.7 2.7 0.0 2.5 2.5 0.0 2.5 2.5
Lost Time Adjust (s) -2.0 0.0 0.0 -3.0 0.0 0.0 0.0 0.0 0.0 -2.0 0.0 0.0
Total Lost Time (s) 1.0 6.9 6.9 0.0 6.9 6.9 3.0 6.7 6.7 1.0 6.7 6.7
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 26.0 26.0 26.0 26.0 24.0 24.0 24.0 24.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 69.0 49.1 49.1 61.0 40.1 40.1 47.0 34.3 34.3 45.0 31.3 31.3
Actuated g/C Ratio 0.58 0.41 0.41 0.51 0.33 0.33 0.39 0.29 0.29 0.38 0.26 0.26
v/c Ratio 0.86 0.90 0.28 0.85 0.67 0.30 0.72 0.87 0.64 0.83 0.61 0.25
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Control Delay 45.2 38.1 6.2 69.6 22.9 2.8 43.0 48.6 21.3 59.2 41.3 7.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 45.2 38.1 6.2 69.6 22.9 2.8 43.0 48.6 21.3 59.2 41.3 7.3
LOS D D A E C A D D C E D A
Approach Delay 36.3 29.5 42.5 40.0
Approach LOS D C D D

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 74.4 (62%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 95
Control Type: Pretimed
Maximum v/c Ratio: 0.90
Intersection Signal Delay: 37.5 Intersection LOS: D
Intersection Capacity Utilization 101.6% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     280: RR 31 (WESTNEY RD) & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 416 1337 204 255 801 185 178 1298 376 158 817 123
v/c Ratio 0.86 0.90 0.28 0.85 0.67 0.30 0.72 0.87 0.64 0.83 0.61 0.25
Control Delay 45.2 38.1 6.2 69.6 22.9 2.8 43.0 48.6 21.3 59.2 41.3 7.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 45.2 38.1 6.2 69.6 22.9 2.8 43.0 48.6 21.3 59.2 41.3 7.3
Queue Length 50th (m) 66.1 123.0 1.8 36.6 87.1 6.8 28.0 106.6 33.1 23.8 62.1 0.0
Queue Length 95th (m) #110.8 #171.5 19.4 #86.4 71.2 1.7 #50.1 125.3 66.9 #55.6 76.2 14.3
Internal Link Dist (m) 290.8 231.3 385.2 128.3
Turn Bay Length (m) 150.0 85.0 103.0 89.0 150.0 131.0 95.0 83.0
Base Capacity (vph) 483 1478 733 301 1195 625 248 1484 587 190 1341 500
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.86 0.90 0.28 0.85 0.67 0.30 0.72 0.87 0.64 0.83 0.61 0.25

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 383 1230 188 235 737 170 164 1194 346 145 752 113
Future Volume (vph) 383 1230 188 235 737 170 164 1194 346 145 752 113
Ideal Flow (vphpl) 1900 1900 1900 2050 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 1.0 6.9 6.9 0.0 6.9 6.9 3.0 6.7 6.7 1.0 6.7 6.7
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.91 1.00 1.00 0.91 1.00
Frpb, ped/bikes 1.00 1.00 0.96 1.00 1.00 0.96 1.00 1.00 0.94 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1823 3614 1544 1949 3579 1546 1771 5193 1527 1806 5142 1572
Flt Permitted 0.20 1.00 1.00 0.09 1.00 1.00 0.20 1.00 1.00 0.12 1.00 1.00
Satd. Flow (perm) 382 3614 1544 190 3579 1546 366 5193 1527 228 5142 1572
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 416 1337 204 255 801 185 178 1298 376 158 817 123
RTOR Reduction (vph) 0 0 102 0 0 109 0 0 151 0 0 91
Lane Group Flow (vph) 416 1337 102 255 801 76 178 1298 225 158 817 32
Confl. Peds. (#/hr) 30 22 22 30 14 38 38 14
Heavy Vehicles (%) 0% 1% 2% 1% 2% 1% 3% 1% 1% 1% 2% 1%
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Actuated Green, G (s) 63.1 49.1 49.1 51.1 40.1 40.1 43.3 34.3 34.3 37.3 31.3 31.3
Effective Green, g (s) 65.1 49.1 49.1 57.1 40.1 40.1 43.3 34.3 34.3 41.3 31.3 31.3
Actuated g/C Ratio 0.54 0.41 0.41 0.48 0.33 0.33 0.36 0.29 0.29 0.34 0.26 0.26
Clearance Time (s) 3.0 6.9 6.9 3.0 6.9 6.9 3.0 6.7 6.7 3.0 6.7 6.7
Lane Grp Cap (vph) 471 1478 631 295 1195 516 237 1484 436 183 1341 410
v/s Ratio Prot c0.16 c0.37 0.10 0.22 c0.06 c0.25 c0.06 0.16
v/s Ratio Perm 0.32 0.07 0.31 0.05 0.21 0.15 0.24 0.02
v/c Ratio 0.88 0.90 0.16 0.86 0.67 0.15 0.75 0.87 0.52 0.86 0.61 0.08
Uniform Delay, d1 22.1 33.3 22.4 31.6 34.3 28.0 28.4 40.8 35.9 30.8 39.0 33.5
Progression Factor 1.57 0.89 1.03 1.69 0.59 0.28 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 17.7 8.0 0.5 24.3 2.6 0.5 19.5 7.5 4.3 38.3 2.1 0.4
Delay (s) 52.3 37.6 23.6 77.5 22.7 8.4 47.9 48.3 40.2 69.1 41.0 33.8
Level of Service D D C E C A D D D E D C
Approach Delay (s) 39.3 31.8 46.6 44.3
Approach LOS D C D D

Intersection Summary
HCM 2000 Control Delay 40.9 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.6
Intersection Capacity Utilization 101.6% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 114 1623 1055 83 282 177
Future Volume (vph) 114 1623 1055 83 282 177
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 55.0 158.0 25.0 0.0
Storage Lanes 1 1 1 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Ped Bike Factor 0.93 1.00 0.99
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1825 3579 3579 1633 1825 1633
Flt Permitted 0.177 0.950
Satd. Flow (perm) 340 3579 3579 1517 1823 1612
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 90 183
Link Speed (k/h) 60 60 50
Link Distance (m) 255.3 279.4 117.5
Travel Time (s) 15.3 16.8 8.5
Confl. Peds. (#/hr) 19 19 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 2% 2% 0% 0% 0%
Adj. Flow (vph) 124 1764 1147 90 307 192
Shared Lane Traffic (%)
Lane Group Flow (vph) 124 1764 1147 90 307 192
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14
Number of Detectors 1 0 0 0 1 1
Detector Template 
Leading Detector (m) 14.0 0.0 0.0 0.0 15.0 15.0
Trailing Detector (m) 5.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 5.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 1.8 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA NA Perm Perm Perm
Protected Phases 5 2 6
Permitted Phases 2 6 4 4
Detector Phase 5 2 6 6 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 20.0 8.0 8.0
Minimum Split (s) 8.0 28.5 28.5 28.5 38.3 38.3
Total Split (s) 12.0 81.0 69.0 69.0 39.0 39.0
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Lane Group EBL EBT WBT WBR SBL SBR
Total Split (%) 10.0% 67.5% 57.5% 57.5% 32.5% 32.5%
Maximum Green (s) 9.0 74.5 62.5 62.5 32.7 32.7
Yellow Time (s) 3.0 4.3 4.3 4.3 3.3 3.3
All-Red Time (s) 0.0 2.2 2.2 2.2 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.5 6.5 6.5 6.3 6.3
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max C-Max None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 15.0 15.0 15.0 25.0 25.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 85.4 81.9 71.3 71.3 25.3 25.3
Actuated g/C Ratio 0.71 0.68 0.59 0.59 0.21 0.21
v/c Ratio 0.37 0.72 0.54 0.10 0.80 0.40
Control Delay 8.8 12.8 12.0 1.6 60.2 8.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 8.8 12.8 12.0 1.6 60.2 8.4
LOS A B B A E A
Approach Delay 12.5 11.3 40.3
Approach LOS B B D

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 52.8 (44%), Referenced to phase 2:EBTL and 6:WBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.80
Intersection Signal Delay: 15.9 Intersection LOS: B
Intersection Capacity Utilization 71.5% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     282: HWY 2 (KINGSTON RD) & WESTNEY PLAZA
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Group Flow (vph) 124 1764 1147 90 307 192
v/c Ratio 0.37 0.72 0.54 0.10 0.80 0.40
Control Delay 8.8 12.8 12.0 1.6 60.2 8.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 8.8 12.8 12.0 1.6 60.2 8.4
Queue Length 50th (m) 6.5 85.8 51.1 0.0 69.0 1.7
Queue Length 95th (m) m11.4 118.6 60.5 2.9 93.4 18.7
Internal Link Dist (m) 231.3 255.4 93.5
Turn Bay Length (m) 55.0 158.0 25.0
Base Capacity (vph) 353 2442 2126 938 496 572
Starvation Cap Reductn 0 3 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.35 0.72 0.54 0.10 0.62 0.34

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 114 1623 1055 83 282 177
Future Volume (vph) 114 1623 1055 83 282 177
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 6.5 6.5 6.5 6.3 6.3
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.93 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1824 3579 3579 1517 1823 1612
Flt Permitted 0.18 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 340 3579 3579 1517 1823 1612
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 124 1764 1147 90 307 192
RTOR Reduction (vph) 0 0 0 37 0 144
Lane Group Flow (vph) 124 1764 1147 53 307 48
Confl. Peds. (#/hr) 19 19 1 1
Heavy Vehicles (%) 0% 2% 2% 0% 0% 0%
Turn Type pm+pt NA NA Perm Perm Perm
Protected Phases 5 2 6
Permitted Phases 2 6 4 4
Actuated Green, G (s) 81.9 81.9 71.3 71.3 25.3 25.3
Effective Green, g (s) 81.9 81.9 71.3 71.3 25.3 25.3
Actuated g/C Ratio 0.68 0.68 0.59 0.59 0.21 0.21
Clearance Time (s) 3.0 6.5 6.5 6.5 6.3 6.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 326 2442 2126 901 384 339
v/s Ratio Prot 0.02 c0.49 0.32
v/s Ratio Perm 0.24 0.04 c0.17 0.03
v/c Ratio 0.38 0.72 0.54 0.06 0.80 0.14
Uniform Delay, d1 9.0 11.9 14.5 10.2 44.9 38.5
Progression Factor 1.15 0.89 0.71 0.50 1.00 1.00
Incremental Delay, d2 0.4 1.0 0.9 0.1 11.1 0.2
Delay (s) 10.7 11.6 11.2 5.2 56.0 38.7
Level of Service B B B A E D
Approach Delay (s) 11.6 10.7 49.4
Approach LOS B B D

Intersection Summary
HCM 2000 Control Delay 16.5 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 15.8
Intersection Capacity Utilization 71.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings PM Peak Hour
283: RITCHIE AV/CHAPMAN DR & HWY 2 (KINGSTON RD)Pickering Ajax - 2041 Future Background PM

Synchro 11 12-18-2020
IBI Group Page 25

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 118 1606 93 79 1080 31 63 84 118 15 43 103
Future Volume (vph) 118 1606 93 79 1080 31 63 84 118 15 43 103
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 71.0 75.0 50.0 95.0 27.0 0.0 25.0 0.0
Storage Lanes 1 1 1 1 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.97 0.91 0.98 0.99 0.99 0.97
Frt 0.850 0.850 0.912 0.894
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1807 3544 1617 1772 3579 1633 1772 1690 0 1825 1613 0
Flt Permitted 0.213 0.093 0.550 0.383
Satd. Flow (perm) 402 3544 1561 173 3579 1490 1007 1690 0 731 1613 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 101 34 29 91
Link Speed (k/h) 60 60 50 50
Link Distance (m) 279.4 410.0 285.6 238.3
Travel Time (s) 16.8 24.6 20.6 17.2
Confl. Peds. (#/hr) 23 5 5 23 19 8 8 19
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 3% 1% 3% 2% 0% 3% 0% 4% 0% 8% 2%
Adj. Flow (vph) 128 1746 101 86 1174 34 68 91 128 16 47 112
Shared Lane Traffic (%)
Lane Group Flow (vph) 128 1746 101 86 1174 34 68 219 0 16 159 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 0 0 0 0 0 0 1 1 1 1
Detector Template 
Leading Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 15.0 15.0 15.0 15.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 1.8 1.8 1.8 1.8 1.8 1.8 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 2 6 6 8 4
Detector Phase 2 2 2 6 6 6 8 8 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 28.0 28.0 28.0 28.0 28.0 28.0 35.0 35.0 35.0 35.0
Total Split (s) 85.0 85.0 85.0 85.0 85.0 85.0 35.0 35.0 35.0 35.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 70.8% 70.8% 70.8% 70.8% 70.8% 70.8% 29.2% 29.2% 29.2% 29.2%
Maximum Green (s) 78.3 78.3 78.3 78.3 78.3 78.3 28.3 28.3 28.3 28.3
Yellow Time (s) 4.7 4.7 4.7 4.7 4.7 4.7 3.9 3.9 3.9 3.9
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.8 2.8 2.8 2.8
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.7 6.7 6.7 6.7 6.7 6.7 6.7 6.7 6.7 6.7
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max C-Max C-Max None None None None
Walk Time (s) 15.0 15.0 15.0 15.0 15.0 15.0 20.0 20.0 20.0 20.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 8.0 8.0 8.0 8.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 87.6 87.6 87.6 87.6 87.6 87.6 19.0 19.0 19.0 19.0
Actuated g/C Ratio 0.73 0.73 0.73 0.73 0.73 0.73 0.16 0.16 0.16 0.16
v/c Ratio 0.44 0.67 0.09 0.68 0.45 0.03 0.43 0.75 0.14 0.48
Control Delay 7.1 5.2 0.2 43.1 7.7 2.1 52.3 57.3 43.3 24.2
Queue Delay 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 7.1 5.3 0.2 43.1 7.7 2.1 52.3 57.3 43.3 24.2
LOS A A A D A A D E D C
Approach Delay 5.2 9.9 56.1 26.0
Approach LOS A A E C

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 51.6 (43%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 110
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.75
Intersection Signal Delay: 11.7 Intersection LOS: B
Intersection Capacity Utilization 106.3% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     283: RITCHIE AV/CHAPMAN DR & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 128 1746 101 86 1174 34 68 219 16 159
v/c Ratio 0.44 0.67 0.09 0.68 0.45 0.03 0.43 0.75 0.14 0.48
Control Delay 7.1 5.2 0.2 43.1 7.7 2.1 52.3 57.3 43.3 24.2
Queue Delay 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 7.1 5.3 0.2 43.1 7.7 2.1 52.3 57.3 43.3 24.2
Queue Length 50th (m) 5.8 41.9 0.0 9.6 51.3 0.0 14.6 43.4 3.3 14.3
Queue Length 95th (m) m8.1 44.6 m0.0 #46.6 79.8 3.2 27.2 65.2 9.3 32.5
Internal Link Dist (m) 255.4 386.0 261.6 214.3
Turn Bay Length (m) 71.0 75.0 50.0 95.0 27.0 25.0
Base Capacity (vph) 293 2588 1167 126 2613 1097 237 420 172 449
Starvation Cap Reductn 0 80 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.44 0.70 0.09 0.68 0.45 0.03 0.29 0.52 0.09 0.35

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 118 1606 93 79 1080 31 63 84 118 15 43 103
Future Volume (vph) 118 1606 93 79 1080 31 63 84 118 15 43 103
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.7 6.7 6.7 6.7 6.7 6.7 6.7 6.7 6.7 6.7
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 0.91 1.00 0.99 1.00 0.97
Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 0.98 1.00 0.99 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.91 1.00 0.89
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1789 3544 1561 1772 3579 1490 1739 1691 1813 1614
Flt Permitted 0.21 1.00 1.00 0.09 1.00 1.00 0.55 1.00 0.38 1.00
Satd. Flow (perm) 401 3544 1561 174 3579 1490 1006 1691 731 1614
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 128 1746 101 86 1174 34 68 91 128 16 47 112
RTOR Reduction (vph) 0 0 27 0 0 9 0 24 0 0 77 0
Lane Group Flow (vph) 128 1746 74 86 1174 25 68 195 0 16 82 0
Confl. Peds. (#/hr) 23 5 5 23 19 8 8 19
Heavy Vehicles (%) 1% 3% 1% 3% 2% 0% 3% 0% 4% 0% 8% 2%
Turn Type Perm NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 2 6 6 8 4
Actuated Green, G (s) 87.6 87.6 87.6 87.6 87.6 87.6 19.0 19.0 19.0 19.0
Effective Green, g (s) 87.6 87.6 87.6 87.6 87.6 87.6 19.0 19.0 19.0 19.0
Actuated g/C Ratio 0.73 0.73 0.73 0.73 0.73 0.73 0.16 0.16 0.16 0.16
Clearance Time (s) 6.7 6.7 6.7 6.7 6.7 6.7 6.7 6.7 6.7 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 292 2587 1139 127 2612 1087 159 267 115 255
v/s Ratio Prot 0.49 0.33 c0.12 0.05
v/s Ratio Perm 0.32 0.05 c0.49 0.02 0.07 0.02
v/c Ratio 0.44 0.67 0.06 0.68 0.45 0.02 0.43 0.73 0.14 0.32
Uniform Delay, d1 6.4 8.6 4.6 8.6 6.5 4.4 45.6 48.0 43.5 44.8
Progression Factor 0.44 0.44 0.06 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.3 1.0 0.1 25.3 0.6 0.0 1.8 9.5 0.6 0.7
Delay (s) 6.1 4.8 0.3 34.0 7.1 4.5 47.4 57.6 44.0 45.5
Level of Service A A A C A A D E D D
Approach Delay (s) 4.7 8.8 55.2 45.4
Approach LOS A A E D

Intersection Summary
HCM 2000 Control Delay 11.9 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 13.4
Intersection Capacity Utilization 106.3% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 140 1660 46 42 948 44 42 9 42 107 7 142
Future Volume (vph) 140 1660 46 42 948 44 42 9 42 107 7 142
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 65.0 30.0 35.0 110.0 15.0 0.0 95.0 0.0
Storage Lanes 1 1 1 1 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.95 0.95 0.99 0.98 0.98 0.98
Frt 0.850 0.850 0.877 0.857
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1825 3614 1633 1825 3579 1633 1825 1645 0 1825 1616 0
Flt Permitted 0.224 0.098 0.590 0.720
Satd. Flow (perm) 429 3614 1548 188 3579 1557 1127 1645 0 1362 1616 0
Right Turn on Red No No Yes Yes
Satd. Flow (RTOR) 10 154
Link Speed (k/h) 60 60 50 50
Link Distance (m) 103.8 78.1 173.0 140.7
Travel Time (s) 6.2 4.7 12.5 10.1
Confl. Peds. (#/hr) 14 17 17 14 8 18 18 8
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 1% 0% 0% 2% 0% 0% 0% 0% 0% 0% 0%
Adj. Flow (vph) 152 1804 50 46 1030 48 46 10 46 116 8 154
Shared Lane Traffic (%)
Lane Group Flow (vph) 152 1804 50 46 1030 48 46 56 0 116 162 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 1 0 0 1 1 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 24.0 0.0 0.0 9.0 9.0 13.0 13.0
Trailing Detector (m) 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 -2.0 -2.0
Detector 1 Position(m) 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 -2.0 -2.0
Detector 1 Size(m) 9.0 1.8 1.8 9.0 1.8 1.8 9.0 9.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 5 2 6 8 4
Permitted Phases 2 2 6 6 8 4
Detector Phase 5 2 2 6 6 6 8 8 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 8.0 32.6 32.6 32.6 32.6 32.6 39.9 39.9 39.9 39.9
Total Split (s) 9.0 60.1 60.1 51.1 51.1 51.1 39.9 39.9 39.9 39.9



Lanes, Volumes, Timings PM Peak Hour
289: HAKIM PLAZA/DURHAM CENTRE & HWY 2 (KINGSTON RD)Pickering Ajax - 2041 Future Background PM

Synchro 11 12-18-2020
IBI Group Page 30

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 9.0% 60.1% 60.1% 51.1% 51.1% 51.1% 39.9% 39.9% 39.9% 39.9%
Maximum Green (s) 6.0 53.5 53.5 44.5 44.5 44.5 32.8 32.8 32.8 32.8
Yellow Time (s) 3.0 4.4 4.4 4.4 4.4 4.4 3.6 3.6 3.6 3.6
All-Red Time (s) 0.0 2.2 2.2 2.2 2.2 2.2 3.5 3.5 3.5 3.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.6 6.6 6.6 6.6 6.6 7.1 7.1 7.1 7.1
Lead/Lag Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max C-Max C-Max C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 19.0 19.0 19.0 19.0 19.0 25.0 25.0 25.0 25.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 75.8 72.2 72.2 62.2 62.2 62.2 14.1 14.1 14.1 14.1
Actuated g/C Ratio 0.76 0.72 0.72 0.62 0.62 0.62 0.14 0.14 0.14 0.14
v/c Ratio 0.36 0.69 0.04 0.40 0.46 0.05 0.29 0.23 0.60 0.45
Control Delay 4.6 7.6 3.4 22.1 10.5 4.6 41.3 33.1 52.7 11.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 4.6 7.6 3.4 22.1 10.5 4.6 41.3 33.1 52.7 11.0
LOS A A A C B A D C D B
Approach Delay 7.3 10.8 36.8 28.4
Approach LOS A B D C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 85
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.69
Intersection Signal Delay: 10.9 Intersection LOS: B
Intersection Capacity Utilization 107.7% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     289: HAKIM PLAZA/DURHAM CENTRE & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 152 1804 50 46 1030 48 46 56 116 162
v/c Ratio 0.36 0.69 0.04 0.40 0.46 0.05 0.29 0.23 0.60 0.45
Control Delay 4.6 7.6 3.4 22.1 10.5 4.6 41.3 33.1 52.7 11.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 4.6 7.6 3.4 22.1 10.5 4.6 41.3 33.1 52.7 11.0
Queue Length 50th (m) 4.1 48.3 1.5 6.4 86.5 1.9 8.1 8.0 21.4 1.4
Queue Length 95th (m) m6.1 m74.4 m2.5 m10.5 112.5 m5.6 17.5 17.8 36.5 17.5
Internal Link Dist (m) 79.8 54.1 149.0 116.7
Turn Bay Length (m) 65.0 30.0 35.0 110.0 15.0 95.0
Base Capacity (vph) 424 2609 1117 116 2227 969 369 546 446 633
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.36 0.69 0.04 0.40 0.46 0.05 0.12 0.10 0.26 0.26

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 140 1660 46 42 948 44 42 9 42 107 7 142
Future Volume (vph) 140 1660 46 42 948 44 42 9 42 107 7 142
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 6.6 6.6 6.6 6.6 6.6 7.1 7.1 7.1 7.1
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.98 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.98 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.88 1.00 0.86
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1823 3614 1548 1822 3579 1557 1814 1645 1797 1617
Flt Permitted 0.22 1.00 1.00 0.10 1.00 1.00 0.59 1.00 0.72 1.00
Satd. Flow (perm) 430 3614 1548 187 3579 1557 1126 1645 1363 1617
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 152 1804 50 46 1030 48 46 10 46 116 8 154
RTOR Reduction (vph) 0 0 0 0 0 0 0 9 0 0 132 0
Lane Group Flow (vph) 152 1804 50 46 1030 48 46 47 0 116 30 0
Confl. Peds. (#/hr) 14 17 17 14 8 18 18 8
Heavy Vehicles (%) 0% 1% 0% 0% 2% 0% 0% 0% 0% 0% 0% 0%
Turn Type pm+pt NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 5 2 6 8 4
Permitted Phases 2 2 6 6 8 4
Actuated Green, G (s) 72.2 72.2 72.2 62.2 62.2 62.2 14.1 14.1 14.1 14.1
Effective Green, g (s) 72.2 72.2 72.2 62.2 62.2 62.2 14.1 14.1 14.1 14.1
Actuated g/C Ratio 0.72 0.72 0.72 0.62 0.62 0.62 0.14 0.14 0.14 0.14
Clearance Time (s) 3.0 6.6 6.6 6.6 6.6 6.6 7.1 7.1 7.1 7.1
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 407 2609 1117 116 2226 968 158 231 192 227
v/s Ratio Prot 0.03 c0.50 0.29 0.03 0.02
v/s Ratio Perm 0.24 0.03 0.25 0.03 0.04 c0.09
v/c Ratio 0.37 0.69 0.04 0.40 0.46 0.05 0.29 0.21 0.60 0.13
Uniform Delay, d1 5.3 7.7 4.0 9.5 10.0 7.4 38.5 38.0 40.3 37.6
Progression Factor 0.86 0.78 0.66 0.86 0.89 0.49 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.8 0.0 9.0 0.6 0.1 1.0 0.4 5.3 0.3
Delay (s) 4.9 6.9 2.7 17.1 9.6 3.7 39.5 38.4 45.6 37.9
Level of Service A A A B A A D D D D
Approach Delay (s) 6.6 9.7 38.9 41.1
Approach LOS A A D D

Intersection Summary
HCM 2000 Control Delay 11.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.7
Intersection Capacity Utilization 107.7% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 198 1277 329 281 649 110 300 997 728 178 801 122
Future Volume (vph) 198 1277 329 281 649 110 300 997 728 178 801 122
Ideal Flow (vphpl) 1900 2005 1900 2050 1900 1900 2050 1900 2000 1900 1900 1900
Storage Length (m) 130.0 145.0 120.0 65.0 155.0 145.0 95.0 70.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 *1.00 1.00
Ped Bike Factor 0.99 0.96 0.96 1.00 0.97 1.00 0.97
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1785 3926 1551 1888 3684 1597 1907 3500 1681 1785 3721 1581
Flt Permitted 0.237 0.118 0.210 0.116
Satd. Flow (perm) 442 3926 1482 235 3684 1533 420 3500 1635 217 3721 1536
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 151 139 151 133
Link Speed (k/h) 60 60 60 60
Link Distance (m) 181.4 167.4 451.2 143.2
Travel Time (s) 10.9 10.0 27.1 8.6
Confl. Peds. (#/hr) 22 25 25 22 18 17 17 18
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 1% 3% 2% 2% 0% 1% 2% 0% 0% 1% 1%
Adj. Flow (vph) 215 1388 358 305 705 120 326 1084 791 193 871 133
Shared Lane Traffic (%)
Lane Group Flow (vph) 215 1388 358 305 705 120 326 1084 791 193 871 133
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 0.95 1.01 0.92 1.01 1.01 0.92 1.01 0.95 1.01 1.01 1.01
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Minimum Split (s) 8.0 29.2 29.2 8.0 29.2 29.2 8.0 38.7 38.7 8.0 38.7 38.7
Total Split (s) 12.0 41.0 41.0 8.0 37.0 37.0 10.0 43.0 43.0 8.0 41.0 41.0
Total Split (%) 12.0% 41.0% 41.0% 8.0% 37.0% 37.0% 10.0% 43.0% 43.0% 8.0% 41.0% 41.0%
Maximum Green (s) 9.0 34.8 34.8 5.0 30.8 30.8 7.0 36.3 36.3 5.0 34.3 34.3
Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.2 4.2
All-Red Time (s) 0.0 2.0 2.0 0.0 2.0 2.0 0.0 2.5 2.5 0.0 2.5 2.5
Lost Time Adjust (s) 0.0 0.0 0.0 -3.0 0.0 0.0 -3.0 0.0 0.0 -3.0 0.0 0.0
Total Lost Time (s) 3.0 6.2 6.2 0.0 6.2 6.2 0.0 6.7 6.7 0.0 6.7 6.7
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 16.0 16.0 16.0 16.0 25.0 25.0 25.0 25.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 46.0 34.8 34.8 45.0 30.8 30.8 51.0 36.3 36.3 49.0 34.3 34.3
Actuated g/C Ratio 0.46 0.35 0.35 0.45 0.31 0.31 0.51 0.36 0.36 0.49 0.34 0.34
v/c Ratio 0.66 1.02 0.58 1.29 0.62 0.21 0.90 0.85 1.15 0.84 0.68 0.22
Control Delay 24.8 59.8 17.5 185.9 26.4 3.1 46.2 37.4 108.9 47.6 31.5 5.1
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 24.8 59.8 17.5 185.9 26.4 3.1 46.2 37.4 108.9 47.6 31.5 5.1
LOS C E B F C A D D F D C A
Approach Delay 48.2 67.0 64.4 31.1
Approach LOS D E E C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 115
Control Type: Pretimed
Maximum v/c Ratio: 1.29
Intersection Signal Delay: 53.8 Intersection LOS: D
Intersection Capacity Utilization 107.4% ICU Level of Service G
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     299: RR 41 (SALEM RD) & HIGHWAY 2
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 215 1388 358 305 705 120 326 1084 791 193 871 133
v/c Ratio 0.66 1.02 0.58 1.29 0.62 0.21 0.90 0.85 1.15 0.84 0.68 0.22
Control Delay 24.8 59.8 17.5 185.9 26.4 3.1 46.2 37.4 108.9 47.6 31.5 5.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 24.8 59.8 17.5 185.9 26.4 3.1 46.2 37.4 108.9 47.6 31.5 5.1
Queue Length 50th (m) 31.6 ~148.9 38.3 ~59.7 38.6 0.0 35.8 100.6 ~161.5 19.7 71.6 0.0
Queue Length 95th (m) m32.5 #189.4 61.9 #110.1 54.2 4.0 #76.3 127.4 #232.3 #55.2 91.7 11.9
Internal Link Dist (m) 157.4 143.4 427.2 119.2
Turn Bay Length (m) 130.0 145.0 120.0 65.0 155.0 145.0 95.0 70.0
Base Capacity (vph) 324 1366 614 237 1134 568 362 1270 689 231 1276 614
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.66 1.02 0.58 1.29 0.62 0.21 0.90 0.85 1.15 0.84 0.68 0.22

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 198 1277 329 281 649 110 300 997 728 178 801 122
Future Volume (vph) 198 1277 329 281 649 110 300 997 728 178 801 122
Ideal Flow (vphpl) 1900 2005 1900 2050 1900 1900 2050 1900 2000 1900 1900 1900
Total Lost time (s) 3.0 6.2 6.2 0.0 6.2 6.2 0.0 6.7 6.7 0.0 6.7 6.7
Lane Util. Factor 1.00 *1.00 1.00 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 *1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.96 1.00 1.00 0.96 1.00 1.00 0.97 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1782 3926 1482 1888 3684 1533 1906 3500 1635 1785 3721 1536
Flt Permitted 0.24 1.00 1.00 0.12 1.00 1.00 0.21 1.00 1.00 0.12 1.00 1.00
Satd. Flow (perm) 444 3926 1482 235 3684 1533 421 3500 1635 218 3721 1536
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 215 1388 358 305 705 120 326 1084 791 193 871 133
RTOR Reduction (vph) 0 0 98 0 0 83 0 0 96 0 0 87
Lane Group Flow (vph) 215 1388 260 305 705 37 326 1084 695 193 871 46
Confl. Peds. (#/hr) 22 25 25 22 18 17 17 18
Heavy Vehicles (%) 0% 1% 3% 2% 2% 0% 1% 2% 0% 0% 1% 1%
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Actuated Green, G (s) 42.8 34.8 34.8 35.8 30.8 30.8 43.3 36.3 36.3 39.3 34.3 34.3
Effective Green, g (s) 42.8 34.8 34.8 41.8 30.8 30.8 47.3 36.3 36.3 45.3 34.3 34.3
Actuated g/C Ratio 0.43 0.35 0.35 0.42 0.31 0.31 0.47 0.36 0.36 0.45 0.34 0.34
Clearance Time (s) 3.0 6.2 6.2 3.0 6.2 6.2 3.0 6.7 6.7 3.0 6.7 6.7
Lane Grp Cap (vph) 310 1366 515 230 1134 472 347 1270 593 224 1276 526
v/s Ratio Prot c0.06 0.35 c0.11 0.19 c0.09 0.31 0.07 0.23
v/s Ratio Perm 0.23 0.18 c0.45 0.02 0.35 c0.43 0.32 0.03
v/c Ratio 0.69 1.02 0.50 1.33 0.62 0.08 0.94 0.85 1.17 0.86 0.68 0.09
Uniform Delay, d1 19.9 32.6 25.8 24.5 29.6 24.5 19.9 29.4 31.9 20.3 28.2 22.2
Progression Factor 0.93 1.03 0.93 1.70 0.80 0.68 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 9.8 25.8 2.8 172.3 2.4 0.3 35.2 7.4 94.2 32.8 3.0 0.3
Delay (s) 28.3 59.3 26.8 213.8 26.2 17.0 55.1 36.8 126.1 53.1 31.2 22.6
Level of Service C E C F C B E D F D C C
Approach Delay (s) 50.0 75.9 71.6 33.7
Approach LOS D E E C

Intersection Summary
HCM 2000 Control Delay 58.8 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.24
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 15.9
Intersection Capacity Utilization 107.4% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 130 1600 1028 261 209 72
Future Volume (vph) 130 1600 1028 261 209 72
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 95.0 108.0 15.0 0.0
Storage Lanes 1 0 1 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 1.00 0.95 0.91 0.91 1.00 1.00
Ped Bike Factor 1.00 0.99 0.98
Frt 0.970 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1807 3614 4966 0 1789 1601
Flt Permitted 0.141 0.950
Satd. Flow (perm) 268 3614 4966 0 1789 1568
Right Turn on Red No Yes
Satd. Flow (RTOR) 78
Link Speed (k/h) 60 60 50
Link Distance (m) 127.0 65.0 101.5
Travel Time (s) 7.6 3.9 7.3
Confl. Peds. (#/hr) 8 8 9
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 1% 2% 0% 2% 2%
Adj. Flow (vph) 141 1739 1117 284 227 78
Shared Lane Traffic (%)
Lane Group Flow (vph) 141 1739 1401 0 227 78
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14
Number of Detectors 1 0 0 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 13.0 13.0
Trailing Detector (m) 15.0 0.0 0.0 -2.0 -2.0
Detector 1 Position(m) 15.0 0.0 0.0 -2.0 -2.0
Detector 1 Size(m) 9.0 1.8 1.8 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA NA Prot Perm
Protected Phases 5 2 6 4
Permitted Phases 2 4
Detector Phase 5 2 6 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 8.0 8.0
Minimum Split (s) 8.0 28.0 28.0 38.0 38.0
Total Split (s) 12.0 62.0 50.0 38.0 38.0
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Lane Group EBL EBT WBT WBR SBL SBR
Total Split (%) 12.0% 62.0% 50.0% 38.0% 38.0%
Maximum Green (s) 9.0 55.4 43.4 31.3 31.3
Yellow Time (s) 3.0 4.5 4.5 3.0 3.0
All-Red Time (s) 0.0 2.1 2.1 3.7 3.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.6 6.6 6.7 6.7
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max None None
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 12.0 12.0 24.0 24.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 72.1 68.5 58.2 18.2 18.2
Actuated g/C Ratio 0.72 0.68 0.58 0.18 0.18
v/c Ratio 0.46 0.70 0.49 0.70 0.22
Control Delay 10.0 12.4 9.8 49.4 9.0
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 10.0 12.4 9.8 49.4 9.0
LOS A B A D A
Approach Delay 12.2 9.8 39.0
Approach LOS B A D

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 98 (98%), Referenced to phase 2:EBTL and 6:WBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.70
Intersection Signal Delay: 13.5 Intersection LOS: B
Intersection Capacity Utilization 70.6% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     611: HWY 2 (KINGSTON RD) & BEST BUY ENT
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Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 141 1739 1401 227 78
v/c Ratio 0.46 0.70 0.49 0.70 0.22
Control Delay 10.0 12.4 9.8 49.4 9.0
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 10.0 12.4 9.8 49.4 9.0
Queue Length 50th (m) 7.1 95.1 31.8 41.6 0.0
Queue Length 95th (m) 15.9 147.8 m50.1 61.1 10.9
Internal Link Dist (m) 103.0 41.0 77.5
Turn Bay Length (m) 95.0 15.0
Base Capacity (vph) 336 2476 2888 559 544
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.42 0.70 0.49 0.41 0.14

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 130 1600 1028 261 209 72
Future Volume (vph) 130 1600 1028 261 209 72
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 6.6 6.6 6.7 6.7
Lane Util. Factor 1.00 0.95 0.91 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.99 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.97 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1807 3614 4964 1789 1568
Flt Permitted 0.14 1.00 1.00 0.95 1.00
Satd. Flow (perm) 269 3614 4964 1789 1568
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 141 1739 1117 284 227 78
RTOR Reduction (vph) 0 0 0 0 0 64
Lane Group Flow (vph) 141 1739 1401 0 227 14
Confl. Peds. (#/hr) 8 8 9
Heavy Vehicles (%) 1% 1% 2% 0% 2% 2%
Turn Type pm+pt NA NA Prot Perm
Protected Phases 5 2 6 4
Permitted Phases 2 4
Actuated Green, G (s) 68.5 68.5 58.1 18.2 18.2
Effective Green, g (s) 68.5 68.5 58.1 18.2 18.2
Actuated g/C Ratio 0.68 0.68 0.58 0.18 0.18
Clearance Time (s) 3.0 6.6 6.6 6.7 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 298 2475 2884 325 285
v/s Ratio Prot 0.04 c0.48 0.28 c0.13
v/s Ratio Perm 0.29 0.01
v/c Ratio 0.47 0.70 0.49 0.70 0.05
Uniform Delay, d1 6.8 9.6 12.2 38.3 33.8
Progression Factor 1.00 1.00 0.70 1.00 1.00
Incremental Delay, d2 1.2 1.7 0.4 6.4 0.1
Delay (s) 8.0 11.3 9.1 44.7 33.8
Level of Service A B A D C
Approach Delay (s) 11.0 9.1 42.0
Approach LOS B A D

Intersection Summary
HCM 2000 Control Delay 12.9 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.3
Intersection Capacity Utilization 70.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 117 1870 686 42 51 116
Future Volume (vph) 117 1870 686 42 51 116
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 100.0 59.0 80.0 0.0
Storage Lanes 1 1 1 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Ped Bike Factor 0.98
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1807 3614 3579 1633 1825 1633
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1807 3614 3579 1633 1825 1600
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 46 126
Link Speed (k/h) 70 70 50
Link Distance (m) 987.2 325.5 139.1
Travel Time (s) 50.8 16.7 10.0
Confl. Peds. (#/hr) 6
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 1% 2% 0% 0% 0%
Adj. Flow (vph) 127 2033 746 46 55 126
Shared Lane Traffic (%)
Lane Group Flow (vph) 127 2033 746 46 55 126
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14
Number of Detectors 1 0 0 0 2 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 0.0 24.0 14.0
Trailing Detector (m) 15.0 0.0 0.0 0.0 -1.0 -1.0
Detector 1 Position(m) 15.0 0.0 0.0 0.0 -1.0 -1.0
Detector 1 Size(m) 9.0 1.8 1.8 1.8 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 15.0
Detector 2 Size(m) 9.0
Detector 2 Type Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0
Turn Type Prot NA NA Perm Prot Perm
Protected Phases 5 2 6 4
Permitted Phases 6 4



Lanes, Volumes, Timings PM Peak Hour
627: HWY 2 (KINGSTON RD) & ALEXANDER'S CROSSINGPickering Ajax - 2041 Future Background PM

Synchro 11 12-18-2020
IBI Group Page 42

Lane Group EBL EBT WBT WBR SBL SBR
Detector Phase 5 2 6 6 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 20.0 8.0 8.0
Minimum Split (s) 8.0 30.0 30.0 30.0 27.0 27.0
Total Split (s) 17.0 73.0 56.0 56.0 27.0 27.0
Total Split (%) 17.0% 73.0% 56.0% 56.0% 27.0% 27.0%
Maximum Green (s) 14.0 66.4 49.4 49.4 21.1 21.1
Yellow Time (s) 3.0 4.8 4.8 4.8 3.7 3.7
All-Red Time (s) 0.0 1.8 1.8 1.8 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.6 6.6 6.6 5.9 5.9
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max C-Max None None
Walk Time (s) 17.0 17.0 17.0 16.0 16.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 11.6 78.4 63.8 63.8 9.1 9.1
Actuated g/C Ratio 0.12 0.78 0.64 0.64 0.09 0.09
v/c Ratio 0.61 0.72 0.33 0.04 0.33 0.48
Control Delay 53.7 7.4 8.8 2.6 47.6 14.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 53.7 7.4 8.8 2.6 47.6 14.3
LOS D A A A D B
Approach Delay 10.1 8.4 24.4
Approach LOS B A C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 30 (30%), Referenced to phase 2:EBT and 6:WBT, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.72
Intersection Signal Delay: 10.5 Intersection LOS: B
Intersection Capacity Utilization 70.7% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     627: HWY 2 (KINGSTON RD) & ALEXANDER'S CROSSING
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Group Flow (vph) 127 2033 746 46 55 126
v/c Ratio 0.61 0.72 0.33 0.04 0.33 0.48
Control Delay 53.7 7.4 8.8 2.6 47.6 14.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 53.7 7.4 8.8 2.6 47.6 14.3
Queue Length 50th (m) 23.8 77.8 31.1 0.1 10.3 0.0
Queue Length 95th (m) 39.8 116.5 39.1 3.7 21.4 16.0
Internal Link Dist (m) 963.2 301.5 115.1
Turn Bay Length (m) 100.0 59.0 80.0
Base Capacity (vph) 260 2832 2281 1057 385 437
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.49 0.72 0.33 0.04 0.14 0.29

Intersection Summary
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 117 1870 686 42 51 116
Future Volume (vph) 117 1870 686 42 51 116
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 6.6 6.6 6.6 5.9 5.9
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1807 3614 3579 1633 1825 1600
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1807 3614 3579 1633 1825 1600
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 127 2033 746 46 55 126
RTOR Reduction (vph) 0 0 0 17 0 115
Lane Group Flow (vph) 127 2033 746 29 55 11
Confl. Peds. (#/hr) 6
Heavy Vehicles (%) 1% 1% 2% 0% 0% 0%
Turn Type Prot NA NA Perm Prot Perm
Protected Phases 5 2 6 4
Permitted Phases 6 4
Actuated Green, G (s) 11.6 78.4 63.8 63.8 9.1 9.1
Effective Green, g (s) 11.6 78.4 63.8 63.8 9.1 9.1
Actuated g/C Ratio 0.12 0.78 0.64 0.64 0.09 0.09
Clearance Time (s) 3.0 6.6 6.6 6.6 5.9 5.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 209 2833 2283 1041 166 145
v/s Ratio Prot 0.07 c0.56 0.21 c0.03
v/s Ratio Perm 0.02 0.01
v/c Ratio 0.61 0.72 0.33 0.03 0.33 0.08
Uniform Delay, d1 42.0 5.3 8.3 6.7 42.6 41.6
Progression Factor 1.00 1.00 0.93 0.89 1.00 1.00
Incremental Delay, d2 4.9 1.6 0.4 0.0 1.2 0.2
Delay (s) 47.0 6.9 8.1 6.0 43.8 41.8
Level of Service D A A A D D
Approach Delay (s) 9.3 8.0 42.4
Approach LOS A A D

Intersection Summary
HCM 2000 Control Delay 10.9 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 15.5
Intersection Capacity Utilization 70.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 279 1684 629 86 228 123
Future Volume (vph) 279 1684 629 86 228 123
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 105.0 60.0 50.0 0.0
Storage Lanes 1 1 1 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Ped Bike Factor 1.00 0.98
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1825 3614 3579 1633 1789 1601
Flt Permitted 0.386 0.950
Satd. Flow (perm) 741 3614 3579 1596 1789 1601
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 93 134
Link Speed (k/h) 70 70 60
Link Distance (m) 325.5 140.2 739.1
Travel Time (s) 16.7 7.2 44.3
Confl. Peds. (#/hr) 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 1% 2% 0% 2% 2%
Adj. Flow (vph) 303 1830 684 93 248 134
Shared Lane Traffic (%)
Lane Group Flow (vph) 303 1830 684 93 248 134
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14
Number of Detectors 1 0 0 0 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 0.0 15.0 15.0
Trailing Detector (m) 15.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 1.8 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA NA Perm Prot Perm
Protected Phases 2 6 4
Permitted Phases 2 6 4
Detector Phase 2 2 6 6 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 20.0 8.0 8.0
Minimum Split (s) 29.0 29.0 29.0 29.0 27.0 27.0
Total Split (s) 72.0 72.0 72.0 72.0 28.0 28.0
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Lane Group EBL EBT WBT WBR SBL SBR
Total Split (%) 72.0% 72.0% 72.0% 72.0% 28.0% 28.0%
Maximum Green (s) 65.2 65.2 65.2 65.2 21.7 21.7
Yellow Time (s) 5.0 5.0 5.0 5.0 4.2 4.2
All-Red Time (s) 1.8 1.8 1.8 1.8 2.1 2.1
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.8 6.8 6.8 6.8 6.3 6.3
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None
Walk Time (s) 16.0 16.0 16.0 16.0 15.0 15.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 68.7 68.7 68.7 68.7 18.2 18.2
Actuated g/C Ratio 0.69 0.69 0.69 0.69 0.18 0.18
v/c Ratio 0.60 0.74 0.28 0.08 0.76 0.34
Control Delay 13.6 12.6 6.8 1.6 54.0 8.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 13.6 12.6 6.8 1.6 54.0 8.3
LOS B B A A D A
Approach Delay 12.7 6.2 38.0
Approach LOS B A D

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 38 (38%), Referenced to phase 2:EBTL and 6:WBT, Start of Green
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.76
Intersection Signal Delay: 14.1 Intersection LOS: B
Intersection Capacity Utilization 70.1% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     629: HWY 2 (KINGSTON RD) & AUDLEY RD
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Group Flow (vph) 303 1830 684 93 248 134
v/c Ratio 0.60 0.74 0.28 0.08 0.76 0.34
Control Delay 13.6 12.6 6.8 1.6 54.0 8.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 13.6 12.6 6.8 1.6 54.0 8.3
Queue Length 50th (m) 36.6 138.1 24.5 0.0 45.6 0.0
Queue Length 95th (m) m74.6 185.1 35.6 4.9 69.6 14.4
Internal Link Dist (m) 301.5 116.2 715.1
Turn Bay Length (m) 105.0 60.0 50.0
Base Capacity (vph) 509 2482 2458 1125 388 452
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.60 0.74 0.28 0.08 0.64 0.30

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 279 1684 629 86 228 123
Future Volume (vph) 279 1684 629 86 228 123
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.8 6.8 6.8 6.8 6.3 6.3
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.98 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1823 3614 3579 1596 1789 1601
Flt Permitted 0.39 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 740 3614 3579 1596 1789 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 303 1830 684 93 248 134
RTOR Reduction (vph) 0 0 0 29 0 110
Lane Group Flow (vph) 303 1830 684 64 248 24
Confl. Peds. (#/hr) 1 1
Heavy Vehicles (%) 0% 1% 2% 0% 2% 2%
Turn Type Perm NA NA Perm Prot Perm
Protected Phases 2 6 4
Permitted Phases 2 6 4
Actuated Green, G (s) 68.7 68.7 68.7 68.7 18.2 18.2
Effective Green, g (s) 68.7 68.7 68.7 68.7 18.2 18.2
Actuated g/C Ratio 0.69 0.69 0.69 0.69 0.18 0.18
Clearance Time (s) 6.8 6.8 6.8 6.8 6.3 6.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 508 2482 2458 1096 325 291
v/s Ratio Prot c0.51 0.19 c0.14
v/s Ratio Perm 0.41 0.04 0.02
v/c Ratio 0.60 0.74 0.28 0.06 0.76 0.08
Uniform Delay, d1 8.3 9.9 6.1 5.1 38.9 34.0
Progression Factor 0.97 1.02 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.7 1.4 0.3 0.1 10.2 0.1
Delay (s) 11.7 11.6 6.3 5.2 49.0 34.1
Level of Service B B A A D C
Approach Delay (s) 11.6 6.2 43.8
Approach LOS B A D

Intersection Summary
HCM 2000 Control Delay 14.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 13.1
Intersection Capacity Utilization 70.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 120 1816 0 0 938 120 0 0 0 55 0 55
Future Volume (vph) 120 1816 0 0 938 120 0 0 0 55 0 55
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 40.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 1 0 0 0 0 0 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.983 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1750 3500 0 0 3440 0 0 0 0 1750 0 1566
Flt Permitted 0.205 0.950
Satd. Flow (perm) 378 3500 0 0 3440 0 0 0 0 1750 0 1566
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 33 60
Link Speed (k/h) 48 48 48 48
Link Distance (m) 830.5 322.1 13.3 246.4
Travel Time (s) 62.3 24.2 1.0 18.5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 130 1974 0 0 1020 130 0 0 0 60 0 60
Shared Lane Traffic (%)
Lane Group Flow (vph) 130 1974 0 0 1150 0 0 0 0 60 0 60
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 97 97 97 97 97 97 97 97
Turn Type Perm NA NA Perm Perm
Protected Phases 4 8
Permitted Phases 4 6 6
Minimum Split (s) 22.5 22.5 22.5 22.5 22.5
Total Split (s) 57.0 57.0 57.0 23.0 23.0
Total Split (%) 71.3% 71.3% 71.3% 28.8% 28.8%
Maximum Green (s) 50.5 50.5 50.5 16.5 16.5
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.8 2.8 2.8 2.8 2.8
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.5 6.5 6.5 6.5 6.5
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 11.0 11.0 11.0 11.0 11.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 50.5 50.5 50.5 16.5 16.5
Actuated g/C Ratio 0.63 0.63 0.63 0.21 0.21
v/c Ratio 0.55 0.89 0.53 0.17 0.16
Control Delay 19.1 19.4 14.8 27.6 8.9
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 19.1 19.4 14.8 27.6 8.9
LOS B B B C A
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Approach Delay 19.4 14.8 18.3
Approach LOS B B B

Intersection Summary
Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 0 (0%), Referenced to phase 2: and 6:SBL, Start of Green
Natural Cycle: 75
Control Type: Pretimed
Maximum v/c Ratio: 0.89
Intersection Signal Delay: 17.8 Intersection LOS: B
Intersection Capacity Utilization 62.3% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     28: Dundas St. & Des Newman Bvld
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Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 130 1974 1150 60 60
v/c Ratio 0.55 0.89 0.53 0.17 0.16
Control Delay 19.1 19.4 14.8 27.6 8.9
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 19.1 19.4 14.8 27.6 8.9
Queue Length 50th (m) 9.1 109.0 58.9 7.0 0.0
Queue Length 95th (m) 26.9 #147.5 90.0 15.8 8.3
Internal Link Dist (m) 806.5 298.1
Turn Bay Length (m) 40.0
Base Capacity (vph) 238 2209 2183 360 370
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.55 0.89 0.53 0.17 0.16

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 120 1816 0 0 938 120 0 0 0 55 0 55
Future Volume (vph) 120 1816 0 0 938 120 0 0 0 55 0 55
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.5 6.5 6.5 6.5
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.98 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1750 3500 3441 1750 1566
Flt Permitted 0.21 1.00 1.00 0.95 1.00
Satd. Flow (perm) 379 3500 3441 1750 1566
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 130 1974 0 0 1020 130 0 0 0 60 0 60
RTOR Reduction (vph) 0 0 0 0 12 0 0 0 0 0 0 48
Lane Group Flow (vph) 130 1974 0 0 1138 0 0 0 0 60 0 12
Turn Type Perm NA NA Perm Perm
Protected Phases 4 8
Permitted Phases 4 6 6
Actuated Green, G (s) 50.5 50.5 50.5 16.5 16.5
Effective Green, g (s) 50.5 50.5 50.5 16.5 16.5
Actuated g/C Ratio 0.63 0.63 0.63 0.21 0.21
Clearance Time (s) 6.5 6.5 6.5 6.5 6.5
Lane Grp Cap (vph) 239 2209 2172 360 322
v/s Ratio Prot c0.56 0.33
v/s Ratio Perm 0.34 c0.03 0.01
v/c Ratio 0.54 0.89 0.52 0.17 0.04
Uniform Delay, d1 8.3 12.5 8.1 26.1 25.4
Progression Factor 1.00 1.00 1.74 1.00 1.00
Incremental Delay, d2 8.6 6.1 0.9 1.0 0.2
Delay (s) 16.9 18.6 15.0 27.1 25.6
Level of Service B B B C C
Approach Delay (s) 18.4 15.0 0.0 26.4
Approach LOS B B A C

Intersection Summary
HCM 2000 Control Delay 17.6 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 62.3% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 196 1518 140 65 724 208 122 88 42 203 115 136
Future Volume (vph) 196 1518 140 65 724 208 122 88 42 203 115 136
Ideal Flow (vphpl) 2050 2005 1900 2050 1900 1900 1900 1900 1900 1900 1900 2000
Storage Length (m) 74.7 0.0 17.7 0.0 48.3 0.0 22.6 31.0
Storage Lanes 1 0 1 0 1 0 1 1
Taper Length (m) 52.7 27.2 35.3 27.7
Lane Util. Factor 1.00 *1.00 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 0.99 0.99 1.00 1.00 0.98
Frt 0.987 0.967 0.951 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1448 3445 0 1481 3065 0 1608 1511 0 1653 1693 1542
Flt Permitted 0.248 0.080 0.677 0.666
Satd. Flow (perm) 376 3445 0 125 3065 0 1140 1511 0 1157 1693 1514
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 23 82 25 148
Link Speed (k/h) 50 50 50 50
Link Distance (m) 212.7 275.0 217.8 231.7
Travel Time (s) 15.3 19.8 15.7 16.7
Confl. Peds. (#/hr) 11 3 3 11 5 1 1 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 33% 12% 28% 30% 10% 17% 11% 21% 11% 8% 11% 9%
Adj. Flow (vph) 213 1650 152 71 787 226 133 96 46 221 125 148
Shared Lane Traffic (%)
Lane Group Flow (vph) 213 1802 0 71 1013 0 133 142 0 221 125 148
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.92 0.95 1.01 0.92 1.01 1.01 1.01 1.01 1.01 1.01 1.01 0.95
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 0 0 0 1 1 1 1 0
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 0.0 15.0 15.0 9.0 15.0 0.0
Trailing Detector (m) 15.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 0.0 0.0 0.0 15.0 15.0 9.0 15.0 0.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA Perm NA Perm NA Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4 4
Detector Phase 2 8 8 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 29.0 29.0 29.0 29.0 26.0 26.0 26.0 26.0 26.0
Total Split (s) 54.0 54.0 54.0 54.0 26.0 26.0 26.0 26.0 26.0
Total Split (%) 67.5% 67.5% 67.5% 67.5% 32.5% 32.5% 32.5% 32.5% 32.5%
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 47.8 47.8 47.8 47.8 20.1 20.1 20.1 20.1 20.1
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.5 2.5 2.5 2.5 2.2 2.2 2.2 2.2 2.2
Lost Time Adjust (s) -3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.2 6.2 6.2 6.2 5.9 5.9 5.9 5.9 5.9
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None None None None
Walk Time (s) 14.0 14.0 14.0 14.0 13.0 13.0 14.0 14.0 14.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 52.7 49.7 49.7 49.7 18.2 18.2 18.2 18.2 18.2
Actuated g/C Ratio 0.66 0.62 0.62 0.62 0.23 0.23 0.23 0.23 0.23
v/c Ratio 0.86 0.84 0.92 0.52 0.52 0.39 0.84 0.33 0.32
Control Delay 35.5 14.5 103.1 5.3 34.1 24.2 57.6 27.5 6.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 35.5 14.5 103.1 5.3 34.1 24.2 57.6 27.5 6.7
LOS D B F A C C E C A
Approach Delay 16.7 11.7 29.0 34.7
Approach LOS B B C C

Intersection Summary
Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 21.6 (27%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.92
Intersection Signal Delay: 18.5 Intersection LOS: B
Intersection Capacity Utilization 99.6% ICU Level of Service F
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     93: JEFFREY ST/MCQUAY ST & DUNDAS ST
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 213 1802 71 1013 133 142 221 125 148
v/c Ratio 0.86 0.84 0.92 0.52 0.52 0.39 0.84 0.33 0.32
Control Delay 35.5 14.5 103.1 5.3 34.1 24.2 57.6 27.5 6.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 35.5 14.5 103.1 5.3 34.1 24.2 57.6 27.5 6.7
Queue Length 50th (m) 13.5 64.2 7.7 15.7 15.8 13.3 28.6 14.1 0.0
Queue Length 95th (m) m#41.2 87.4 #33.5 19.9 30.9 27.3 #59.6 26.9 12.0
Internal Link Dist (m) 188.7 251.0 193.8 207.7
Turn Bay Length (m) 74.7 17.7 48.3 22.6 31.0
Base Capacity (vph) 247 2150 77 1936 286 398 290 425 458
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.86 0.84 0.92 0.52 0.47 0.36 0.76 0.29 0.32

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 196 1518 140 65 724 208 122 88 42 203 115 136
Future Volume (vph) 196 1518 140 65 724 208 122 88 42 203 115 136
Ideal Flow (vphpl) 2050 2005 1900 2050 1900 1900 1900 1900 1900 1900 1900 2000
Total Lost time (s) 3.2 6.2 6.2 6.2 5.9 5.9 5.9 5.9 5.9
Lane Util. Factor 1.00 *1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.97 1.00 0.95 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1441 3447 1481 3063 1600 1511 1651 1693 1514
Flt Permitted 0.25 1.00 0.08 1.00 0.68 1.00 0.67 1.00 1.00
Satd. Flow (perm) 376 3447 126 3063 1140 1511 1158 1693 1514
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 213 1650 152 71 787 226 133 96 46 221 125 148
RTOR Reduction (vph) 0 9 0 0 31 0 0 19 0 0 0 114
Lane Group Flow (vph) 213 1793 0 71 982 0 133 123 0 221 125 34
Confl. Peds. (#/hr) 11 3 3 11 5 1 1 5
Heavy Vehicles (%) 33% 12% 28% 30% 10% 17% 11% 21% 11% 8% 11% 9%
Turn Type Perm NA Perm NA Perm NA Perm NA Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4 4
Actuated Green, G (s) 49.7 49.7 49.7 49.7 18.2 18.2 18.2 18.2 18.2
Effective Green, g (s) 52.7 49.7 49.7 49.7 18.2 18.2 18.2 18.2 18.2
Actuated g/C Ratio 0.66 0.62 0.62 0.62 0.23 0.23 0.23 0.23 0.23
Clearance Time (s) 6.2 6.2 6.2 6.2 5.9 5.9 5.9 5.9 5.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 247 2141 78 1902 259 343 263 385 344
v/s Ratio Prot 0.52 0.32 0.08 0.07
v/s Ratio Perm c0.57 0.57 0.12 c0.19 0.02
v/c Ratio 0.86 0.84 0.91 0.52 0.51 0.36 0.84 0.32 0.10
Uniform Delay, d1 10.8 12.0 13.2 8.4 27.0 26.0 29.5 25.8 24.4
Progression Factor 0.85 0.92 0.67 0.53 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 19.6 2.4 77.3 1.0 1.7 0.6 20.8 0.5 0.1
Delay (s) 28.8 13.4 86.2 5.4 28.7 26.6 50.3 26.3 24.5
Level of Service C B F A C C D C C
Approach Delay (s) 15.0 10.7 27.7 36.5
Approach LOS B B C D

Intersection Summary
HCM 2000 Control Delay 17.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.1
Intersection Capacity Utilization 99.6% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 159 1346 144 21 798 110 134 200 13 63 153 97
Future Volume (vph) 159 1346 144 21 798 110 134 200 13 63 153 97
Ideal Flow (vphpl) 1900 2005 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 44.5 0.0 49.7 157.1 23.4 14.6 35.0 0.0
Storage Lanes 1 0 1 1 1 1 0 0
Taper Length (m) 31.3 29.4 40.9 25.0
Lane Util. Factor 1.00 *1.00 *1.00 1.00 *1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 0.97 1.00 0.98 1.00 0.99
Frt 0.985 0.850 0.850 0.942
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1545 3326 0 1361 3316 1331 1560 1626 1261 1591 1556 0
Flt Permitted 0.301 0.092 0.508 0.589
Satd. Flow (perm) 488 3326 0 132 3316 1291 833 1626 1238 981 1556 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 24 120 48 40
Link Speed (k/h) 50 50 50 50
Link Distance (m) 281.1 304.8 357.8 497.0
Travel Time (s) 20.2 21.9 25.8 35.8
Confl. Peds. (#/hr) 5 4 4 5 1 6 6 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 4% 6% 0% 18% 2% 8% 3% 4% 14% 1% 3% 0%
Adj. Flow (vph) 173 1463 157 23 867 120 146 217 14 68 166 105
Shared Lane Traffic (%)
Lane Group Flow (vph) 173 1620 0 23 867 120 146 217 14 68 271 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes Yes
Headway Factor 1.16 1.08 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA Perm NA Perm Perm NA Perm Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 6 8 8 4
Minimum Split (s) 29.0 29.0 29.0 29.0 29.0 30.0 30.0 30.0 30.0 30.0
Total Split (s) 50.0 50.0 50.0 50.0 50.0 30.0 30.0 30.0 30.0 30.0
Total Split (%) 62.5% 62.5% 62.5% 62.5% 62.5% 37.5% 37.5% 37.5% 37.5% 37.5%
Maximum Green (s) 43.5 43.5 43.5 43.5 43.5 23.5 23.5 23.5 23.5 23.5
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 -1.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.5 6.5 6.5 6.5 6.5 5.5 6.5 6.5 6.5 6.5
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 14.0 14.0 14.0 14.0 14.0 17.0 17.0 17.0 17.0 17.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 43.5 43.5 43.5 43.5 43.5 24.5 23.5 23.5 23.5 23.5
Actuated g/C Ratio 0.54 0.54 0.54 0.54 0.54 0.31 0.29 0.29 0.29 0.29
v/c Ratio 0.65 0.89 0.32 0.48 0.16 0.57 0.45 0.04 0.24 0.56
Control Delay 31.4 27.5 19.7 9.0 1.5 33.8 26.8 0.2 24.2 25.4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 31.4 27.5 19.7 9.0 1.5 33.8 26.8 0.2 24.2 25.4
LOS C C B A A C C A C C
Approach Delay 27.9 8.3 28.5 25.2
Approach LOS C A C C

Intersection Summary
Area Type: CBD
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 46.4 (58%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 75
Control Type: Pretimed
Maximum v/c Ratio: 0.89
Intersection Signal Delay: 22.1 Intersection LOS: C
Intersection Capacity Utilization 108.1% ICU Level of Service G
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     94: COCHRANE ST/RR 43 (COCHRANE ST) & DUNDAS ST
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Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 173 1620 23 867 120 146 217 14 68 271
v/c Ratio 0.65 0.89 0.32 0.48 0.16 0.57 0.45 0.04 0.24 0.56
Control Delay 31.4 27.5 19.7 9.0 1.5 33.8 26.8 0.2 24.2 25.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 31.4 27.5 19.7 9.0 1.5 33.8 26.8 0.2 24.2 25.4
Queue Length 50th (m) 19.7 99.3 1.3 23.6 0.4 17.0 24.6 0.0 7.2 26.9
Queue Length 95th (m) #44.6 #121.7 m2.7 29.2 m2.9 34.6 42.5 0.2 16.5 48.4
Internal Link Dist (m) 257.1 280.8 333.8 473.0
Turn Bay Length (m) 44.5 49.7 157.1 23.4 14.6 35.0
Base Capacity (vph) 265 1819 71 1803 756 255 477 397 288 485
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.65 0.89 0.32 0.48 0.16 0.57 0.45 0.04 0.24 0.56

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 159 1346 144 21 798 110 134 200 13 63 153 97
Future Volume (vph) 159 1346 144 21 798 110 134 200 13 63 153 97
Ideal Flow (vphpl) 1900 2005 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.5 6.5 6.5 6.5 5.5 6.5 6.5 6.5 6.5
Lane Util. Factor 1.00 *1.00 1.00 *1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.97 1.00 1.00 0.98 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.94
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1540 3327 1361 3316 1291 1559 1626 1238 1583 1556
Flt Permitted 0.30 1.00 0.09 1.00 1.00 0.51 1.00 1.00 0.59 1.00
Satd. Flow (perm) 489 3327 132 3316 1291 833 1626 1238 982 1556
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 173 1463 157 23 867 120 146 217 14 68 166 105
RTOR Reduction (vph) 0 11 0 0 0 55 0 0 10 0 28 0
Lane Group Flow (vph) 173 1609 0 23 867 65 146 217 4 68 243 0
Confl. Peds. (#/hr) 5 4 4 5 1 6 6 1
Heavy Vehicles (%) 4% 6% 0% 18% 2% 8% 3% 4% 14% 1% 3% 0%
Turn Type Perm NA Perm NA Perm Perm NA Perm Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 6 8 8 4
Actuated Green, G (s) 43.5 43.5 43.5 43.5 43.5 23.5 23.5 23.5 23.5 23.5
Effective Green, g (s) 43.5 43.5 43.5 43.5 43.5 24.5 23.5 23.5 23.5 23.5
Actuated g/C Ratio 0.54 0.54 0.54 0.54 0.54 0.31 0.29 0.29 0.29 0.29
Clearance Time (s) 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5
Lane Grp Cap (vph) 265 1809 71 1803 701 255 477 363 288 457
v/s Ratio Prot c0.48 0.26 0.13 0.16
v/s Ratio Perm 0.35 0.17 0.05 c0.18 0.00 0.07
v/c Ratio 0.65 0.89 0.32 0.48 0.09 0.57 0.45 0.01 0.24 0.53
Uniform Delay, d1 12.9 16.1 10.1 11.3 8.8 23.3 23.0 20.0 21.4 23.6
Progression Factor 1.38 1.30 0.68 0.71 0.56 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.1 6.0 10.5 0.8 0.2 9.0 3.1 0.1 1.9 4.4
Delay (s) 28.0 27.0 17.3 8.8 5.1 32.4 26.1 20.1 23.4 28.0
Level of Service C C B A A C C C C C
Approach Delay (s) 27.1 8.6 28.3 27.1
Approach LOS C A C C

Intersection Summary
HCM 2000 Control Delay 21.9 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 108.1% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 127 1814 44 64 855 13 31 7 57 27 19 50
Future Volume (vph) 127 1814 44 64 855 13 31 7 57 27 19 50
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 41.1 0.0 47.6 0.0 17.0 0.0 18.6 0.0
Storage Lanes 1 0 1 0 1 1 1 0
Taper Length (m) 46.4 52.7 27.1 21.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 1.00 0.99 0.96 0.97 0.98
Frt 0.996 0.998 0.850 0.892
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1394 3092 0 1513 3268 0 1750 1879 1479 1785 1539 0
Flt Permitted 0.297 0.066 0.708 0.752
Satd. Flow (perm) 435 3092 0 105 3268 0 1292 1879 1423 1376 1539 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 5 3 45 54
Link Speed (k/h) 50 50 50 50
Link Distance (m) 277.9 212.7 115.0 89.8
Travel Time (s) 20.0 15.3 8.3 6.5
Confl. Peds. (#/hr) 6 17 17 6 9 23 23 9
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 28% 15% 9% 18% 9% 7% 2% 0% 8% 0% 0% 10%
Adj. Flow (vph) 138 1972 48 70 929 14 34 8 62 29 21 54
Shared Lane Traffic (%)
Lane Group Flow (vph) 138 2020 0 70 943 0 34 8 62 29 75 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 0 1 0 1 1 0 1 1
Detector Template 
Leading Detector (m) 19.5 0.0 19.5 0.0 9.0 15.0 0.0 9.0 15.0
Trailing Detector (m) 15.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 4.5 0.0 4.5 0.0 9.0 15.0 0.0 9.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA Perm NA Perm Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 8 4
Detector Phase 2 6 8 8 4 4
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 31.0 31.0 31.0 31.0 29.0 29.0 29.0 29.0 29.0
Total Split (s) 51.0 51.0 51.0 51.0 29.0 29.0 29.0 29.0 29.0
Total Split (%) 63.8% 63.8% 63.8% 63.8% 36.3% 36.3% 36.3% 36.3% 36.3%
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 44.7 44.7 44.7 44.7 22.7 22.7 22.7 22.7 22.7
Yellow Time (s) 4.0 4.0 4.0 4.0 3.3 3.3 3.3 3.3 3.3
All-Red Time (s) 2.3 2.3 2.3 2.3 3.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None None None None
Walk Time (s) 17.0 17.0 17.0 17.0 16.0 16.0 16.0 16.0 16.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 62.9 62.9 62.9 62.9 8.7 8.7 7.1 8.7 8.7
Actuated g/C Ratio 0.79 0.79 0.79 0.79 0.11 0.11 0.09 0.11 0.11
v/c Ratio 0.40 0.83 0.85 0.37 0.24 0.04 0.37 0.20 0.35
Control Delay 11.4 16.1 81.3 2.4 36.8 31.7 21.4 35.3 18.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 11.4 16.1 81.3 2.4 36.8 31.7 21.4 35.3 18.9
LOS B B F A D C C D B
Approach Delay 15.8 7.8 27.2 23.5
Approach LOS B A C C

Intersection Summary
Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 40 (50%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 140
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.85
Intersection Signal Delay: 14.0 Intersection LOS: B
Intersection Capacity Utilization 87.3% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     420: WHITE OAKS CT & DUNDAS ST
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Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 138 2020 70 943 34 8 62 29 75
v/c Ratio 0.40 0.83 0.85 0.37 0.24 0.04 0.37 0.20 0.35
Control Delay 11.4 16.1 81.3 2.4 36.8 31.7 21.4 35.3 18.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 11.4 16.1 81.3 2.4 36.8 31.7 21.4 35.3 18.9
Queue Length 50th (m) 11.2 107.9 3.2 11.8 4.5 1.0 2.2 3.8 2.7
Queue Length 95th (m) m15.7m#128.4 m#30.5 19.6 11.7 4.4 11.7 10.3 13.2
Internal Link Dist (m) 253.9 188.7 91.0 65.8
Turn Bay Length (m) 41.1 47.6 17.0 18.6
Base Capacity (vph) 341 2430 82 2568 366 533 166 390 475
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.40 0.83 0.85 0.37 0.09 0.02 0.37 0.07 0.16

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 127 1814 44 64 855 13 31 7 57 27 19 50
Future Volume (vph) 127 1814 44 64 855 13 31 7 57 27 19 50
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.96 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.97 1.00
Frt 1.00 1.00 1.00 1.00 1.00 1.00 0.85 1.00 0.89
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1390 3093 1513 3267 1734 1879 1423 1739 1539
Flt Permitted 0.30 1.00 0.07 1.00 0.71 1.00 1.00 0.75 1.00
Satd. Flow (perm) 435 3093 106 3267 1292 1879 1423 1377 1539
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 138 1972 48 70 929 14 34 8 62 29 21 54
RTOR Reduction (vph) 0 1 0 0 1 0 0 0 41 0 49 0
Lane Group Flow (vph) 138 2019 0 70 942 0 34 8 21 29 26 0
Confl. Peds. (#/hr) 6 17 17 6 9 23 23 9
Heavy Vehicles (%) 28% 15% 9% 18% 9% 7% 2% 0% 8% 0% 0% 10%
Turn Type Perm NA Perm NA Perm NA Perm Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 8 4
Actuated Green, G (s) 60.3 60.3 60.3 60.3 7.1 7.1 7.1 7.1 7.1
Effective Green, g (s) 60.3 60.3 60.3 60.3 7.1 7.1 7.1 7.1 7.1
Actuated g/C Ratio 0.75 0.75 0.75 0.75 0.09 0.09 0.09 0.09 0.09
Clearance Time (s) 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 327 2331 79 2462 114 166 126 122 136
v/s Ratio Prot 0.65 0.29 0.00 0.02
v/s Ratio Perm 0.32 c0.66 c0.03 0.01 0.02
v/c Ratio 0.42 0.87 0.89 0.38 0.30 0.05 0.17 0.24 0.19
Uniform Delay, d1 3.6 7.0 7.3 3.4 34.1 33.4 33.7 33.9 33.8
Progression Factor 1.87 1.77 0.86 0.55 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.2 2.6 67.7 0.4 1.5 0.1 0.6 1.0 0.7
Delay (s) 8.8 14.9 74.0 2.3 35.6 33.5 34.3 34.9 34.5
Level of Service A B E A D C C C C
Approach Delay (s) 14.5 7.2 34.7 34.6
Approach LOS B A C C

Intersection Summary
HCM 2000 Control Delay 13.6 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.6
Intersection Capacity Utilization 87.3% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 1765 0 0 1031 0 0 0 0 0 0 0
Future Volume (vph) 0 1765 0 0 1031 0 0 0 0 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt
Flt Protected
Satd. Flow (prot) 0 3500 0 0 3500 0 0 0 0 0 0 0
Flt Permitted
Satd. Flow (perm) 0 3500 0 0 3500 0 0 0 0 0 0 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR)
Link Speed (k/h) 50 50 50 50
Link Distance (m) 260.0 281.1 73.8 91.9
Travel Time (s) 18.7 20.2 5.3 6.6
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1918 0 0 1121 0 0 0 0 0 0 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 1918 0 0 1121 0 0 0 0 0 0 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 0.0 0.0
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 9.0 4.8 4.8
Two way Left Turn Lane Yes Yes
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 0 0
Detector Template 
Leading Detector (m) 0.0 0.0
Trailing Detector (m) 0.0 0.0
Turn Type NA NA
Protected Phases 2 2
Permitted Phases
Detector Phase
Switch Phase
Minimum Initial (s) 15.0 15.0
Minimum Split (s) 23.0 23.0
Total Split (s) 58.0 58.0
Total Split (%) 72.5% 72.5%
Maximum Green (s) 52.1 52.1
Yellow Time (s) 4.0 4.0
All-Red Time (s) 1.9 1.9
Lost Time Adjust (s) 0.0 0.0
Total Lost Time (s) 5.9 5.9
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0
Recall Mode C-Max C-Max
Walk Time (s) 5.0 5.0
Flash Dont Walk (s) 5.0 5.0
Pedestrian Calls (#/hr) 0 0
Act Effct Green (s) 80.0 80.0
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Lane Group Ø4
Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphpl)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (k/h)
Link Distance (m)
Travel Time (s)
Peak Hour Factor
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(m)
Link Offset(m)
Crosswalk Width(m)
Two way Left Turn Lane
Headway Factor
Turning Speed (k/h)
Number of Detectors 
Detector Template 
Leading Detector (m)
Trailing Detector (m)
Turn Type
Protected Phases 4
Permitted Phases
Detector Phase
Switch Phase
Minimum Initial (s) 8.0
Minimum Split (s) 22.0
Total Split (s) 22.0
Total Split (%) 28%
Maximum Green (s) 18.0
Yellow Time (s) 3.0
All-Red Time (s) 1.0
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0
Recall Mode None
Walk Time (s) 12.0
Flash Dont Walk (s) 5.0
Pedestrian Calls (#/hr) 0
Act Effct Green (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Actuated g/C Ratio 1.00 1.00
v/c Ratio 0.55 0.32
Control Delay 0.3 0.2
Queue Delay 0.0 0.0
Total Delay 0.3 0.2
LOS A A
Approach Delay 0.3 0.2
Approach LOS A A

Intersection Summary
Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 70.4 (88%), Referenced to phase 2:EBWB, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.55
Intersection Signal Delay: 0.3 Intersection LOS: A
Intersection Capacity Utilization 53.7% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     488: DUNDAS ST & FIRE HALL 6
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Lane Group Ø4
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS

Intersection Summary
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Lane Group EBT WBT
Lane Group Flow (vph) 1918 1121
v/c Ratio 0.55 0.32
Control Delay 0.3 0.2
Queue Delay 0.0 0.0
Total Delay 0.3 0.2
Queue Length 50th (m) 0.0 0.0
Queue Length 95th (m) 0.0 0.0
Internal Link Dist (m) 236.0 257.1
Turn Bay Length (m)
Base Capacity (vph) 3500 3500
Starvation Cap Reductn 0 0
Spillback Cap Reductn 0 0
Storage Cap Reductn 0 0
Reduced v/c Ratio 0.55 0.32

Intersection Summary



HCM Signalized Intersection Capacity Analysis PM Peak Hour
488: DUNDAS ST & FIRE HALL 6 Whitby Oshawa - Future Background PM

Synchro 11 12-18-2020
IBI Group Page 22

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 1765 0 0 1031 0 0 0 0 0 0 0
Future Volume (vph) 0 1765 0 0 1031 0 0 0 0 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.9 5.9
Lane Util. Factor 0.95 0.95
Frt 1.00 1.00
Flt Protected 1.00 1.00
Satd. Flow (prot) 3500 3500
Flt Permitted 1.00 1.00
Satd. Flow (perm) 3500 3500
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1918 0 0 1121 0 0 0 0 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 1918 0 0 1121 0 0 0 0 0 0 0
Turn Type NA NA
Protected Phases 2 2
Permitted Phases
Actuated Green, G (s) 80.0 80.0
Effective Green, g (s) 80.0 80.0
Actuated g/C Ratio 1.00 1.00
Clearance Time (s) 5.9 5.9
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 3500 3500
v/s Ratio Prot c0.55 0.32
v/s Ratio Perm
v/c Ratio 0.55 0.32
Uniform Delay, d1 0.0 0.0
Progression Factor 1.00 1.00
Incremental Delay, d2 0.3 0.2
Delay (s) 0.3 0.2
Level of Service A A
Approach Delay (s) 0.3 0.2 0.0 0.0
Approach LOS A A A A

Intersection Summary
HCM 2000 Control Delay 0.3 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 9.9
Intersection Capacity Utilization 53.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 8 1804 997 10 11 7
Future Volume (vph) 8 1804 997 10 11 7
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 165.0 125.0 0.0 0.0
Storage Lanes 1 1 1 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1342 3336 3466 1278 1487 1065
Flt Permitted 0.197 0.950
Satd. Flow (perm) 278 3336 3466 1278 1487 1065
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 11 8
Link Speed (k/h) 48 48 48
Link Distance (m) 335.9 830.5 412.7
Travel Time (s) 25.2 62.3 31.0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 33% 7% 3% 25% 20% 50%
Adj. Flow (vph) 9 1961 1084 11 12 8
Shared Lane Traffic (%)
Lane Group Flow (vph) 9 1961 1084 11 12 8
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 24 14 24 14
Number of Detectors 1 0 0 0 1 0
Detector Template Left Thru Thru Right Left Right
Leading Detector (m) 24.0 0.0 0.0 0.0 24.0 0.0
Trailing Detector (m) 15.0 0.0 0.0 0.0 15.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 15.0 15.0 15.0
Detector 1 Size(m) 9.0 15.0 15.0 9.0 9.0 9.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 3.0 3.0 3.0 3.0 3.0 3.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA NA Perm Perm Perm
Protected Phases 7 4 8
Permitted Phases 4 8 6 6
Detector Phase 7 4 8 8 6 6
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 20.0 8.0 8.0
Minimum Split (s) 8.0 28.0 28.0 28.0 33.0 33.0
Total Split (s) 8.0 67.0 59.0 59.0 33.0 33.0
Total Split (%) 8.0% 67.0% 59.0% 59.0% 33.0% 33.0%
Maximum Green (s) 5.0 60.5 52.5 52.5 26.6 26.6
Yellow Time (s) 3.0 4.7 4.7 4.7 3.4 3.4
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Lane Group EBL EBT WBT WBR SBL SBR
All-Red Time (s) 0.0 1.8 1.8 1.8 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.5 6.5 6.5 6.4 6.4
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None C-Max C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0 18.0 18.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 64.0 60.5 58.9 58.9 26.6 26.6
Actuated g/C Ratio 0.64 0.60 0.59 0.59 0.27 0.27
v/c Ratio 0.04 0.97 0.53 0.01 0.03 0.03
Control Delay 6.9 34.4 13.9 5.4 27.6 15.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 6.9 34.4 13.9 5.4 27.6 15.6
LOS A C B A C B
Approach Delay 34.3 13.9 22.8
Approach LOS C B C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2: and 6:SBL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.97
Intersection Signal Delay: 26.9 Intersection LOS: C
Intersection Capacity Utilization 67.3% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     665: Dundas St. & Halls Rd. 
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Group Flow (vph) 9 1961 1084 11 12 8
v/c Ratio 0.04 0.97 0.53 0.01 0.03 0.03
Control Delay 6.9 34.4 13.9 5.4 27.6 15.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 6.9 34.4 13.9 5.4 27.6 15.6
Queue Length 50th (m) 0.5 163.2 54.1 0.0 1.6 0.0
Queue Length 95th (m) 2.1 #225.8 85.0 2.4 5.5 3.2
Internal Link Dist (m) 311.9 806.5 388.7
Turn Bay Length (m) 165.0 125.0
Base Capacity (vph) 231 2018 2039 756 396 289
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.04 0.97 0.53 0.01 0.03 0.03

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 8 1804 997 10 11 7
Future Volume (vph) 8 1804 997 10 11 7
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 6.5 6.5 6.5 6.4 6.4
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1342 3336 3466 1278 1487 1065
Flt Permitted 0.20 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 279 3336 3466 1278 1487 1065
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 9 1961 1084 11 12 8
RTOR Reduction (vph) 0 0 0 5 0 6
Lane Group Flow (vph) 9 1961 1084 6 12 2
Heavy Vehicles (%) 33% 7% 3% 25% 20% 50%
Turn Type pm+pt NA NA Perm Perm Perm
Protected Phases 7 4 8
Permitted Phases 4 8 6 6
Actuated Green, G (s) 62.9 62.9 58.9 58.9 24.2 24.2
Effective Green, g (s) 62.9 62.9 58.9 58.9 24.2 24.2
Actuated g/C Ratio 0.63 0.63 0.59 0.59 0.24 0.24
Clearance Time (s) 3.0 6.5 6.5 6.5 6.4 6.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 186 2098 2041 752 359 257
v/s Ratio Prot 0.00 c0.59 0.31
v/s Ratio Perm 0.03 0.01 c0.01 0.00
v/c Ratio 0.05 0.93 0.53 0.01 0.03 0.01
Uniform Delay, d1 8.2 16.7 12.3 8.5 29.0 28.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 8.5 0.3 0.0 0.2 0.1
Delay (s) 8.3 25.2 12.6 8.5 29.1 28.8
Level of Service A C B A C C
Approach Delay (s) 25.1 12.5 29.0
Approach LOS C B C

Intersection Summary
HCM 2000 Control Delay 20.7 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 15.9
Intersection Capacity Utilization 67.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1089 28 82 918 14 63
Future Volume (vph) 1089 28 82 918 14 63
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 0.95 0.95 0.95 0.95 1.00 1.00
Frt 0.996 0.889
Flt Protected 0.996 0.991
Satd. Flow (prot) 3390 0 0 3397 1616 0
Flt Permitted 0.996 0.991
Satd. Flow (perm) 3390 0 0 3397 1616 0
Link Speed (k/h) 50 50 48
Link Distance (m) 205.3 52.7 76.8
Travel Time (s) 14.8 3.8 5.8
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 5% 0% 1% 5% 0% 3%
Adj. Flow (vph) 1184 30 89 998 15 68
Shared Lane Traffic (%)
Lane Group Flow (vph) 1214 0 0 1087 83 0
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(m) 0.0 0.0 3.5
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 14 24 24 14
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 73.4% ICU Level of Service D
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 21 1189 15 16 961 29 1 5 22 7 1 22
Future Volume (vph) 21 1189 15 16 961 29 1 5 22 7 1 22
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 0.95 0.95 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.998 0.996 0.892 0.902
Flt Protected 0.999 0.999 0.998 0.988
Satd. Flow (prot) 0 3389 0 0 3379 0 0 1673 0 0 1619 0
Flt Permitted 0.999 0.999 0.998 0.988
Satd. Flow (perm) 0 3389 0 0 3379 0 0 1673 0 0 1619 0
Link Speed (k/h) 50 50 48 48
Link Distance (m) 52.7 118.4 74.7 85.9
Travel Time (s) 3.8 8.5 5.6 6.4
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 10% 5% 0% 0% 5% 12% 0% 0% 0% 14% 0% 0%
Adj. Flow (vph) 23 1292 16 17 1045 32 1 5 24 8 1 24
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 1331 0 0 1094 0 0 30 0 0 33 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 0.0 0.0
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Sign Control Free Free Stop Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 60.0% ICU Level of Service B
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 1198 67 0 739 138 0 508 27 0 601 58
Future Volume (vph) 0 1198 67 0 739 138 0 508 27 0 601 58
Ideal Flow (vphpl) 1900 2005 1900 1900 2005 1900 1900 1900 1900 1900 2005 1900
Storage Length (m) 0.0 24.2 0.0 0.0 0.0 0.0 0.0 16.9
Storage Lanes 0 1 0 1 0 0 0 1
Taper Length (m) 0.0 0.0 0.0 0.0
Lane Util. Factor 1.00 *1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.93 1.00 0.97
Frt 0.992 0.850 0.993 0.850
Flt Protected
Satd. Flow (prot) 0 3394 0 0 1732 1395 0 1613 0 0 1732 1423
Flt Permitted
Satd. Flow (perm) 0 3394 0 0 1732 1300 0 1613 0 0 1732 1380
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 10 118 4 48
Link Speed (k/h) 50 50 50 50
Link Distance (m) 102.6 205.3 239.3 85.4
Travel Time (s) 7.4 14.8 17.2 6.1
Confl. Peds. (#/hr) 21 15 15 21 5 34 34 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 4% 4% 0% 3% 3% 0% 4% 0% 0% 3% 1%
Adj. Flow (vph) 0 1302 73 0 803 150 0 552 29 0 653 63
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 1375 0 0 803 150 0 581 0 0 653 63
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 3.5 0.0 0.0
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.08 1.16 1.16 1.08 1.16 1.16 1.16 1.16 1.16 1.08 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type NA NA Perm NA NA Perm
Protected Phases 2 2 4 4
Permitted Phases 2 4
Minimum Split (s) 25.0 25.0 25.0 26.0 26.0 26.0
Total Split (s) 44.0 44.0 44.0 36.0 36.0 36.0
Total Split (%) 55.0% 55.0% 55.0% 45.0% 45.0% 45.0%
Maximum Green (s) 37.5 37.5 37.5 29.5 29.5 29.5
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.8 2.8 2.8 2.8 2.8 2.8
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.5 6.5 6.5 6.5 6.5 6.5
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 10.0 10.0 10.0 12.0 12.0 12.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 37.5 37.5 37.5 29.5 29.5 29.5
Actuated g/C Ratio 0.47 0.47 0.47 0.37 0.37 0.37
v/c Ratio 0.86 0.99 0.22 0.97 1.02 0.12
Control Delay 31.5 48.9 8.0 57.9 69.3 7.8
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 31.5 48.9 8.0 57.9 69.3 7.8
LOS C D A E E A
Approach Delay 31.5 42.5 57.9 63.9
Approach LOS C D E E

Intersection Summary
Area Type: CBD
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 0.8 (1%), Referenced to phase 2:EBWB, Start of Green
Natural Cycle: 90
Control Type: Pretimed
Maximum v/c Ratio: 1.02
Intersection Signal Delay: 45.0 Intersection LOS: D
Intersection Capacity Utilization 85.1% ICU Level of Service E
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     89: BROCK ST S & DUNDAS ST
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Lane Group EBT WBT WBR NBT SBT SBR
Lane Group Flow (vph) 1375 803 150 581 653 63
v/c Ratio 0.86 0.99 0.22 0.97 1.02 0.12
Control Delay 31.5 48.9 8.0 57.9 69.3 7.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 31.5 48.9 8.0 57.9 69.3 7.8
Queue Length 50th (m) 104.9 60.1 1.9 78.1 ~94.0 1.3
Queue Length 95th (m) m121.6 #172.7 m17.0 #137.9 #154.6 8.1
Internal Link Dist (m) 78.6 181.3 215.3 61.4
Turn Bay Length (m) 16.9
Base Capacity (vph) 1596 811 672 597 638 539
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.86 0.99 0.22 0.97 1.02 0.12

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 1198 67 0 739 138 0 508 27 0 601 58
Future Volume (vph) 0 1198 67 0 739 138 0 508 27 0 601 58
Ideal Flow (vphpl) 1900 2005 1900 1900 2005 1900 1900 1900 1900 1900 2005 1900
Total Lost time (s) 6.5 6.5 6.5 6.5 6.5 6.5
Lane Util. Factor *1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.93 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.99 1.00 0.85 0.99 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3394 1732 1300 1614 1732 1380
Flt Permitted 1.00 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3394 1732 1300 1614 1732 1380
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1302 73 0 803 150 0 552 29 0 653 63
RTOR Reduction (vph) 0 5 0 0 0 63 0 3 0 0 0 30
Lane Group Flow (vph) 0 1370 0 0 803 87 0 578 0 0 653 33
Confl. Peds. (#/hr) 21 15 15 21 5 34 34 5
Heavy Vehicles (%) 0% 4% 4% 0% 3% 3% 0% 4% 0% 0% 3% 1%
Turn Type NA NA Perm NA NA Perm
Protected Phases 2 2 4 4
Permitted Phases 2 4
Actuated Green, G (s) 37.5 37.5 37.5 29.5 29.5 29.5
Effective Green, g (s) 37.5 37.5 37.5 29.5 29.5 29.5
Actuated g/C Ratio 0.47 0.47 0.47 0.37 0.37 0.37
Clearance Time (s) 6.5 6.5 6.5 6.5 6.5 6.5
Lane Grp Cap (vph) 1590 811 609 595 638 508
v/s Ratio Prot 0.40 c0.46 0.36 c0.38
v/s Ratio Perm 0.07 0.02
v/c Ratio 0.86 0.99 0.14 0.97 1.02 0.06
Uniform Delay, d1 18.9 21.1 12.1 24.8 25.2 16.3
Progression Factor 1.44 0.94 1.82 1.00 1.00 1.00
Incremental Delay, d2 3.7 26.7 0.4 30.7 41.7 0.2
Delay (s) 31.0 46.5 22.4 55.5 67.0 16.6
Level of Service C D C E E B
Approach Delay (s) 31.0 42.7 55.5 62.5
Approach LOS C D E E

Intersection Summary
HCM 2000 Control Delay 44.2 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.00
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 85.1% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 104 1145 112 62 617 24 163 405 88 29 207 87
Future Volume (vph) 104 1145 112 62 617 24 163 405 88 29 207 87
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 24.7 0.0 30.2 16.0 7.6 11.0 13.8 0.0
Storage Lanes 1 0 1 1 1 1 1 0
Taper Length (m) 32.9 38.5 41.4 24.7
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 1.00 1.00 0.99 0.98 0.99 0.99
Frt 0.987 0.994 0.850 0.955
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1575 3013 0 1606 3099 0 1560 1691 1437 1606 1592 0
Flt Permitted 0.355 0.107 0.449 0.286
Satd. Flow (perm) 584 3013 0 181 3099 0 726 1691 1402 481 1592 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 19 7 48 28
Link Speed (k/h) 50 50 50 50
Link Distance (m) 118.8 293.5 120.1 355.3
Travel Time (s) 8.6 21.1 8.6 25.6
Confl. Peds. (#/hr) 10 7 7 10 22 11 11 22
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 2% 5% 4% 0% 3% 0% 3% 0% 0% 0% 0% 1%
Adj. Flow (vph) 113 1245 122 67 671 26 177 440 96 32 225 95
Shared Lane Traffic (%)
Lane Group Flow (vph) 113 1367 0 67 697 0 177 440 96 32 320 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA Perm NA Perm NA Perm Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 8 4
Minimum Split (s) 28.0 28.0 28.0 28.0 28.0 28.0 28.0 28.0 28.0
Total Split (s) 48.0 48.0 48.0 48.0 32.0 32.0 32.0 32.0 32.0
Total Split (%) 60.0% 60.0% 60.0% 60.0% 40.0% 40.0% 40.0% 40.0% 40.0%
Maximum Green (s) 41.5 41.5 41.5 41.5 25.5 25.5 25.5 25.5 25.5
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 14.0 14.0 14.0 14.0 15.0 15.0 15.0 15.0 15.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 41.5 41.5 41.5 41.5 25.5 25.5 25.5 25.5 25.5
Actuated g/C Ratio 0.52 0.52 0.52 0.52 0.32 0.32 0.32 0.32 0.32
v/c Ratio 0.37 0.87 0.72 0.43 0.77 0.82 0.20 0.21 0.61
Control Delay 14.5 24.2 30.1 4.7 48.9 39.5 12.4 24.3 26.8
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 14.5 24.2 30.1 4.7 48.9 39.5 12.4 24.3 26.8
LOS B C C A D D B C C
Approach Delay 23.4 6.9 38.2 26.5
Approach LOS C A D C

Intersection Summary
Area Type: CBD
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 20.8 (26%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 65
Control Type: Pretimed
Maximum v/c Ratio: 0.87
Intersection Signal Delay: 23.1 Intersection LOS: C
Intersection Capacity Utilization 97.9% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     95: RR 45 (HENRY ST)/EUCLID ST & DUNDAS ST
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Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 113 1367 67 697 177 440 96 32 320
v/c Ratio 0.37 0.87 0.72 0.43 0.77 0.82 0.20 0.21 0.61
Control Delay 14.5 24.2 30.1 4.7 48.9 39.5 12.4 24.3 26.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 14.5 24.2 30.1 4.7 48.9 39.5 12.4 24.3 26.8
Queue Length 50th (m) 12.7 109.3 1.6 8.1 22.1 56.1 4.7 3.2 34.1
Queue Length 95th (m) m13.3 m123.9 m1.9 m9.5 #52.1 #98.9 14.2 9.7 57.8
Internal Link Dist (m) 94.8 269.5 96.1 331.3
Turn Bay Length (m) 24.7 30.2 7.6 11.0 13.8
Base Capacity (vph) 302 1572 93 1610 231 539 479 153 526
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.37 0.87 0.72 0.43 0.77 0.82 0.20 0.21 0.61

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 104 1145 112 62 617 24 163 405 88 29 207 87
Future Volume (vph) 104 1145 112 62 617 24 163 405 88 29 207 87
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 0.99
Flpb, ped/bikes 0.99 1.00 1.00 1.00 0.99 1.00 1.00 0.99 1.00
Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 0.96
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1563 3012 1606 3101 1537 1691 1402 1598 1593
Flt Permitted 0.36 1.00 0.11 1.00 0.45 1.00 1.00 0.29 1.00
Satd. Flow (perm) 585 3012 181 3101 727 1691 1402 481 1593
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 113 1245 122 67 671 26 177 440 96 32 225 95
RTOR Reduction (vph) 0 9 0 0 3 0 0 0 33 0 19 0
Lane Group Flow (vph) 113 1358 0 67 694 0 177 440 63 32 301 0
Confl. Peds. (#/hr) 10 7 7 10 22 11 11 22
Heavy Vehicles (%) 2% 5% 4% 0% 3% 0% 3% 0% 0% 0% 0% 1%
Turn Type Perm NA Perm NA Perm NA Perm Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 8 4
Actuated Green, G (s) 41.5 41.5 41.5 41.5 25.5 25.5 25.5 25.5 25.5
Effective Green, g (s) 41.5 41.5 41.5 41.5 25.5 25.5 25.5 25.5 25.5
Actuated g/C Ratio 0.52 0.52 0.52 0.52 0.32 0.32 0.32 0.32 0.32
Clearance Time (s) 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5
Lane Grp Cap (vph) 303 1562 93 1608 231 539 446 153 507
v/s Ratio Prot c0.45 0.22 c0.26 0.19
v/s Ratio Perm 0.19 0.37 0.24 0.05 0.07
v/c Ratio 0.37 0.87 0.72 0.43 0.77 0.82 0.14 0.21 0.59
Uniform Delay, d1 11.5 16.9 14.8 11.9 24.6 25.1 19.4 19.9 22.9
Progression Factor 1.01 1.19 0.37 0.37 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.7 3.6 16.3 0.3 21.2 12.8 0.7 3.1 5.0
Delay (s) 13.4 23.6 21.8 4.7 45.8 37.9 20.1 23.0 27.9
Level of Service B C C A D D C C C
Approach Delay (s) 22.8 6.2 37.5 27.5
Approach LOS C A D C

Intersection Summary
HCM 2000 Control Delay 22.6 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 97.9% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 145 1149 23 80 859 235 37 667 79 283 432 86
Future Volume (vph) 145 1149 23 80 859 235 37 667 79 283 432 86
Ideal Flow (vphpl) 2050 2005 1900 1900 2005 1900 1900 2005 1900 2050 1900 1900
Storage Length (m) 17.1 0.0 98.4 0.0 23.5 0.0 102.4 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 37.0 12.6 27.3 30.0
Lane Util. Factor 1.00 *1.00 0.95 1.00 *1.00 0.95 1.00 *1.00 0.95 1.00 0.95 0.95
Ped Bike Factor 1.00 1.00 1.00 0.99 0.99 1.00 1.00 0.99
Frt 0.997 0.968 0.984 0.975
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1667 3386 0 1545 3291 0 1447 3395 0 1620 3053 0
Flt Permitted 0.104 0.112 0.441 0.192
Satd. Flow (perm) 182 3386 0 182 3291 0 664 3395 0 326 3053 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 2 42 14 28
Link Speed (k/h) 50 50 50 40
Link Distance (m) 457.3 160.3 1037.5 218.0
Travel Time (s) 32.9 11.5 74.7 19.6
Confl. Peds. (#/hr) 13 26 26 13 23 17 17 23
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 4% 5% 6% 4% 4% 6% 11% 3% 4% 7% 2% 2%
Adj. Flow (vph) 158 1249 25 87 934 255 40 725 86 308 470 93
Shared Lane Traffic (%)
Lane Group Flow (vph) 158 1274 0 87 1189 0 40 811 0 308 563 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.05 1.08 1.16 1.16 1.08 1.16 1.16 1.08 1.16 1.05 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type pm+pt NA pm+pt NA Perm NA pm+pt NA
Protected Phases 5 2 1 6 8 7 4
Permitted Phases 2 6 8 4
Minimum Split (s) 10.5 41.0 10.5 41.0 35.0 35.0 11.5 35.0
Total Split (s) 10.5 42.1 10.5 42.1 35.0 35.0 12.4 47.4
Total Split (%) 10.5% 42.1% 10.5% 42.1% 35.0% 35.0% 12.4% 47.4%
Maximum Green (s) 6.8 35.6 6.8 35.6 28.5 28.5 8.7 40.9
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 0.0 2.8 0.0 2.8 2.8 2.8 0.0 2.8
Lost Time Adjust (s) -3.0 0.0 0.0 0.0 0.0 0.0 -3.0 0.0
Total Lost Time (s) 0.7 6.5 3.7 6.5 6.5 6.5 0.7 6.5
Lead/Lag Lead Lag Lead Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 25.0 25.0 21.0 21.0 21.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 51.2 35.6 45.2 35.6 28.5 28.5 46.7 40.9
Actuated g/C Ratio 0.51 0.36 0.45 0.36 0.28 0.28 0.47 0.41
v/c Ratio 0.66 1.06 0.50 0.99 0.21 0.83 1.02 0.45
Control Delay 31.0 74.5 27.1 50.4 30.9 41.6 78.7 21.6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 31.0 74.5 27.1 50.4 30.9 41.6 78.7 21.6
LOS C E C D C D E C
Approach Delay 69.7 48.8 41.1 41.8
Approach LOS E D D D

Intersection Summary
Area Type: CBD
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 100
Control Type: Pretimed
Maximum v/c Ratio: 1.06
Intersection Signal Delay: 52.7 Intersection LOS: D
Intersection Capacity Utilization 98.4% ICU Level of Service F
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     96: GARDEN ST & DUNDAS ST
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 158 1274 87 1189 40 811 308 563
v/c Ratio 0.66 1.06 0.50 0.99 0.21 0.83 1.02 0.45
Control Delay 31.0 74.5 27.1 50.4 30.9 41.6 78.7 21.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 31.0 74.5 27.1 50.4 30.9 41.6 78.7 21.6
Queue Length 50th (m) 14.3 ~125.4 6.6 90.7 5.4 66.5 ~35.9 35.4
Queue Length 95th (m) #35.8 #161.4 18.4 #73.1 13.6 #87.5 #83.8 48.7
Internal Link Dist (m) 433.3 136.3 1013.5 194.0
Turn Bay Length (m) 17.1 98.4 23.5 102.4
Base Capacity (vph) 238 1206 174 1198 189 977 303 1265
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.66 1.06 0.50 0.99 0.21 0.83 1.02 0.45

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 145 1149 23 80 859 235 37 667 79 283 432 86
Future Volume (vph) 145 1149 23 80 859 235 37 667 79 283 432 86
Ideal Flow (vphpl) 2050 2005 1900 1900 2005 1900 1900 2005 1900 2050 1900 1900
Total Lost time (s) 0.7 6.5 3.7 6.5 6.5 6.5 0.7 6.5
Lane Util. Factor 1.00 *1.00 1.00 *1.00 1.00 *1.00 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.97 1.00 0.98 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1666 3386 1544 3291 1431 3396 1619 3054
Flt Permitted 0.10 1.00 0.11 1.00 0.44 1.00 0.19 1.00
Satd. Flow (perm) 182 3386 183 3291 664 3396 328 3054
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 158 1249 25 87 934 255 40 725 86 308 470 93
RTOR Reduction (vph) 0 1 0 0 27 0 0 10 0 0 17 0
Lane Group Flow (vph) 158 1273 0 87 1162 0 40 801 0 308 546 0
Confl. Peds. (#/hr) 13 26 26 13 23 17 17 23
Heavy Vehicles (%) 4% 5% 6% 4% 4% 6% 11% 3% 4% 7% 2% 2%
Turn Type pm+pt NA pm+pt NA Perm NA pm+pt NA
Protected Phases 5 2 1 6 8 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 42.4 35.6 42.4 35.6 28.5 28.5 40.9 40.9
Effective Green, g (s) 48.4 35.6 42.4 35.6 28.5 28.5 43.9 40.9
Actuated g/C Ratio 0.48 0.36 0.42 0.36 0.28 0.28 0.44 0.41
Clearance Time (s) 3.7 6.5 3.7 6.5 6.5 6.5 3.7 6.5
Lane Grp Cap (vph) 233 1205 170 1171 189 967 295 1249
v/s Ratio Prot c0.07 c0.38 0.03 0.35 c0.24 c0.12 0.18
v/s Ratio Perm 0.26 0.18 0.06 0.34
v/c Ratio 0.68 1.06 0.51 0.99 0.21 0.83 1.04 0.44
Uniform Delay, d1 19.3 32.2 22.1 32.1 27.2 33.5 22.5 21.3
Progression Factor 1.00 1.00 1.28 0.86 1.00 1.00 1.00 1.00
Incremental Delay, d2 14.8 42.1 9.3 22.8 2.5 8.1 64.4 1.1
Delay (s) 34.0 74.3 37.7 50.3 29.7 41.6 86.9 22.4
Level of Service C E D D C D F C
Approach Delay (s) 69.9 49.4 41.0 45.2
Approach LOS E D D D

Intersection Summary
HCM 2000 Control Delay 53.6 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.93
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 17.4
Intersection Capacity Utilization 98.4% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 13 1318 6 26 930 22 15 39 83 36 18 8
Future Volume (vph) 13 1318 6 26 930 22 15 39 83 36 18 8
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 0.95 0.95 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 0.99 1.00
Frt 0.999 0.997 0.918 0.982
Flt Protected 0.999 0.995 0.972
Satd. Flow (prot) 0 2841 0 0 2833 0 0 1354 0 0 1464 0
Flt Permitted 0.940 0.876 0.957 0.727
Satd. Flow (perm) 0 2670 0 0 2484 0 0 1300 0 0 1093 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 1 5 40 9
Link Speed (k/h) 50 50 50 50
Link Distance (m) 118.4 457.3 151.2 181.4
Travel Time (s) 8.5 32.9 10.9 13.1
Confl. Peds. (#/hr) 8 3 3 8 11 3 3 11
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 17% 13% 0% 5% 13% 17% 0% 33% 6% 11% 0% 27%
Adj. Flow (vph) 14 1433 7 28 1011 24 16 42 90 39 20 9
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 1454 0 0 1063 0 0 148 0 0 68 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 0.0 0.0
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 0 1 0 1 1 1 1
Detector Template 
Leading Detector (m) 15.0 0.0 15.0 0.0 15.0 15.0 15.0 15.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 15.0 0.0 15.0 0.0 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Detector Phase 8 8 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 28.0 28.0 28.0 28.0 26.5 26.5 26.5 26.5
Total Split (s) 53.5 53.5 53.5 53.5 26.5 26.5 26.5 26.5
Total Split (%) 66.9% 66.9% 66.9% 66.9% 33.1% 33.1% 33.1% 33.1%
Maximum Green (s) 47.0 47.0 47.0 47.0 20.0 20.0 20.0 20.0
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.5 6.5 6.5 6.5
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0 13.0 13.0 13.0 13.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 54.5 54.5 12.5 12.5
Actuated g/C Ratio 0.68 0.68 0.16 0.16
v/c Ratio 0.80 0.63 0.62 0.38
Control Delay 18.2 10.0 33.8 31.8
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 18.2 10.0 33.8 31.8
LOS B B C C
Approach Delay 18.2 10.0 33.8 31.8
Approach LOS B B C C

Intersection Summary
Area Type: CBD
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.80
Intersection Signal Delay: 16.2 Intersection LOS: B
Intersection Capacity Utilization 76.2% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     163: HICKORY ST & DUNDAS ST
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Lane Group EBT WBT NBT SBT
Lane Group Flow (vph) 1454 1063 148 68
v/c Ratio 0.80 0.63 0.62 0.38
Control Delay 18.2 10.0 33.8 31.8
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 18.2 10.0 33.8 31.8
Queue Length 50th (m) 59.5 36.1 14.2 7.5
Queue Length 95th (m) m#79.4 68.4 28.2 16.6
Internal Link Dist (m) 94.4 433.3 127.2 157.4
Turn Bay Length (m)
Base Capacity (vph) 1818 1693 355 280
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.80 0.63 0.42 0.24

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 13 1318 6 26 930 22 15 39 83 36 18 8
Future Volume (vph) 13 1318 6 26 930 22 15 39 83 36 18 8
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.5 6.5 6.5
Lane Util. Factor 0.95 0.95 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.99 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.92 0.98
Flt Protected 1.00 1.00 0.99 0.97
Satd. Flow (prot) 2840 2831 1351 1462
Flt Permitted 0.94 0.88 0.96 0.73
Satd. Flow (perm) 2672 2484 1300 1093
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 14 1433 7 28 1011 24 16 42 90 39 20 9
RTOR Reduction (vph) 0 0 0 0 2 0 0 34 0 0 8 0
Lane Group Flow (vph) 0 1454 0 0 1061 0 0 114 0 0 60 0
Confl. Peds. (#/hr) 8 3 3 8 11 3 3 11
Heavy Vehicles (%) 17% 13% 0% 5% 13% 17% 0% 33% 6% 11% 0% 27%
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 54.5 54.5 12.5 12.5
Effective Green, g (s) 54.5 54.5 12.5 12.5
Actuated g/C Ratio 0.68 0.68 0.16 0.16
Clearance Time (s) 6.5 6.5 6.5 6.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1820 1692 203 170
v/s Ratio Prot
v/s Ratio Perm c0.54 0.43 c0.09 0.06
v/c Ratio 0.80 0.63 0.56 0.36
Uniform Delay, d1 8.9 7.1 31.2 30.2
Progression Factor 1.46 1.00 1.00 1.00
Incremental Delay, d2 2.7 1.8 3.5 1.3
Delay (s) 15.8 8.9 34.8 31.4
Level of Service B A C C
Approach Delay (s) 15.8 8.9 34.8 31.4
Approach LOS B A C C

Intersection Summary
HCM 2000 Control Delay 14.5 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 76.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1449 118 12 1033 25 36
Future Volume (vph) 1449 118 12 1033 25 36
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 33.0 20.0 0.0 0.0
Storage Lanes 1 1 1 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 0.95 1.00 1.00 0.95 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3400 1536 1785 3466 1785 1597
Flt Permitted 0.950 0.950
Satd. Flow (perm) 3400 1536 1785 3466 1785 1597
Link Speed (k/h) 50 50 48
Link Distance (m) 414.1 110.3 113.4
Travel Time (s) 29.8 7.9 8.5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 5% 4% 0% 3% 0% 0%
Adj. Flow (vph) 1575 128 13 1123 27 39
Shared Lane Traffic (%)
Lane Group Flow (vph) 1575 128 13 1123 27 39
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(m) 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane Yes Yes
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 14 24 24 14
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 50.1% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1542 104 30 1124 72 40
Future Volume (vph) 1542 104 30 1124 72 40
Ideal Flow (vphpl) 2005 1900 1900 1900 1900 1900
Storage Length (m) 0.0 26.6 28.2 0.0
Storage Lanes 0 1 1 1
Taper Length (m) 28.8 24.6
Lane Util. Factor *1.00 0.95 1.00 0.95 1.00 1.00
Ped Bike Factor 1.00 0.99
Frt 0.991 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3168 0 1317 2869 1373 1307
Flt Permitted 0.114 0.950
Satd. Flow (perm) 3168 0 158 2869 1362 1307
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 14 30
Link Speed (k/h) 50 50 50
Link Distance (m) 160.3 229.7 303.4
Travel Time (s) 11.5 16.5 21.8
Confl. Peds. (#/hr) 7 7 6
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 11% 17% 22% 12% 17% 10%
Adj. Flow (vph) 1676 113 33 1222 78 43
Shared Lane Traffic (%)
Lane Group Flow (vph) 1789 0 33 1222 78 43
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(m) 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane Yes
Headway Factor 1.08 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 15 25 25 15
Number of Detectors 0 0 0 1 1
Detector Template 
Leading Detector (m) 0.0 0.0 0.0 9.0 9.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 0.0 0.0 0.0 9.0 9.0
Detector 1 Type Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Turn Type NA Perm NA Perm Perm
Protected Phases 2 2
Permitted Phases 2 8 8
Detector Phase 8 8
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 8.0 8.0
Minimum Split (s) 29.0 29.0 29.0 30.0 30.0
Total Split (s) 70.0 70.0 70.0 30.0 30.0
Total Split (%) 70.0% 70.0% 70.0% 30.0% 30.0%
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Lane Group EBT EBR WBL WBT NBL NBR
Maximum Green (s) 63.6 63.6 63.6 24.5 24.5
Yellow Time (s) 4.0 4.0 4.0 3.3 3.3
All-Red Time (s) 2.4 2.4 2.4 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.4 6.4 6.4 5.5 5.5
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 14.0 14.0 14.0 16.0 16.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 80.6 80.6 80.6 11.4 11.4
Actuated g/C Ratio 0.81 0.81 0.81 0.11 0.11
v/c Ratio 0.70 0.26 0.53 0.50 0.24
Control Delay 5.5 10.4 5.7 52.1 22.1
Queue Delay 0.5 0.0 0.0 0.0 0.0
Total Delay 6.0 10.4 5.7 52.1 22.1
LOS A B A D C
Approach Delay 6.0 5.8 41.4
Approach LOS A A D

Intersection Summary
Area Type: CBD
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:EBWB, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.70
Intersection Signal Delay: 7.3 Intersection LOS: A
Intersection Capacity Utilization 65.0% ICU Level of Service C
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     97: LUPIN DR & DUNDAS ST
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Lane Group EBT WBL WBT NBL NBR
Lane Group Flow (vph) 1789 33 1222 78 43
v/c Ratio 0.70 0.26 0.53 0.50 0.24
Control Delay 5.5 10.4 5.7 52.1 22.1
Queue Delay 0.5 0.0 0.0 0.0 0.0
Total Delay 6.0 10.4 5.7 52.1 22.1
Queue Length 50th (m) 20.2 1.4 37.1 13.3 2.1
Queue Length 95th (m) m22.6 7.1 62.2 25.4 10.7
Internal Link Dist (m) 136.3 205.7 279.4
Turn Bay Length (m) 26.6 28.2
Base Capacity (vph) 2557 127 2313 333 342
Starvation Cap Reductn 345 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.81 0.26 0.53 0.23 0.13

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1542 104 30 1124 72 40
Future Volume (vph) 1542 104 30 1124 72 40
Ideal Flow (vphpl) 2005 1900 1900 1900 1900 1900
Total Lost time (s) 6.4 6.4 6.4 5.5 5.5
Lane Util. Factor *1.00 1.00 0.95 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 0.99 1.00
Frt 0.99 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3167 1316 2869 1362 1307
Flt Permitted 1.00 0.11 1.00 0.95 1.00
Satd. Flow (perm) 3167 158 2869 1362 1307
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1676 113 33 1222 78 43
RTOR Reduction (vph) 3 0 0 0 0 27
Lane Group Flow (vph) 1786 0 33 1222 78 16
Confl. Peds. (#/hr) 7 7 6
Heavy Vehicles (%) 11% 17% 22% 12% 17% 10%
Turn Type NA Perm NA Perm Perm
Protected Phases 2 2
Permitted Phases 2 8 8
Actuated Green, G (s) 78.3 78.3 78.3 9.8 9.8
Effective Green, g (s) 78.3 78.3 78.3 9.8 9.8
Actuated g/C Ratio 0.78 0.78 0.78 0.10 0.10
Clearance Time (s) 6.4 6.4 6.4 5.5 5.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2479 123 2246 133 128
v/s Ratio Prot c0.56 0.43
v/s Ratio Perm 0.21 c0.06 0.01
v/c Ratio 0.72 0.27 0.54 0.59 0.12
Uniform Delay, d1 5.4 3.0 4.1 43.2 41.2
Progression Factor 0.76 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 5.3 1.0 6.5 0.4
Delay (s) 4.7 8.3 5.1 49.6 41.6
Level of Service A A A D D
Approach Delay (s) 4.7 5.1 46.8
Approach LOS A A D

Intersection Summary
HCM 2000 Control Delay 6.5 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 11.9
Intersection Capacity Utilization 65.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 150 1341 91 114 937 180 85 545 138 178 418 95
Future Volume (vph) 150 1341 91 114 937 180 85 545 138 178 418 95
Ideal Flow (vphpl) 1900 2005 1900 1900 1900 1900 1900 2005 1900 1900 1900 1900
Storage Length (m) 65.0 0.0 40.2 0.0 37.3 0.0 29.6 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 49.9 21.5 43.0 50.6
Lane Util. Factor 1.00 *1.00 0.95 1.00 0.95 0.95 1.00 *1.00 0.95 1.00 0.95 0.95
Ped Bike Factor 1.00 1.00 0.98 1.00 1.00 0.99
Frt 0.990 0.976 0.970 0.972
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1580 3534 0 1539 3187 0 1500 3246 0 1668 2987 0
Flt Permitted 0.105 0.108 0.443 0.167
Satd. Flow (perm) 175 3534 0 175 3187 0 683 3246 0 293 2987 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 10 30 35 33
Link Speed (k/h) 50 50 50 50
Link Distance (m) 250.1 563.2 123.0 257.8
Travel Time (s) 18.0 40.6 8.9 18.6
Confl. Peds. (#/hr) 12 14 14 12 23 7 7 23
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 13% 11% 9% 16% 9% 8% 19% 18% 18% 7% 15% 13%
Adj. Flow (vph) 163 1458 99 124 1018 196 92 592 150 193 454 103
Shared Lane Traffic (%)
Lane Group Flow (vph) 163 1557 0 124 1214 0 92 742 0 193 557 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes Yes
Headway Factor 1.01 0.95 1.01 1.01 1.01 1.01 1.01 0.95 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 0 1 0 1 1 2 1
Detector Template 
Leading Detector (m) 24.0 0.0 24.0 0.0 14.0 14.0 24.0 14.0
Trailing Detector (m) 15.0 0.0 15.0 0.0 -1.0 -1.0 -1.0 -1.0
Detector 1 Position(m) 15.0 0.0 15.0 0.0 -1.0 -1.0 -1.0 -1.0
Detector 1 Size(m) 9.0 0.0 9.0 0.0 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 15.0
Detector 2 Size(m) 9.0
Detector 2 Type Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0
Turn Type pm+pt NA pm+pt NA Perm NA pm+pt NA
Protected Phases 5 2 1 6 8 7 4
Permitted Phases 2 6 8 4
Detector Phase 5 1 8 8 7 4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Switch Phase
Minimum Initial (s) 5.0 20.0 5.0 20.0 8.0 8.0 5.0 8.0
Minimum Split (s) 9.0 29.0 9.0 29.0 27.0 27.0 9.0 27.0
Total Split (s) 10.0 44.0 9.0 43.0 27.0 27.0 10.0 37.0
Total Split (%) 11.1% 48.9% 10.0% 47.8% 30.0% 30.0% 11.1% 41.1%
Maximum Green (s) 7.0 38.0 6.0 37.0 20.9 20.9 7.0 30.9
Yellow Time (s) 3.0 3.7 3.0 3.7 4.2 4.2 3.0 4.2
All-Red Time (s) 0.0 2.3 0.0 2.3 1.9 1.9 0.0 1.9
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.0 3.0 6.0 6.1 6.1 3.0 6.1
Lead/Lag Lead Lag Lead Lag Lag Lag Lead
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max None None None None
Walk Time (s) 15.0 15.0 15.0 15.0 15.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 48.0 38.0 46.0 37.0 20.9 20.9 34.0 30.9
Actuated g/C Ratio 0.53 0.42 0.51 0.41 0.23 0.23 0.38 0.34
v/c Ratio 0.81 1.04 0.69 0.91 0.58 0.95 0.89 0.53
Control Delay 45.2 60.9 34.1 36.5 47.6 56.0 62.7 24.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 45.2 60.9 34.1 36.5 47.6 56.0 62.7 24.5
LOS D E C D D E E C
Approach Delay 59.4 36.3 55.1 34.3
Approach LOS E D E C

Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 47.7 (53%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.04
Intersection Signal Delay: 47.9 Intersection LOS: D
Intersection Capacity Utilization 89.5% ICU Level of Service E
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     98: DUNDAS ST & RR 36 (ANDERSON ST)
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 163 1557 124 1214 92 742 193 557
v/c Ratio 0.81 1.04 0.69 0.91 0.58 0.95 0.89 0.53
Control Delay 45.2 60.9 34.1 36.5 47.6 56.0 62.7 24.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 45.2 60.9 34.1 36.5 47.6 56.0 62.7 24.5
Queue Length 50th (m) 12.0 ~134.9 9.0 91.8 13.0 55.9 21.2 34.7
Queue Length 95th (m) #41.6 #171.5 #28.8 #131.5 #31.4 #87.3 #50.6 49.2
Internal Link Dist (m) 226.1 539.2 99.0 233.8
Turn Bay Length (m) 65.0 40.2 37.3 29.6
Base Capacity (vph) 202 1499 180 1327 158 780 217 1047
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.81 1.04 0.69 0.91 0.58 0.95 0.89 0.53

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 150 1341 91 114 937 180 85 545 138 178 418 95
Future Volume (vph) 150 1341 91 114 937 180 85 545 138 178 418 95
Ideal Flow (vphpl) 1900 2005 1900 1900 1900 1900 1900 2005 1900 1900 1900 1900
Total Lost time (s) 3.0 6.0 3.0 6.0 6.1 6.1 3.0 6.1
Lane Util. Factor 1.00 *1.00 1.00 0.95 1.00 *1.00 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.98 1.00 0.97 1.00 0.97
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1580 3536 1539 3186 1464 3245 1668 2988
Flt Permitted 0.11 1.00 0.11 1.00 0.44 1.00 0.17 1.00
Satd. Flow (perm) 175 3536 175 3186 683 3245 294 2988
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 163 1458 99 124 1018 196 92 592 150 193 454 103
RTOR Reduction (vph) 0 6 0 0 18 0 0 27 0 0 22 0
Lane Group Flow (vph) 163 1551 0 124 1196 0 92 715 0 193 535 0
Confl. Peds. (#/hr) 12 14 14 12 23 7 7 23
Heavy Vehicles (%) 13% 11% 9% 16% 9% 8% 19% 18% 18% 7% 15% 13%
Turn Type pm+pt NA pm+pt NA Perm NA pm+pt NA
Protected Phases 5 2 1 6 8 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 45.0 38.0 43.0 37.0 20.9 20.9 30.9 30.9
Effective Green, g (s) 45.0 38.0 43.0 37.0 20.9 20.9 30.9 30.9
Actuated g/C Ratio 0.50 0.42 0.48 0.41 0.23 0.23 0.34 0.34
Clearance Time (s) 3.0 6.0 3.0 6.0 6.1 6.1 3.0 6.1
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 196 1492 174 1309 158 753 207 1025
v/s Ratio Prot c0.06 c0.44 0.05 0.38 0.22 c0.07 0.18
v/s Ratio Perm 0.35 0.29 0.13 c0.25
v/c Ratio 0.83 1.04 0.71 0.91 0.58 0.95 0.93 0.52
Uniform Delay, d1 17.5 26.0 19.8 25.0 30.7 34.0 24.8 23.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 24.9 34.3 12.9 11.3 5.4 21.1 43.7 0.5
Delay (s) 42.3 60.3 32.7 36.3 36.0 55.1 68.5 24.1
Level of Service D E C D D E E C
Approach Delay (s) 58.6 36.0 53.0 35.6
Approach LOS E D D D

Intersection Summary
HCM 2000 Control Delay 47.4 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.02
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 18.1
Intersection Capacity Utilization 89.5% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 216 1117 172 237 682 122 164 1213 245 146 924 153
Future Volume (vph) 216 1117 172 237 682 122 164 1213 245 146 924 153
Ideal Flow (vphpl) 1900 1900 1900 2050 1900 1900 1900 2005 1900 2050 1900 1900
Storage Length (m) 77.5 85.1 104.8 0.0 57.4 64.0 97.0 31.1
Storage Lanes 1 1 1 0 1 1 1 1
Taper Length (m) 29.5 29.8 31.8 16.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 *1.00 1.00 1.00 0.95 1.00
Ped Bike Factor 1.00 0.97 1.00 0.98 0.98
Frt 0.850 0.977 0.850 0.850
Flt Protected *0.950 0.950 0.950 0.950
Satd. Flow (prot) 1733 3466 1581 1888 3387 0 1716 3741 1551 1907 3433 1581
Flt Permitted 0.122 0.110 0.119 0.096
Satd. Flow (perm) 222 3466 1541 219 3387 0 215 3741 1522 193 3433 1542
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 135 19 184 127
Link Speed (k/h) 50 50 60 60
Link Distance (m) 253.5 302.2 177.5 245.6
Travel Time (s) 18.3 21.8 10.7 14.7
Confl. Peds. (#/hr) 9 10 10 9 8 4 4 8
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 3% 3% 1% 2% 2% 6% 4% 6% 3% 1% 4% 1%
Adj. Flow (vph) 235 1214 187 258 741 133 178 1318 266 159 1004 166
Shared Lane Traffic (%)
Lane Group Flow (vph) 235 1214 187 258 874 0 178 1318 266 159 1004 166
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes Yes
Headway Factor 1.01 1.01 1.01 0.92 1.01 1.01 1.01 0.95 1.01 0.92 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type pm+pt NA Perm pm+pt NA pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 8 8 4 4
Minimum Split (s) 8.0 32.0 32.0 8.0 32.0 8.0 27.0 27.0 8.0 27.0 27.0
Total Split (s) 16.0 46.0 46.0 10.0 40.0 9.0 46.0 46.0 8.0 45.0 45.0
Total Split (%) 14.5% 41.8% 41.8% 9.1% 36.4% 8.2% 41.8% 41.8% 7.3% 40.9% 40.9%
Maximum Green (s) 13.0 39.2 39.2 7.0 33.2 6.0 39.8 39.8 5.0 38.8 38.8
Yellow Time (s) 3.0 4.0 4.0 3.0 4.0 3.0 4.2 4.2 3.0 4.2 4.2
All-Red Time (s) 0.0 2.8 2.8 0.0 2.8 0.0 2.0 2.0 0.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 -3.0 0.0 -2.0 0.0 0.0 -3.0 0.0 0.0
Total Lost Time (s) 3.0 6.8 6.8 0.0 6.8 1.0 6.2 6.2 0.0 6.2 6.2
Lead/Lag Lead Lag Lag Lead Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize?
Walk Time (s) 18.0 18.0 18.0 15.0 15.0 15.0 15.0
Flash Dont Walk (s) 6.0 6.0 6.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 53.0 39.2 39.2 50.0 33.2 53.0 39.8 39.8 53.0 38.8 38.8
Actuated g/C Ratio 0.48 0.36 0.36 0.45 0.30 0.48 0.36 0.36 0.48 0.35 0.35
v/c Ratio 0.82 0.98 0.29 1.03 0.84 0.84 0.97 0.40 0.73 0.83 0.27
Control Delay 49.3 52.1 15.4 97.9 40.5 51.0 54.2 10.3 38.9 39.7 8.5
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 49.3 52.1 15.4 97.9 40.5 51.0 54.2 10.3 38.9 39.7 8.5
LOS D D B F D D D B D D A
Approach Delay 47.5 53.6 47.2 35.7
Approach LOS D D D D

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 5.5 (5%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Pretimed
Maximum v/c Ratio: 1.03
Intersection Signal Delay: 45.9 Intersection LOS: D
Intersection Capacity Utilization 99.8% ICU Level of Service F
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     99: RR 26 (THICKSON RD) & DUNDAS ST
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 235 1214 187 258 874 178 1318 266 159 1004 166
v/c Ratio 0.82 0.98 0.29 1.03 0.84 0.84 0.97 0.40 0.73 0.83 0.27
Control Delay 49.3 52.1 15.4 97.9 40.5 51.0 54.2 10.3 38.9 39.7 8.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 49.3 52.1 15.4 97.9 40.5 51.0 54.2 10.3 38.9 39.7 8.5
Queue Length 50th (m) 38.0 105.0 12.0 ~42.8 56.9 19.7 127.0 10.8 16.9 94.7 5.1
Queue Length 95th (m) m44.9m#159.2 m16.2 #87.3 #80.0 #50.8 #168.5 29.3 #41.6 118.7 18.2
Internal Link Dist (m) 229.5 278.2 153.5 221.6
Turn Bay Length (m) 77.5 85.1 104.8 57.4 64.0 97.0 31.1
Base Capacity (vph) 285 1235 636 251 1035 212 1353 668 217 1210 626
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.82 0.98 0.29 1.03 0.84 0.84 0.97 0.40 0.73 0.83 0.27

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 216 1117 172 237 682 122 164 1213 245 146 924 153
Future Volume (vph) 216 1117 172 237 682 122 164 1213 245 146 924 153
Ideal Flow (vphpl) 1900 1900 1900 2050 1900 1900 1900 2005 1900 2050 1900 1900
Total Lost time (s) 3.0 6.8 6.8 0.0 6.8 1.0 6.2 6.2 0.0 6.2 6.2
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 *1.00 1.00 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1733 3466 1541 1888 3387 1716 3741 1522 1907 3433 1542
Flt Permitted 0.12 1.00 1.00 0.11 1.00 0.12 1.00 1.00 0.10 1.00 1.00
Satd. Flow (perm) 223 3466 1541 220 3387 215 3741 1522 192 3433 1542
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 235 1214 187 258 741 133 178 1318 266 159 1004 166
RTOR Reduction (vph) 0 0 87 0 13 0 0 0 117 0 0 82
Lane Group Flow (vph) 235 1214 100 258 861 0 178 1318 149 159 1004 84
Confl. Peds. (#/hr) 9 10 10 9 8 4 4 8
Heavy Vehicles (%) 3% 3% 1% 2% 2% 6% 4% 6% 3% 1% 4% 1%
Turn Type pm+pt NA Perm pm+pt NA pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 8 8 4 4
Actuated Green, G (s) 49.2 39.2 39.2 40.2 33.2 45.8 39.8 39.8 43.8 38.8 38.8
Effective Green, g (s) 49.2 39.2 39.2 46.2 33.2 49.8 39.8 39.8 49.8 38.8 38.8
Actuated g/C Ratio 0.45 0.36 0.36 0.42 0.30 0.45 0.36 0.36 0.45 0.35 0.35
Clearance Time (s) 3.0 6.8 6.8 3.0 6.8 3.0 6.2 6.2 3.0 6.2 6.2
Lane Grp Cap (vph) 278 1235 549 244 1022 206 1353 550 211 1210 543
v/s Ratio Prot c0.10 0.35 c0.10 0.25 c0.06 c0.35 0.05 0.29
v/s Ratio Perm 0.28 0.06 c0.35 0.33 0.10 0.29 0.05
v/c Ratio 0.85 0.98 0.18 1.06 0.84 0.86 0.97 0.27 0.75 0.83 0.15
Uniform Delay, d1 24.4 35.1 24.4 28.1 35.9 22.5 34.6 24.8 24.0 32.6 24.4
Progression Factor 1.70 1.07 1.81 1.54 0.92 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 14.1 14.1 0.3 69.9 7.5 35.2 19.0 1.2 21.8 6.7 0.6
Delay (s) 55.6 51.7 44.5 113.3 40.7 57.7 53.6 26.0 45.8 39.2 25.0
Level of Service E D D F D E D C D D C
Approach Delay (s) 51.4 57.2 49.9 38.3
Approach LOS D E D D

Intersection Summary
HCM 2000 Control Delay 49.1 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.02
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 17.0
Intersection Capacity Utilization 99.8% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 134 1350 58 131 948 182 93 281 171 153 208 69
Future Volume (vph) 134 1350 58 131 948 182 93 281 171 153 208 69
Ideal Flow (vphpl) 1900 2005 1900 1900 2005 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 37.3 0.0 42.8 0.0 38.5 60.0 26.5 0.0
Storage Lanes 1 0 1 0 1 1 1 0
Taper Length (m) 28.3 43.1 20.4 42.0
Lane Util. Factor 1.00 *0.95 0.95 1.00 *0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 1.00 0.99 1.00 1.00
Frt 0.994 0.976 0.943 0.963
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1580 3338 0 1566 3349 0 1566 2957 0 1594 1592 0
Flt Permitted 0.108 0.109 0.417 0.349
Satd. Flow (perm) 180 3338 0 180 3349 0 686 2957 0 584 1592 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 5 28 152 20
Link Speed (k/h) 50 50 50 50
Link Distance (m) 110.3 818.0 1197.3 2064.6
Travel Time (s) 7.9 58.9 86.2 148.7
Confl. Peds. (#/hr) 2 4 4 2 3 5 5 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 13% 12% 13% 14% 11% 2% 14% 12% 15% 12% 12% 17%
Adj. Flow (vph) 146 1467 63 142 1030 198 101 305 186 166 226 75
Shared Lane Traffic (%)
Lane Group Flow (vph) 146 1530 0 142 1228 0 101 491 0 166 301 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes Yes
Headway Factor 1.01 0.95 1.01 1.01 0.95 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 14 24 15
Number of Detectors 1 0 1 0 2 1 1 1
Detector Template 
Leading Detector (m) 23.0 0.0 23.0 0.0 24.0 15.0 9.0 9.0
Trailing Detector (m) 14.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 14.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 0.0 9.0 0.0 9.0 15.0 9.0 9.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 15.0
Detector 2 Size(m) 9.0
Detector 2 Type Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4
Detector Phase 5 1 3 8 7 4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Switch Phase
Minimum Initial (s) 5.0 20.0 5.0 20.0 5.0 8.0 5.0 8.0
Minimum Split (s) 8.0 29.2 8.0 29.2 8.0 35.7 8.0 35.7
Total Split (s) 8.0 38.3 8.0 38.3 8.0 35.7 8.0 35.7
Total Split (%) 8.9% 42.6% 8.9% 42.6% 8.9% 39.7% 8.9% 39.7%
Maximum Green (s) 5.0 32.3 5.0 32.3 5.0 29.0 5.0 29.0
Yellow Time (s) 3.0 3.7 3.0 3.7 3.0 4.0 3.0 4.0
All-Red Time (s) 0.0 2.3 0.0 2.3 0.0 2.7 0.0 2.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.0 3.0 6.0 3.0 6.7 3.0 6.7
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 16.0 16.0 22.0 22.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 48.8 37.5 48.5 37.4 29.4 20.7 30.0 22.3
Actuated g/C Ratio 0.54 0.42 0.54 0.42 0.33 0.23 0.33 0.25
v/c Ratio 0.65 1.10 0.64 0.87 0.37 0.62 0.66 0.74
Control Delay 30.6 83.4 32.1 27.4 22.1 23.6 34.3 39.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 30.6 83.4 32.1 27.4 22.1 23.6 34.3 39.9
LOS C F C C C C C D
Approach Delay 78.8 27.9 23.3 37.9
Approach LOS E C C D

Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 86.4 (96%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 105
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.10
Intersection Signal Delay: 49.1 Intersection LOS: D
Intersection Capacity Utilization 85.2% ICU Level of Service E
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     100: DUNDAS ST & GARRARD RD
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 146 1530 142 1228 101 491 166 301
v/c Ratio 0.65 1.10 0.64 0.87 0.37 0.62 0.66 0.74
Control Delay 30.6 83.4 32.1 27.4 22.1 23.6 34.3 39.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 30.6 83.4 32.1 27.4 22.1 23.6 34.3 39.9
Queue Length 50th (m) 10.4 ~156.2 14.8 60.7 10.7 24.9 18.4 41.9
Queue Length 95th (m) #43.2 #203.1 m19.4m#122.0 17.8 34.8 27.5 60.8
Internal Link Dist (m) 86.3 794.0 1173.3 2040.6
Turn Bay Length (m) 37.3 42.8 38.5 26.5
Base Capacity (vph) 225 1395 221 1407 272 1055 250 526
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.65 1.10 0.64 0.87 0.37 0.47 0.66 0.57

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 134 1350 58 131 948 182 93 281 171 153 208 69
Future Volume (vph) 134 1350 58 131 948 182 93 281 171 153 208 69
Ideal Flow (vphpl) 1900 2005 1900 1900 2005 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 6.0 3.0 6.0 3.0 6.7 3.0 6.7
Lane Util. Factor 1.00 *0.95 1.00 *0.95 1.00 0.95 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.98 1.00 0.94 1.00 0.96
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1580 3338 1566 3348 1565 2957 1593 1591
Flt Permitted 0.11 1.00 0.11 1.00 0.42 1.00 0.35 1.00
Satd. Flow (perm) 180 3338 180 3348 687 2957 586 1591
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 146 1467 63 142 1030 198 101 305 186 166 226 75
RTOR Reduction (vph) 0 3 0 0 17 0 0 116 0 0 15 0
Lane Group Flow (vph) 146 1527 0 142 1211 0 101 375 0 166 286 0
Confl. Peds. (#/hr) 2 4 4 2 3 5 5 3
Heavy Vehicles (%) 13% 12% 13% 14% 11% 2% 14% 12% 15% 12% 12% 17%
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 45.2 36.9 44.8 36.7 25.3 21.3 27.3 22.3
Effective Green, g (s) 45.2 36.9 44.8 36.7 25.3 21.3 27.3 22.3
Actuated g/C Ratio 0.50 0.41 0.50 0.41 0.28 0.24 0.30 0.25
Clearance Time (s) 3.0 6.0 3.0 6.0 3.0 6.7 3.0 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 219 1368 214 1365 232 699 233 394
v/s Ratio Prot c0.06 c0.46 0.06 0.36 0.02 0.13 c0.04 c0.18
v/s Ratio Perm 0.27 0.27 0.10 0.18
v/c Ratio 0.67 1.12 0.66 0.89 0.44 0.54 0.71 0.73
Uniform Delay, d1 16.8 26.6 19.0 24.7 25.6 30.0 26.6 31.0
Progression Factor 1.00 1.00 1.92 0.89 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.5 62.8 3.2 4.0 1.3 0.8 9.9 6.5
Delay (s) 24.2 89.4 39.7 26.2 26.9 30.8 36.4 37.6
Level of Service C F D C C C D D
Approach Delay (s) 83.7 27.6 30.2 37.2
Approach LOS F C C D

Intersection Summary
HCM 2000 Control Delay 52.0 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.93
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 18.7
Intersection Capacity Utilization 85.2% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 40 1464 198 14 935 51 223 110 18 50 65 48
Future Volume (vph) 40 1464 198 14 935 51 223 110 18 50 65 48
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 41.4 0.0 25.9 0.0 33.5 0.0 28.6 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 23.3 14.6 40.0 22.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.99 1.00 0.97 0.99 0.98 0.98
Frt 0.982 0.992 0.979 0.937
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1594 3105 0 1653 3152 0 1608 1579 0 1733 1568 0
Flt Permitted 0.222 0.060 0.676 0.643
Satd. Flow (perm) 372 3105 0 104 3152 0 1109 1579 0 1149 1568 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 25 9 8 33
Link Speed (k/h) 50 50 50 50
Link Distance (m) 563.2 253.5 146.1 163.8
Travel Time (s) 40.6 18.3 10.5 11.8
Confl. Peds. (#/hr) 2 11 11 2 20 14 14 20
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 12% 12% 13% 8% 12% 16% 11% 16% 15% 3% 10% 10%
Adj. Flow (vph) 43 1591 215 15 1016 55 242 120 20 54 71 52
Shared Lane Traffic (%)
Lane Group Flow (vph) 43 1806 0 15 1071 0 242 140 0 54 123 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes Yes
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 0 0 0 1 1 1 1
Detector Template 
Leading Detector (m) 22.3 0.0 0.0 0.0 9.0 9.0 15.0 15.0
Trailing Detector (m) 13.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 13.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 0.0 0.0 0.0 9.0 9.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Detector Phase 2 8 8 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 28.0 28.0 28.0 28.0 25.0 25.0 25.0 25.0
Total Split (s) 74.0 74.0 74.0 74.0 36.0 36.0 36.0 36.0
Total Split (%) 67.3% 67.3% 67.3% 67.3% 32.7% 32.7% 32.7% 32.7%
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 68.4 68.4 68.4 68.4 30.0 30.0 30.0 30.0
Yellow Time (s) 4.0 4.0 4.0 4.0 3.3 3.3 3.3 3.3
All-Red Time (s) 1.6 1.6 1.6 1.6 2.7 2.7 2.7 2.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.6 5.6 5.6 5.6 6.0 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None None None
Walk Time (s) 10.0 10.0 10.0 10.0 13.0 13.0 13.0 13.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 71.4 71.4 71.4 71.4 27.0 27.0 27.0 27.0
Actuated g/C Ratio 0.65 0.65 0.65 0.65 0.25 0.25 0.25 0.25
v/c Ratio 0.18 0.89 0.22 0.52 0.89 0.36 0.19 0.30
Control Delay 11.1 24.0 12.4 6.9 72.7 34.1 33.1 25.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 11.1 24.0 12.4 6.9 72.7 34.1 33.1 25.5
LOS B C B A E C C C
Approach Delay 23.7 7.0 58.5 27.8
Approach LOS C A E C

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 106.7 (97%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.89
Intersection Signal Delay: 22.5 Intersection LOS: C
Intersection Capacity Utilization 84.9% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     154: GLEN HILL DR & DUNDAS ST
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 43 1806 15 1071 242 140 54 123
v/c Ratio 0.18 0.89 0.22 0.52 0.89 0.36 0.19 0.30
Control Delay 11.1 24.0 12.4 6.9 72.7 34.1 33.1 25.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 11.1 24.0 12.4 6.9 72.7 34.1 33.1 25.5
Queue Length 50th (m) 3.4 155.0 0.6 26.3 44.5 20.8 8.2 13.7
Queue Length 95th (m) 8.8 #219.4 m1.1 35.4 #81.6 36.5 17.7 27.9
Internal Link Dist (m) 539.2 229.5 122.1 139.8
Turn Bay Length (m) 41.4 25.9 33.5 28.6
Base Capacity (vph) 241 2024 67 2049 302 436 313 451
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.18 0.89 0.22 0.52 0.80 0.32 0.17 0.27

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 40 1464 198 14 935 51 223 110 18 50 65 48
Future Volume (vph) 40 1464 198 14 935 51 223 110 18 50 65 48
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.6 5.6 5.6 5.6 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 0.99 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.97 1.00 0.98 1.00
Frt 1.00 0.98 1.00 0.99 1.00 0.98 1.00 0.94
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1592 3105 1653 3153 1558 1579 1697 1567
Flt Permitted 0.22 1.00 0.06 1.00 0.68 1.00 0.64 1.00
Satd. Flow (perm) 372 3105 104 3153 1109 1579 1149 1567
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 43 1591 215 15 1016 55 242 120 20 54 71 52
RTOR Reduction (vph) 0 9 0 0 3 0 0 6 0 0 25 0
Lane Group Flow (vph) 43 1797 0 15 1068 0 242 134 0 54 98 0
Confl. Peds. (#/hr) 2 11 11 2 20 14 14 20
Heavy Vehicles (%) 12% 12% 13% 8% 12% 16% 11% 16% 15% 3% 10% 10%
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 71.4 71.4 71.4 71.4 27.0 27.0 27.0 27.0
Effective Green, g (s) 71.4 71.4 71.4 71.4 27.0 27.0 27.0 27.0
Actuated g/C Ratio 0.65 0.65 0.65 0.65 0.25 0.25 0.25 0.25
Clearance Time (s) 5.6 5.6 5.6 5.6 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 241 2015 67 2046 272 387 282 384
v/s Ratio Prot c0.58 0.34 0.08 0.06
v/s Ratio Perm 0.12 0.14 c0.22 0.05
v/c Ratio 0.18 0.89 0.22 0.52 0.89 0.35 0.19 0.26
Uniform Delay, d1 7.7 16.1 7.9 10.2 40.1 34.2 32.9 33.4
Progression Factor 1.00 1.00 0.65 0.58 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.6 6.5 4.9 0.6 27.7 0.5 0.3 0.4
Delay (s) 9.3 22.6 10.0 6.6 67.8 34.8 33.2 33.8
Level of Service A C A A E C C C
Approach Delay (s) 22.3 6.6 55.7 33.6
Approach LOS C A E C

Intersection Summary
HCM 2000 Control Delay 21.6 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 11.6
Intersection Capacity Utilization 84.9% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 23 1610 7 1 1100 53 5 1 10 92 0 24
Future Volume (vph) 23 1610 7 1 1100 53 5 1 10 92 0 24
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 49.7 0.0 52.2 0.0 0.0 0.0 20.3 0.0
Storage Lanes 1 0 1 0 0 0 1 0
Taper Length (m) 0.0 25.0 0.0 35.7
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 1.00 0.99 1.00 0.98
Frt 0.999 0.993 0.913 0.850
Flt Protected 0.950 0.950 0.986 0.950
Satd. Flow (prot) 1653 3183 0 1785 3187 0 0 1265 0 1566 1300 0
Flt Permitted 0.198 0.099 0.929 0.746
Satd. Flow (perm) 344 3183 0 186 3187 0 0 1191 0 1226 1300 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 1 10 11 110
Link Speed (k/h) 50 50 50 50
Link Distance (m) 302.2 414.1 37.7 183.4
Travel Time (s) 21.8 29.8 2.7 13.2
Confl. Peds. (#/hr) 3 6 6 3 2 2 2 2
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 8% 12% 20% 0% 11% 13% 0% 0% 50% 14% 0% 21%
Adj. Flow (vph) 25 1750 8 1 1196 58 5 1 11 100 0 26
Shared Lane Traffic (%)
Lane Group Flow (vph) 25 1758 0 1 1254 0 0 17 0 100 26 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 0.0 3.5
Link Offset(m) 0.0 0.0 -10.1 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes Yes
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 0 0 0 1 1 1 1
Detector Template 
Leading Detector (m) 9.0 0.0 0.0 0.0 15.0 9.0 9.0 9.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 0.0 0.0 0.0 15.0 9.0 9.0 9.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Detector Phase 2 8 8 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 28.0 28.0 28.0 28.0 28.0 28.0 28.0 28.0
Total Split (s) 82.0 82.0 82.0 82.0 28.0 28.0 28.0 28.0
Total Split (%) 74.5% 74.5% 74.5% 74.5% 25.5% 25.5% 25.5% 25.5%
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 76.3 76.3 76.3 76.3 22.0 22.0 22.0 22.0
Yellow Time (s) 3.7 3.7 3.7 3.7 3.5 3.5 3.5 3.5
All-Red Time (s) 2.0 2.0 2.0 2.0 2.5 2.5 2.5 2.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.7 5.7 5.7 5.7 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None None None
Walk Time (s) 15.0 15.0 15.0 15.0 16.0 16.0 16.0 16.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 84.0 84.0 84.0 84.0 14.3 14.3 14.3
Actuated g/C Ratio 0.76 0.76 0.76 0.76 0.13 0.13 0.13
v/c Ratio 0.10 0.72 0.01 0.51 0.10 0.63 0.10
Control Delay 2.8 7.0 5.0 6.4 24.9 61.8 0.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 2.8 7.0 5.0 6.4 24.9 61.8 0.8
LOS A A A A C E A
Approach Delay 7.0 6.4 24.9 49.2
Approach LOS A A C D

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.72
Intersection Signal Delay: 8.5 Intersection LOS: A
Intersection Capacity Utilization 66.6% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     169: DUNDAS ST & KATHLEEN ST
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Lane Group EBL EBT WBL WBT NBT SBL SBT
Lane Group Flow (vph) 25 1758 1 1254 17 100 26
v/c Ratio 0.10 0.72 0.01 0.51 0.10 0.63 0.10
Control Delay 2.8 7.0 5.0 6.4 24.9 61.8 0.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 2.8 7.0 5.0 6.4 24.9 61.8 0.8
Queue Length 50th (m) 0.5 25.0 0.0 41.7 1.1 19.0 0.0
Queue Length 95th (m) m0.9 m30.1 0.5 69.1 6.5 33.1 0.0
Internal Link Dist (m) 278.2 390.1 13.7 159.4
Turn Bay Length (m) 49.7 52.2 20.3
Base Capacity (vph) 262 2431 142 2437 247 245 348
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.10 0.72 0.01 0.51 0.07 0.41 0.07

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 23 1610 7 1 1100 53 5 1 10 92 0 24
Future Volume (vph) 23 1610 7 1 1100 53 5 1 10 92 0 24
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.7 5.7 5.7 5.7 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.99 0.91 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.99 0.95 1.00
Satd. Flow (prot) 1651 3184 1785 3187 1263 1561 1300
Flt Permitted 0.20 1.00 0.10 1.00 0.93 0.75 1.00
Satd. Flow (perm) 343 3184 185 3187 1191 1226 1300
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 25 1750 8 1 1196 58 5 1 11 100 0 26
RTOR Reduction (vph) 0 0 0 0 2 0 0 10 0 0 23 0
Lane Group Flow (vph) 25 1758 0 1 1252 0 0 7 0 100 3 0
Confl. Peds. (#/hr) 3 6 6 3 2 2 2 2
Heavy Vehicles (%) 8% 12% 20% 0% 11% 13% 0% 0% 50% 14% 0% 21%
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 84.0 84.0 84.0 84.0 14.3 14.3 14.3
Effective Green, g (s) 84.0 84.0 84.0 84.0 14.3 14.3 14.3
Actuated g/C Ratio 0.76 0.76 0.76 0.76 0.13 0.13 0.13
Clearance Time (s) 5.7 5.7 5.7 5.7 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 261 2431 141 2433 154 159 169
v/s Ratio Prot c0.55 0.39 0.00
v/s Ratio Perm 0.07 0.01 0.01 c0.08
v/c Ratio 0.10 0.72 0.01 0.51 0.05 0.63 0.02
Uniform Delay, d1 3.3 6.9 3.1 5.1 41.9 45.3 41.7
Progression Factor 0.51 0.74 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 1.1 0.1 0.8 0.1 7.6 0.0
Delay (s) 2.1 6.2 3.2 5.8 42.0 52.9 41.8
Level of Service A A A A D D D
Approach Delay (s) 6.2 5.8 42.0 50.6
Approach LOS A A D D

Intersection Summary
HCM 2000 Control Delay 8.0 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 11.7
Intersection Capacity Utilization 66.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 0 0 1420 32 0 29
Future Volume (vph) 0 0 1420 32 0 29
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 0.86 0.86 1.00 1.00
Frt 0.997 0.865
Flt Protected
Satd. Flow (prot) 0 0 6195 0 0 1625
Flt Permitted
Satd. Flow (perm) 0 0 6195 0 0 1625
Link Speed (k/h) 50 50 48
Link Distance (m) 285.3 225.6 170.3
Travel Time (s) 20.5 16.2 12.8
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 4% 5% 0% 0%
Adj. Flow (vph) 0 0 1543 35 0 32
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 1578 0 0 32
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 0.0 0.0 0.0
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 24 14 24 14
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 31.1% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 252 1076 52 253 976 0 0 915 44
Future Volume (vph) 0 0 0 252 1076 52 253 976 0 0 915 44
Ideal Flow (vphpl) 1900 1900 1900 1900 2005 1900 2050 1900 1900 1900 2005 1900
Storage Length (m) 0.0 0.0 0.0 0.0 30.0 0.0 0.0 0.0
Storage Lanes 0 0 0 0 1 0 0 0
Taper Length (m) 0.0 0.0 12.0 0.0
Lane Util. Factor 1.00 1.00 1.00 0.91 *1.00 0.91 1.00 0.95 1.00 1.00 *1.00 0.95
Ped Bike Factor 1.00 1.00 1.00
Frt 0.994 0.993
Flt Protected 0.991 0.950
Satd. Flow (prot) 0 0 0 0 5164 0 1635 3119 0 0 3435 0
Flt Permitted 0.991 0.152
Satd. Flow (perm) 0 0 0 0 5161 0 261 3119 0 0 3435 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 10 8
Link Speed (k/h) 50 50 50 50
Link Distance (m) 226.5 417.7 98.9 574.3
Travel Time (s) 16.3 30.1 7.1 41.3
Confl. Peds. (#/hr) 3 6 19 19
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 0% 2% 2% 3% 6% 3% 0% 0% 3% 3%
Adj. Flow (vph) 0 0 0 274 1170 57 275 1061 0 0 995 48
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 0 1501 0 275 1061 0 0 1043 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.08 1.16 1.05 1.16 1.16 1.16 1.08 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA pm+pt NA NA
Protected Phases 6 3 8 4
Permitted Phases 6 8
Minimum Split (s) 26.0 26.0 10.5 24.0 24.0
Total Split (s) 30.0 30.0 12.0 40.0 28.0
Total Split (%) 42.9% 42.9% 17.1% 57.1% 40.0%
Maximum Green (s) 24.3 24.3 8.3 34.6 22.6
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.0 2.0 0.0 1.7 1.7
Lost Time Adjust (s) 0.0 -3.0 0.0 0.0
Total Lost Time (s) 5.7 0.7 5.4 5.4
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes
Walk Time (s) 13.0 13.0 11.0 11.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 24.3 39.3 34.6 22.6
Actuated g/C Ratio 0.35 0.56 0.49 0.32
v/c Ratio 0.83 0.75 0.69 0.94
Control Delay 11.3 34.5 13.9 39.9
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.2 0.0
Total Delay 11.3 34.5 14.2 39.9
LOS B C B D
Approach Delay 11.3 18.4 39.9
Approach LOS B B D

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 0 (0%), Referenced to phase 6:WBTL, Start of Green
Natural Cycle: 65
Control Type: Pretimed
Maximum v/c Ratio: 0.94
Intersection Signal Delay: 21.4 Intersection LOS: C
Intersection Capacity Utilization 83.7% ICU Level of Service E
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     12: RR 53 (STEVENSON RD) & BOND ST
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Lane Group WBT NBL NBT SBT
Lane Group Flow (vph) 1501 275 1061 1043
v/c Ratio 0.83 0.75 0.69 0.94
Control Delay 11.3 34.5 13.9 39.9
Queue Delay 0.0 0.0 0.2 0.0
Total Delay 11.3 34.5 14.2 39.9
Queue Length 50th (m) 8.5 24.5 30.6 59.8
Queue Length 95th (m) 41.1 m#43.2 m50.7 #93.3
Internal Link Dist (m) 393.7 74.9 550.3
Turn Bay Length (m) 30.0
Base Capacity (vph) 1798 368 1541 1114
Starvation Cap Reductn 0 0 95 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.83 0.75 0.73 0.94

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 252 1076 52 253 976 0 0 915 44
Future Volume (vph) 0 0 0 252 1076 52 253 976 0 0 915 44
Ideal Flow (vphpl) 1900 1900 1900 1900 2005 1900 2050 1900 1900 1900 2005 1900
Total Lost time (s) 5.7 0.7 5.4 5.4
Lane Util. Factor *1.00 1.00 0.95 *1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 0.99 1.00 1.00 0.99
Flt Protected 0.99 0.95 1.00 1.00
Satd. Flow (prot) 5162 1635 3119 3435
Flt Permitted 0.99 0.15 1.00 1.00
Satd. Flow (perm) 5162 262 3119 3435
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 274 1170 57 275 1061 0 0 995 48
RTOR Reduction (vph) 0 0 0 0 7 0 0 0 0 0 5 0
Lane Group Flow (vph) 0 0 0 0 1494 0 275 1061 0 0 1038 0
Confl. Peds. (#/hr) 3 6 19 19
Heavy Vehicles (%) 0% 0% 0% 2% 2% 3% 6% 3% 0% 0% 3% 3%
Turn Type Perm NA pm+pt NA NA
Protected Phases 6 3 8 4
Permitted Phases 6 8
Actuated Green, G (s) 24.3 34.6 34.6 22.6
Effective Green, g (s) 24.3 37.6 34.6 22.6
Actuated g/C Ratio 0.35 0.54 0.49 0.32
Clearance Time (s) 5.7 3.7 5.4 5.4
Lane Grp Cap (vph) 1791 362 1541 1109
v/s Ratio Prot c0.12 0.34 c0.30
v/s Ratio Perm 0.29 0.29
v/c Ratio 0.83 0.76 0.69 0.94
Uniform Delay, d1 21.0 12.6 13.6 23.0
Progression Factor 0.37 2.00 0.86 1.00
Incremental Delay, d2 3.0 10.8 1.9 15.4
Delay (s) 10.9 35.9 13.6 38.4
Level of Service B D B D
Approach Delay (s) 0.0 10.9 18.2 38.4
Approach LOS A B B D

Intersection Summary
HCM 2000 Control Delay 20.8 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 11.8
Intersection Capacity Utilization 83.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 175 1339 98 119 261 0 0 285 29
Future Volume (vph) 0 0 0 175 1339 98 119 261 0 0 285 29
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 0.0 0.0 30.0 0.0 0.0 0.0
Storage Lanes 0 0 0 0 1 0 0 0
Taper Length (m) 0.0 0.0 25.0 0.0
Lane Util. Factor 1.00 1.00 1.00 0.91 0.91 0.91 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00
Frt 0.991 0.987
Flt Protected 0.995 0.950
Satd. Flow (prot) 0 0 0 0 4463 0 1560 1658 0 0 1669 0
Flt Permitted 0.995 0.439
Satd. Flow (perm) 0 0 0 0 4460 0 721 1658 0 0 1669 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 20 8
Link Speed (k/h) 50 50 50 50
Link Distance (m) 417.7 284.9 101.7 576.9
Travel Time (s) 30.1 20.5 7.3 41.5
Confl. Peds. (#/hr) 4 13 13
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 0% 2% 2% 2% 3% 2% 0% 0% 0% 0%
Adj. Flow (vph) 0 0 0 190 1455 107 129 284 0 0 310 32
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 0 1752 0 129 284 0 0 342 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA Perm NA NA
Protected Phases 2 4 4
Permitted Phases 2 4
Minimum Split (s) 28.0 28.0 23.0 23.0 23.0
Total Split (s) 40.0 40.0 30.0 30.0 30.0
Total Split (%) 57.1% 57.1% 42.9% 42.9% 42.9%
Maximum Green (s) 34.5 34.5 24.4 24.4 24.4
Yellow Time (s) 3.3 3.3 3.3 3.3 3.3
All-Red Time (s) 2.2 2.2 2.3 2.3 2.3
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.6 5.6 5.6
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 12.0 12.0 11.0 11.0 11.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 34.5 24.4 24.4 24.4
Actuated g/C Ratio 0.49 0.35 0.35 0.35
v/c Ratio 0.79 0.51 0.49 0.58
Control Delay 8.9 19.4 14.9 23.1
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 8.9 19.4 14.9 23.1
LOS A B B C
Approach Delay 8.9 16.3 23.1
Approach LOS A B C

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 37.1 (53%), Referenced to phase 2:WBTL, Start of Green
Natural Cycle: 60
Control Type: Pretimed
Maximum v/c Ratio: 0.79
Intersection Signal Delay: 12.1 Intersection LOS: B
Intersection Capacity Utilization 75.0% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     14: GIBBONS ST & BOND ST
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Lane Group WBT NBL NBT SBT
Lane Group Flow (vph) 1752 129 284 342
v/c Ratio 0.79 0.51 0.49 0.58
Control Delay 8.9 19.4 14.9 23.1
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 8.9 19.4 14.9 23.1
Queue Length 50th (m) 17.8 7.9 17.4 32.3
Queue Length 95th (m) m20.1 m15.0 27.6 54.6
Internal Link Dist (m) 260.9 77.7 552.9
Turn Bay Length (m) 30.0
Base Capacity (vph) 2208 251 577 586
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.79 0.51 0.49 0.58

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 175 1339 98 119 261 0 0 285 29
Future Volume (vph) 0 0 0 175 1339 98 119 261 0 0 285 29
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.6 5.6 5.6
Lane Util. Factor 0.91 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 0.99 1.00 1.00 0.99
Flt Protected 0.99 0.95 1.00 1.00
Satd. Flow (prot) 4458 1560 1658 1670
Flt Permitted 0.99 0.44 1.00 1.00
Satd. Flow (perm) 4458 721 1658 1670
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 190 1455 107 129 284 0 0 310 32
RTOR Reduction (vph) 0 0 0 0 10 0 0 0 0 0 5 0
Lane Group Flow (vph) 0 0 0 0 1742 0 129 284 0 0 337 0
Confl. Peds. (#/hr) 4 13 13
Heavy Vehicles (%) 0% 0% 0% 2% 2% 2% 3% 2% 0% 0% 0% 0%
Turn Type Perm NA Perm NA NA
Protected Phases 2 4 4
Permitted Phases 2 4
Actuated Green, G (s) 34.5 24.4 24.4 24.4
Effective Green, g (s) 34.5 24.4 24.4 24.4
Actuated g/C Ratio 0.49 0.35 0.35 0.35
Clearance Time (s) 5.5 5.6 5.6 5.6
Lane Grp Cap (vph) 2197 251 577 582
v/s Ratio Prot 0.17 c0.20
v/s Ratio Perm 0.39 0.18
v/c Ratio 0.79 0.51 0.49 0.58
Uniform Delay, d1 14.8 18.1 17.9 18.6
Progression Factor 0.48 0.63 0.65 1.00
Incremental Delay, d2 1.8 7.0 2.8 4.2
Delay (s) 8.8 18.4 14.5 22.8
Level of Service A B B C
Approach Delay (s) 0.0 8.8 15.7 22.8
Approach LOS A A B C

Intersection Summary
HCM 2000 Control Delay 11.9 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 11.1
Intersection Capacity Utilization 75.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 238 1183 111 186 652 0 0 404 95
Future Volume (vph) 0 0 0 238 1183 111 186 652 0 0 404 95
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 0.91 0.91 0.95 0.95 1.00 1.00 0.95 0.95
Ped Bike Factor 0.99 1.00 1.00 1.00
Frt 0.987 0.971
Flt Protected 0.950 0.989
Satd. Flow (prot) 0 0 0 1530 4398 0 0 3122 0 0 3038 0
Flt Permitted 0.950 0.707
Satd. Flow (perm) 0 0 0 1516 4398 0 0 2229 0 0 3038 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 24 6
Link Speed (k/h) 50 50 50 50
Link Distance (m) 130.2 285.3 115.6 63.6
Travel Time (s) 9.4 20.5 8.3 4.6
Confl. Peds. (#/hr) 8 7 13 13
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 0% 5% 3% 8% 1% 2% 0% 0% 2% 3%
Adj. Flow (vph) 0 0 0 259 1286 121 202 709 0 0 439 103
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 259 1407 0 0 911 0 0 542 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 0.0 0.0
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA Perm NA NA
Protected Phases 6 8 4
Permitted Phases 6 8
Minimum Split (s) 26.0 26.0 26.0 26.0 26.0
Total Split (s) 30.0 30.0 40.0 40.0 40.0
Total Split (%) 42.9% 42.9% 57.1% 57.1% 57.1%
Maximum Green (s) 24.1 24.1 33.8 33.8 33.8
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.2 2.2 2.5 2.5 2.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.9 5.9 6.2 6.2
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 13.0 13.0 14.0 14.0 14.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 24.1 24.1 33.8 33.8
Actuated g/C Ratio 0.34 0.34 0.48 0.48
v/c Ratio 0.50 0.92 0.85 0.37
Control Delay 15.4 24.2 14.0 12.2
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 15.4 24.2 14.0 12.2
LOS B C B B
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Approach Delay 22.9 14.0 12.2
Approach LOS C B B

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 9.8 (14%), Referenced to phase 6:WBTL, Start of Green
Natural Cycle: 60
Control Type: Pretimed
Maximum v/c Ratio: 0.92
Intersection Signal Delay: 18.4 Intersection LOS: B
Intersection Capacity Utilization 85.5% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     16: RR 54 (PARK RD W) & BOND ST
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Lane Group WBL WBT NBT SBT
Lane Group Flow (vph) 259 1407 911 542
v/c Ratio 0.50 0.92 0.85 0.37
Control Delay 15.4 24.2 14.0 12.2
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 15.4 24.2 14.0 12.2
Queue Length 50th (m) 11.5 22.3 19.4 20.1
Queue Length 95th (m) 26.7 #81.3 m#28.6 29.6
Internal Link Dist (m) 261.3 91.6 39.6
Turn Bay Length (m)
Base Capacity (vph) 521 1529 1076 1470
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.50 0.92 0.85 0.37

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 238 1183 111 186 652 0 0 404 95
Future Volume (vph) 0 0 0 238 1183 111 186 652 0 0 404 95
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.9 5.9 6.2 6.2
Lane Util. Factor 1.00 0.91 0.95 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00
Flpb, ped/bikes 0.99 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.97
Flt Protected 0.95 1.00 0.99 1.00
Satd. Flow (prot) 1516 4398 3118 3039
Flt Permitted 0.95 1.00 0.71 1.00
Satd. Flow (perm) 1516 4398 2230 3039
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 259 1286 121 202 709 0 0 439 103
RTOR Reduction (vph) 0 0 0 0 16 0 0 0 0 0 3 0
Lane Group Flow (vph) 0 0 0 259 1391 0 0 911 0 0 539 0
Confl. Peds. (#/hr) 8 7 13 13
Heavy Vehicles (%) 0% 0% 0% 5% 3% 8% 1% 2% 0% 0% 2% 3%
Turn Type Perm NA Perm NA NA
Protected Phases 6 8 4
Permitted Phases 6 8
Actuated Green, G (s) 24.1 24.1 33.8 33.8
Effective Green, g (s) 24.1 24.1 33.8 33.8
Actuated g/C Ratio 0.34 0.34 0.48 0.48
Clearance Time (s) 5.9 5.9 6.2 6.2
Lane Grp Cap (vph) 521 1514 1076 1467
v/s Ratio Prot c0.32 0.18
v/s Ratio Perm 0.17 c0.41
v/c Ratio 0.50 0.92 0.85 0.37
Uniform Delay, d1 18.2 22.0 15.8 11.4
Progression Factor 0.66 0.62 0.43 1.00
Incremental Delay, d2 2.9 9.3 5.9 0.7
Delay (s) 14.9 22.9 12.6 12.1
Level of Service B C B B
Approach Delay (s) 0.0 21.7 12.6 12.1
Approach LOS A C B B

Intersection Summary
HCM 2000 Control Delay 17.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.1
Intersection Capacity Utilization 85.5% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 56 1166 36 118 264 0 0 51 184
Future Volume (vph) 0 0 0 56 1166 36 118 264 0 0 51 184
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 0.0 40.0 15.0 0.0 0.0 0.0
Storage Lanes 0 0 0 0 1 0 0 0
Taper Length (m) 0.0 0.0 25.0 0.0
Lane Util. Factor 1.00 1.00 1.00 0.86 0.86 0.86 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.98 0.97
Frt 0.996 0.894
Flt Protected 0.998 0.950
Satd. Flow (prot) 0 0 0 0 4767 0 1545 1691 0 0 1442 0
Flt Permitted 0.998 0.558
Satd. Flow (perm) 0 0 0 0 4752 0 890 1691 0 0 1442 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 11 27
Link Speed (k/h) 50 50 50 50
Link Distance (m) 225.6 137.8 101.3 180.2
Travel Time (s) 16.2 9.9 7.3 13.0
Confl. Peds. (#/hr) 30 20 24 24
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 0% 3% 3% 0% 4% 0% 0% 0% 0% 2%
Parking  (#/hr) 100 100 100
Adj. Flow (vph) 0 0 0 61 1267 39 128 287 0 0 55 200
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 0 1367 0 128 287 0 0 255 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left L NA Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.42 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA Perm NA NA
Protected Phases 2 4 4
Permitted Phases 2 4
Minimum Split (s) 27.0 27.0 24.0 24.0 24.0
Total Split (s) 39.0 39.0 31.0 31.0 31.0
Total Split (%) 55.7% 55.7% 44.3% 44.3% 44.3%
Maximum Green (s) 33.4 33.4 25.5 25.5 25.5
Yellow Time (s) 4.0 4.0 3.7 3.7 3.7
All-Red Time (s) 1.6 1.6 1.8 1.8 1.8
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.6 5.5 5.5 5.5
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 8.0 8.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 33.4 25.5 25.5 25.5
Actuated g/C Ratio 0.48 0.36 0.36 0.36
v/c Ratio 0.60 0.40 0.47 0.47
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Control Delay 5.5 25.0 24.4 18.7
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 5.5 25.0 24.4 18.7
LOS A C C B
Approach Delay 5.5 24.6 18.7
Approach LOS A C B

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 44.8 (64%), Referenced to phase 2:WBTL, Start of Green
Natural Cycle: 55
Control Type: Pretimed
Maximum v/c Ratio: 0.60
Intersection Signal Delay: 11.0 Intersection LOS: B
Intersection Capacity Utilization 58.9% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     18: MCMILLAN DR & BOND ST
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Lane Group WBT NBL NBT SBT
Lane Group Flow (vph) 1367 128 287 255
v/c Ratio 0.60 0.40 0.47 0.47
Control Delay 5.5 25.0 24.4 18.7
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 5.5 25.0 24.4 18.7
Queue Length 50th (m) 10.3 13.5 30.3 20.4
Queue Length 95th (m) 11.3 24.7 45.9 38.0
Internal Link Dist (m) 113.8 77.3 156.2
Turn Bay Length (m) 15.0
Base Capacity (vph) 2273 324 616 542
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.60 0.40 0.47 0.47

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 56 1166 36 118 264 0 0 51 184
Future Volume (vph) 0 0 0 56 1166 36 118 264 0 0 51 184
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.6 5.5 5.5 5.5
Lane Util. Factor 0.86 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.97
Flpb, ped/bikes 1.00 0.98 1.00 1.00
Frt 1.00 1.00 1.00 0.89
Flt Protected 1.00 0.95 1.00 1.00
Satd. Flow (prot) 4749 1516 1691 1443
Flt Permitted 1.00 0.56 1.00 1.00
Satd. Flow (perm) 4749 890 1691 1443
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 61 1267 39 128 287 0 0 55 200
RTOR Reduction (vph) 0 0 0 0 6 0 0 0 0 0 17 0
Lane Group Flow (vph) 0 0 0 0 1361 0 128 287 0 0 238 0
Confl. Peds. (#/hr) 30 20 24 24
Heavy Vehicles (%) 0% 0% 0% 3% 3% 0% 4% 0% 0% 0% 0% 2%
Parking  (#/hr) 100 100 100
Turn Type Perm NA Perm NA NA
Protected Phases 2 4 4
Permitted Phases 2 4
Actuated Green, G (s) 33.4 25.5 25.5 25.5
Effective Green, g (s) 33.4 25.5 25.5 25.5
Actuated g/C Ratio 0.48 0.36 0.36 0.36
Clearance Time (s) 5.6 5.5 5.5 5.5
Lane Grp Cap (vph) 2265 324 616 525
v/s Ratio Prot c0.17 0.16
v/s Ratio Perm 0.29 0.14
v/c Ratio 0.60 0.40 0.47 0.45
Uniform Delay, d1 13.4 16.5 17.0 16.9
Progression Factor 0.34 1.24 1.26 1.00
Incremental Delay, d2 1.0 3.2 2.2 2.8
Delay (s) 5.5 23.7 23.7 19.7
Level of Service A C C B
Approach Delay (s) 0.0 5.5 23.7 19.7
Approach LOS A A C B

Intersection Summary
HCM 2000 Control Delay 11.0 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 11.1
Intersection Capacity Utilization 58.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 307 1085 0 0 0 0 0 674 148
Future Volume (vph) 0 0 0 307 1085 0 0 0 0 0 674 148
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 80.0 75.0 0.0 0.0 0.0 30.0
Storage Lanes 0 0 0 0 0 0 0 1
Taper Length (m) 0.0 25.0 0.0 0.0
Lane Util. Factor 1.00 1.00 1.00 0.91 0.91 1.00 1.00 1.00 1.00 1.00 0.91 1.00
Ped Bike Factor 0.99 0.94
Frt 0.850
Flt Protected 0.989
Satd. Flow (prot) 0 0 0 0 4466 0 0 0 0 0 4482 1395
Flt Permitted 0.989
Satd. Flow (perm) 0 0 0 0 4443 0 0 0 0 0 4482 1306
Right Turn on Red Yes Yes Yes Yes Yes
Satd. Flow (RTOR) 38 62
Link Speed (k/h) 50 50 50 50
Link Distance (m) 137.8 182.8 100.6 114.5
Travel Time (s) 9.9 13.2 7.2 8.2
Confl. Peds. (#/hr) 20 43
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 0% 3% 2% 0% 0% 0% 0% 0% 3% 3%
Adj. Flow (vph) 0 0 0 334 1179 0 0 0 0 0 733 161
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 0 1513 0 0 0 0 0 733 161
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 0.0 0.0
Link Offset(m) 0.0 0.0 3.5 -3.5
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA NA Perm
Protected Phases 2 4
Permitted Phases 2 4
Minimum Split (s) 26.0 26.0 24.0 24.0
Total Split (s) 44.0 44.0 26.0 26.0
Total Split (%) 62.9% 62.9% 37.1% 37.1%
Maximum Green (s) 38.4 38.4 20.6 20.6
Yellow Time (s) 3.7 3.7 3.7 3.7
All-Red Time (s) 1.9 1.9 1.7 1.7
Lost Time Adjust (s) 0.0 0.0 0.0
Total Lost Time (s) 5.6 5.4 5.4
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 13.0 13.0 12.0 12.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 38.4 20.6 20.6
Actuated g/C Ratio 0.55 0.29 0.29
v/c Ratio 0.62 0.56 0.38
Control Delay 7.5 22.8 15.2
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0
Total Delay 7.5 22.8 15.2
LOS A C B
Approach Delay 7.5 21.4
Approach LOS A C

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 39.2 (56%), Referenced to phase 2:WBTL, Start of Green
Natural Cycle: 50
Control Type: Pretimed
Maximum v/c Ratio: 0.62
Intersection Signal Delay: 12.7 Intersection LOS: B
Intersection Capacity Utilization 66.4% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     20: RR 2A (CENTRE ST) & BOND ST
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Lane Group WBT SBT SBR
Lane Group Flow (vph) 1513 733 161
v/c Ratio 0.62 0.56 0.38
Control Delay 7.5 22.8 15.2
Queue Delay 0.0 0.0 0.0
Total Delay 7.5 22.8 15.2
Queue Length 50th (m) 25.9 27.0 9.1
Queue Length 95th (m) 36.7 37.1 22.5
Internal Link Dist (m) 158.8 90.5
Turn Bay Length (m) 30.0
Base Capacity (vph) 2454 1318 428
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.62 0.56 0.38

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 307 1085 0 0 0 0 0 674 148
Future Volume (vph) 0 0 0 307 1085 0 0 0 0 0 674 148
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.6 5.4 5.4
Lane Util. Factor 0.91 0.91 1.00
Frpb, ped/bikes 1.00 1.00 0.94
Flpb, ped/bikes 0.99 1.00 1.00
Frt 1.00 1.00 0.85
Flt Protected 0.99 1.00 1.00
Satd. Flow (prot) 4444 4482 1306
Flt Permitted 0.99 1.00 1.00
Satd. Flow (perm) 4444 4482 1306
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 334 1179 0 0 0 0 0 733 161
RTOR Reduction (vph) 0 0 0 0 17 0 0 0 0 0 0 44
Lane Group Flow (vph) 0 0 0 0 1496 0 0 0 0 0 733 117
Confl. Peds. (#/hr) 20 43
Heavy Vehicles (%) 0% 0% 0% 3% 2% 0% 0% 0% 0% 0% 3% 3%
Turn Type Perm NA NA Perm
Protected Phases 2 4
Permitted Phases 2 4
Actuated Green, G (s) 38.4 20.6 20.6
Effective Green, g (s) 38.4 20.6 20.6
Actuated g/C Ratio 0.55 0.29 0.29
Clearance Time (s) 5.6 5.4 5.4
Lane Grp Cap (vph) 2437 1318 384
v/s Ratio Prot c0.16
v/s Ratio Perm 0.34 0.09
v/c Ratio 0.61 0.56 0.31
Uniform Delay, d1 10.8 20.8 19.2
Progression Factor 0.62 1.00 1.00
Incremental Delay, d2 0.9 1.7 2.0
Delay (s) 7.6 22.5 21.2
Level of Service A C C
Approach Delay (s) 0.0 7.6 0.0 22.3
Approach LOS A A A C

Intersection Summary
HCM 2000 Control Delay 13.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 66.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 0 996 102 268 903 0 0 0 0
Future Volume (vph) 0 0 0 0 996 102 268 903 0 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 0.0 40.0 15.0 0.0 0.0 0.0
Storage Lanes 0 0 0 1 1 0 0 0
Taper Length (m) 0.0 0.0 25.0 0.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00
Ped Bike Factor 0.93 0.95
Frt 0.850
Flt Protected 0.950
Satd. Flow (prot) 0 0 0 0 3119 1343 1501 3089 0 0 0 0
Flt Permitted 0.950
Satd. Flow (perm) 0 0 0 0 3119 1253 1421 3089 0 0 0 0
Right Turn on Red Yes Yes Yes Yes Yes
Satd. Flow (RTOR) 39 42
Link Speed (k/h) 50 50 50 50
Link Distance (m) 182.8 256.2 100.7 199.2
Travel Time (s) 13.2 18.4 7.3 14.3
Confl. Peds. (#/hr) 43 41
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 0% 0% 3% 7% 7% 4% 0% 0% 0% 0%
Adj. Flow (vph) 0 0 0 0 1083 111 291 982 0 0 0 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 0 1083 111 291 982 0 0 0 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type NA Perm Perm NA
Protected Phases 2 4
Permitted Phases 2 4
Minimum Split (s) 24.0 24.0 23.0 23.0
Total Split (s) 37.0 37.0 33.0 33.0
Total Split (%) 52.9% 52.9% 47.1% 47.1%
Maximum Green (s) 31.4 31.4 27.5 27.5
Yellow Time (s) 3.3 3.3 3.3 3.3
All-Red Time (s) 2.3 2.3 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.6 5.6 5.5 5.5
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 11.0 11.0 11.0 11.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 31.4 31.4 27.5 27.5
Actuated g/C Ratio 0.45 0.45 0.39 0.39
v/c Ratio 0.77 0.19 0.50 0.81
Control Delay 21.0 8.9 6.4 13.8
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 5.6
Total Delay 21.0 8.9 6.4 19.3
LOS C A A B
Approach Delay 19.9 16.4
Approach LOS B B

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 21 (30%), Referenced to phase 2:WBT, Start of Green
Natural Cycle: 60
Control Type: Pretimed
Maximum v/c Ratio: 0.81
Intersection Signal Delay: 18.1 Intersection LOS: B
Intersection Capacity Utilization 123.4% ICU Level of Service H
Analysis Period (min) 15

Splits and Phases:     22: RR 2 (SIMCOE ST) & BOND ST
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Lane Group WBT WBR NBL NBT
Lane Group Flow (vph) 1083 111 291 982
v/c Ratio 0.77 0.19 0.50 0.81
Control Delay 21.0 8.9 6.4 13.8
Queue Delay 0.0 0.0 0.0 5.6
Total Delay 21.0 8.9 6.4 19.3
Queue Length 50th (m) 55.3 4.9 3.9 29.0
Queue Length 95th (m) 76.7 12.7 m4.8 m38.6
Internal Link Dist (m) 232.2 76.7
Turn Bay Length (m) 40.0 15.0
Base Capacity (vph) 1399 583 583 1213
Starvation Cap Reductn 0 0 0 179
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.77 0.19 0.50 0.95

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 0 996 102 268 903 0 0 0 0
Future Volume (vph) 0 0 0 0 996 102 268 903 0 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.6 5.6 5.5 5.5
Lane Util. Factor 0.95 1.00 1.00 0.95
Frpb, ped/bikes 1.00 0.93 1.00 1.00
Flpb, ped/bikes 1.00 1.00 0.95 1.00
Frt 1.00 0.85 1.00 1.00
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3119 1253 1421 3089
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3119 1253 1421 3089
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 0 1083 111 291 982 0 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 22 26 0 0 0 0 0
Lane Group Flow (vph) 0 0 0 0 1083 89 266 982 0 0 0 0
Confl. Peds. (#/hr) 43 41
Heavy Vehicles (%) 0% 0% 0% 0% 3% 7% 7% 4% 0% 0% 0% 0%
Turn Type NA Perm Perm NA
Protected Phases 2 4
Permitted Phases 2 4
Actuated Green, G (s) 31.4 31.4 27.5 27.5
Effective Green, g (s) 31.4 31.4 27.5 27.5
Actuated g/C Ratio 0.45 0.45 0.39 0.39
Clearance Time (s) 5.6 5.6 5.5 5.5
Lane Grp Cap (vph) 1399 562 558 1213
v/s Ratio Prot c0.35 c0.32
v/s Ratio Perm 0.07 0.19
v/c Ratio 0.77 0.16 0.48 0.81
Uniform Delay, d1 16.3 11.5 15.9 18.9
Progression Factor 1.00 1.00 0.35 0.52
Incremental Delay, d2 4.2 0.6 1.5 3.1
Delay (s) 20.5 12.1 7.0 13.0
Level of Service C B A B
Approach Delay (s) 0.0 19.8 11.6 0.0
Approach LOS A B B A

Intersection Summary
HCM 2000 Control Delay 15.6 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 11.1
Intersection Capacity Utilization 123.4% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings PM Peak Hour
88: RR 52 (THORNTON RD) & DUNDAS ST/KING ST Whitby Oshawa - Future Background PM

Synchro 11 12-18-2020
IBI Group Page 26

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 311 1206 126 63 1005 186 99 551 56 214 411 346
Future Volume (vph) 311 1206 126 63 1005 186 99 551 56 214 411 346
Ideal Flow (vphpl) 1900 2005 1900 1900 2005 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 92.0 0.0 38.0 0.0 64.0 0.0 103.0 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 37.0 48.0 66.0 82.0
Lane Util. Factor 1.00 *1.00 0.95 1.00 *1.00 0.95 1.00 0.95 0.95 1.00 0.95 0.95
Ped Bike Factor 1.00 1.00 0.99 1.00 1.00 0.98
Frt 0.986 0.977 0.986 0.931
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1785 3824 0 1684 3762 0 1716 3359 0 1767 3217 0
Flt Permitted 0.113 0.123 0.183 0.231
Satd. Flow (perm) 212 3824 0 218 3762 0 328 3359 0 428 3217 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 16 28 11 223
Link Speed (k/h) 50 50 50 60
Link Distance (m) 818.0 320.3 152.9 706.1
Travel Time (s) 58.9 23.1 11.0 42.4
Confl. Peds. (#/hr) 8 12 12 8 28 10 10 28
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 2% 2% 6% 2% 6% 4% 5% 0% 1% 2% 0%
Adj. Flow (vph) 338 1311 137 68 1092 202 108 599 61 233 447 376
Shared Lane Traffic (%)
Lane Group Flow (vph) 338 1448 0 68 1294 0 108 660 0 233 823 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes
Headway Factor 1.01 0.95 1.01 1.01 0.95 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 14 24 15
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4
Minimum Split (s) 9.0 31.0 9.0 31.0 9.0 28.0 9.0 28.0
Total Split (s) 14.0 44.0 9.0 39.0 9.0 28.0 9.0 28.0
Total Split (%) 15.6% 48.9% 10.0% 43.3% 10.0% 31.1% 10.0% 31.1%
Maximum Green (s) 11.0 37.4 6.0 32.4 6.0 21.8 6.0 21.8
Yellow Time (s) 3.0 4.1 3.0 4.1 3.0 4.2 3.0 4.2
All-Red Time (s) 0.0 2.5 0.0 2.5 0.0 2.0 0.0 2.0
Lost Time Adjust (s) -2.0 0.0 0.0 0.0 0.0 0.0 -2.0 0.0
Total Lost Time (s) 1.0 6.6 3.0 6.6 3.0 6.2 1.0 6.2
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Walk Time (s) 17.0 17.0 16.0 16.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 52.0 37.4 42.0 32.4 31.0 21.8 35.0 21.8
Actuated g/C Ratio 0.58 0.42 0.47 0.36 0.34 0.24 0.39 0.24
v/c Ratio 0.97 0.91 0.34 0.94 0.53 0.80 0.82 0.87
Control Delay 54.6 25.2 14.8 42.3 28.8 40.4 44.5 35.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 54.6 25.2 14.8 42.3 28.8 40.4 44.5 35.0
LOS D C B D C D D D
Approach Delay 30.8 40.9 38.8 37.1
Approach LOS C D D D

Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 40.5 (45%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Pretimed
Maximum v/c Ratio: 0.97
Intersection Signal Delay: 36.1 Intersection LOS: D
Intersection Capacity Utilization 96.0% ICU Level of Service F
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     88: RR 52 (THORNTON RD) & DUNDAS ST/KING ST
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 338 1448 68 1294 108 660 233 823
v/c Ratio 0.97 0.91 0.34 0.94 0.53 0.80 0.82 0.87
Control Delay 54.6 25.2 14.8 42.3 28.8 40.4 44.5 35.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 54.6 25.2 14.8 42.3 28.8 40.4 44.5 35.0
Queue Length 50th (m) 48.1 65.9 4.7 96.6 11.2 51.2 25.1 49.5
Queue Length 95th (m) m48.8 m66.5 10.0 #135.3 21.3 #71.1 #47.9 #78.8
Internal Link Dist (m) 794.0 296.3 128.9 682.1
Turn Bay Length (m) 92.0 38.0 64.0 103.0
Base Capacity (vph) 349 1598 199 1372 205 821 285 948
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.97 0.91 0.34 0.94 0.53 0.80 0.82 0.87

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 311 1206 126 63 1005 186 99 551 56 214 411 346
Future Volume (vph) 311 1206 126 63 1005 186 99 551 56 214 411 346
Ideal Flow (vphpl) 1900 2005 1900 1900 2005 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 1.0 6.6 3.0 6.6 3.0 6.2 1.0 6.2
Lane Util. Factor 1.00 *1.00 1.00 *1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.98 1.00 0.99 1.00 0.93
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1785 3823 1684 3761 1715 3360 1766 3218
Flt Permitted 0.11 1.00 0.12 1.00 0.18 1.00 0.23 1.00
Satd. Flow (perm) 212 3823 219 3761 331 3360 429 3218
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 338 1311 137 68 1092 202 108 599 61 233 447 376
RTOR Reduction (vph) 0 9 0 0 18 0 0 8 0 0 169 0
Lane Group Flow (vph) 338 1439 0 68 1276 0 108 652 0 233 654 0
Confl. Peds. (#/hr) 8 12 12 8 28 10 10 28
Heavy Vehicles (%) 0% 2% 2% 6% 2% 6% 4% 5% 0% 1% 2% 0%
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 46.4 37.4 38.4 32.4 27.8 21.8 27.8 21.8
Effective Green, g (s) 48.4 37.4 38.4 32.4 27.8 21.8 31.8 21.8
Actuated g/C Ratio 0.54 0.42 0.43 0.36 0.31 0.24 0.35 0.24
Clearance Time (s) 3.0 6.6 3.0 6.6 3.0 6.2 3.0 6.2
Lane Grp Cap (vph) 341 1588 191 1353 194 813 270 779
v/s Ratio Prot c0.14 c0.38 0.02 0.34 0.04 0.19 c0.08 c0.20
v/s Ratio Perm 0.39 0.13 0.13 0.23
v/c Ratio 0.99 0.91 0.36 0.94 0.56 0.80 0.86 0.84
Uniform Delay, d1 25.5 24.7 18.8 27.9 24.4 32.1 23.5 32.4
Progression Factor 1.84 0.90 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 21.8 2.5 5.1 14.2 11.0 8.2 28.7 10.5
Delay (s) 68.6 24.7 24.0 42.1 35.4 40.3 52.1 43.0
Level of Service E C C D D D D D
Approach Delay (s) 33.0 41.2 39.6 45.0
Approach LOS C D D D

Intersection Summary
HCM 2000 Control Delay 38.8 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 18.8
Intersection Capacity Utilization 96.0% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 130 1153 155 0 0 0 0 1011 270 113 968 0
Future Volume (vph) 130 1153 155 0 0 0 0 1011 270 113 968 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 40.0 0.0 0.0 0.0 0.0 30.0 25.0 0.0
Storage Lanes 1 0 0 0 0 1 1 0
Taper Length (m) 25.0 0.0 0.0 13.0
Lane Util. Factor 0.86 0.86 0.86 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Ped Bike Factor 1.00 0.95 0.99
Frt 0.984 0.850
Flt Protected 0.996 0.950
Satd. Flow (prot) 0 5532 0 0 0 0 0 3089 1369 1591 3089 0
Flt Permitted 0.996 0.192
Satd. Flow (perm) 0 5528 0 0 0 0 0 3089 1306 320 3089 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 43 45
Link Speed (k/h) 50 50 50 50
Link Distance (m) 209.8 58.6 363.1 98.9
Travel Time (s) 15.1 4.2 26.1 7.1
Confl. Peds. (#/hr) 8 12 30 30
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 7% 2% 5% 0% 0% 0% 0% 4% 5% 1% 4% 0%
Adj. Flow (vph) 141 1253 168 0 0 0 0 1099 293 123 1052 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 1562 0 0 0 0 0 1099 293 123 1052 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left R NA Right Left Left Right Left Left Right L NA Left Right
Median Width(m) 0.0 0.0 3.5 3.5
Link Offset(m) 0.0 3.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA NA Perm Perm NA
Protected Phases 2 8 4
Permitted Phases 2 8 4
Minimum Split (s) 26.0 26.0 25.0 25.0 25.0 25.0
Total Split (s) 27.0 27.0 43.0 43.0 43.0 43.0
Total Split (%) 38.6% 38.6% 61.4% 61.4% 61.4% 61.4%
Maximum Green (s) 21.1 21.1 37.1 37.1 37.1 37.1
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.2 2.2 2.2 2.2 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.9 5.9 5.9 5.9 5.9
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 14.0 14.0 13.0 13.0 13.0 13.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 21.1 37.1 37.1 37.1 37.1
Actuated g/C Ratio 0.30 0.53 0.53 0.53 0.53
v/c Ratio 0.92 0.67 0.41 0.73 0.64
Control Delay 33.7 14.6 10.4 21.6 6.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0 1.1
Total Delay 33.7 14.6 10.4 21.6 7.0
LOS C B B C A
Approach Delay 33.7 13.7 8.6
Approach LOS C B A

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 14.7 (21%), Referenced to phase 2:EBTL, Start of Green
Natural Cycle: 60
Control Type: Pretimed
Maximum v/c Ratio: 0.92
Intersection Signal Delay: 19.8 Intersection LOS: B
Intersection Capacity Utilization 83.7% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     13: RR 53 (STEVENSON RD) & KING ST
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Lane Group EBT NBT NBR SBL SBT
Lane Group Flow (vph) 1562 1099 293 123 1052
v/c Ratio 0.92 0.67 0.41 0.73 0.64
Control Delay 33.7 14.6 10.4 21.6 6.0
Queue Delay 0.0 0.0 0.0 0.0 1.1
Total Delay 33.7 14.6 10.4 21.6 7.0
Queue Length 50th (m) 51.2 46.9 16.1 3.4 15.0
Queue Length 95th (m) #72.0 65.4 31.1 m3.8 m16.7
Internal Link Dist (m) 185.8 339.1 74.9
Turn Bay Length (m) 30.0 25.0
Base Capacity (vph) 1696 1637 713 169 1637
Starvation Cap Reductn 0 0 0 0 328
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.92 0.67 0.41 0.73 0.80

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 130 1153 155 0 0 0 0 1011 270 113 968 0
Future Volume (vph) 130 1153 155 0 0 0 0 1011 270 113 968 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.9 5.9 5.9 5.9 5.9
Lane Util. Factor 0.86 0.95 1.00 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.95 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 0.99 1.00
Frt 0.98 1.00 0.85 1.00 1.00
Flt Protected 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 5524 3089 1306 1582 3089
Flt Permitted 1.00 1.00 1.00 0.19 1.00
Satd. Flow (perm) 5524 3089 1306 320 3089
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 141 1253 168 0 0 0 0 1099 293 123 1052 0
RTOR Reduction (vph) 0 30 0 0 0 0 0 0 21 0 0 0
Lane Group Flow (vph) 0 1532 0 0 0 0 0 1099 272 123 1052 0
Confl. Peds. (#/hr) 8 12 30 30
Heavy Vehicles (%) 7% 2% 5% 0% 0% 0% 0% 4% 5% 1% 4% 0%
Turn Type Perm NA NA Perm Perm NA
Protected Phases 2 8 4
Permitted Phases 2 8 4
Actuated Green, G (s) 21.1 37.1 37.1 37.1 37.1
Effective Green, g (s) 21.1 37.1 37.1 37.1 37.1
Actuated g/C Ratio 0.30 0.53 0.53 0.53 0.53
Clearance Time (s) 5.9 5.9 5.9 5.9 5.9
Lane Grp Cap (vph) 1665 1637 692 169 1637
v/s Ratio Prot 0.36 0.34
v/s Ratio Perm 0.28 0.21 c0.38
v/c Ratio 0.92 0.67 0.39 0.73 0.64
Uniform Delay, d1 23.6 12.0 9.8 12.6 11.7
Progression Factor 1.00 1.00 1.00 0.47 0.43
Incremental Delay, d2 9.8 2.2 1.7 10.2 0.8
Delay (s) 33.4 14.2 11.4 16.1 5.8
Level of Service C B B B A
Approach Delay (s) 33.4 0.0 13.6 6.9
Approach LOS C A B A

Intersection Summary
HCM 2000 Control Delay 19.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 11.8
Intersection Capacity Utilization 83.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 94 1819 0 0 0 0 0 203 151 109 249 0
Future Volume (vph) 94 1819 0 0 0 0 0 203 151 109 249 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 0.86 *1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 1.00
Ped Bike Factor 1.00 0.98 1.00
Frt 0.850
Flt Protected 0.998 0.985
Satd. Flow (prot) 0 6563 0 0 0 0 0 1691 1437 0 3133 0
Flt Permitted 0.998 0.772
Satd. Flow (perm) 0 6561 0 0 0 0 0 1691 1407 0 2451 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 47
Link Speed (k/h) 50 50 50 50
Link Distance (m) 351.8 421.5 125.0 101.7
Travel Time (s) 25.3 30.3 9.0 7.3
Confl. Peds. (#/hr) 4 13 8 8
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 3% 0% 0% 0% 0% 0% 0% 0% 1% 1% 0%
Adj. Flow (vph) 102 1977 0 0 0 0 0 221 164 118 271 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 2079 0 0 0 0 0 221 164 0 389 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.5 3.5
Link Offset(m) 0.0 0.0 6.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 24 15 25 14
Turn Type Perm NA NA Perm Perm NA
Protected Phases 2 4 4
Permitted Phases 2 4 4
Minimum Split (s) 28.0 28.0 25.0 25.0 25.0 25.0
Total Split (s) 41.0 41.0 29.0 29.0 29.0 29.0
Total Split (%) 58.6% 58.6% 41.4% 41.4% 41.4% 41.4%
Maximum Green (s) 35.0 35.0 23.2 23.2 23.2 23.2
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.3 2.3 2.1 2.1 2.1 2.1
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 5.8 5.8 5.8
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 15.0 15.0 13.0 13.0 13.0 13.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 35.0 23.2 23.2 23.2
Actuated g/C Ratio 0.50 0.33 0.33 0.33
v/c Ratio 0.63 0.39 0.33 0.48
Control Delay 6.9 20.6 14.6 13.2
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 6.9 20.6 14.6 13.2
LOS A C B B
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Approach Delay 6.9 18.1 13.2
Approach LOS A B B

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 39.9 (57%), Referenced to phase 2:EBTL, Start of Green
Natural Cycle: 55
Control Type: Pretimed
Maximum v/c Ratio: 0.63
Intersection Signal Delay: 9.3 Intersection LOS: A
Intersection Capacity Utilization 71.7% ICU Level of Service C
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     15: OSHAWA CENTRE ENT/GIBBONS ST & KING ST
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Lane Group EBT NBT NBR SBT
Lane Group Flow (vph) 2079 221 164 389
v/c Ratio 0.63 0.39 0.33 0.48
Control Delay 6.9 20.6 14.6 13.2
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 6.9 20.6 14.6 13.2
Queue Length 50th (m) 18.0 20.2 10.1 12.0
Queue Length 95th (m) m21.5 35.8 22.9 m16.3
Internal Link Dist (m) 327.8 101.0 77.7
Turn Bay Length (m)
Base Capacity (vph) 3280 560 497 812
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.63 0.39 0.33 0.48

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 94 1819 0 0 0 0 0 203 151 109 249 0
Future Volume (vph) 94 1819 0 0 0 0 0 203 151 109 249 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 5.8 5.8 5.8
Lane Util. Factor *1.00 1.00 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.98 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00
Flt Protected 1.00 1.00 1.00 0.99
Satd. Flow (prot) 6558 1691 1407 3127
Flt Permitted 1.00 1.00 1.00 0.77
Satd. Flow (perm) 6558 1691 1407 2452
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 102 1977 0 0 0 0 0 221 164 118 271 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 31 0 0 0
Lane Group Flow (vph) 0 2079 0 0 0 0 0 221 133 0 389 0
Confl. Peds. (#/hr) 4 13 8 8
Heavy Vehicles (%) 0% 3% 0% 0% 0% 0% 0% 0% 0% 1% 1% 0%
Turn Type Perm NA NA Perm Perm NA
Protected Phases 2 4 4
Permitted Phases 2 4 4
Actuated Green, G (s) 35.0 23.2 23.2 23.2
Effective Green, g (s) 35.0 23.2 23.2 23.2
Actuated g/C Ratio 0.50 0.33 0.33 0.33
Clearance Time (s) 6.0 5.8 5.8 5.8
Lane Grp Cap (vph) 3279 560 466 812
v/s Ratio Prot 0.13
v/s Ratio Perm 0.32 0.09 c0.16
v/c Ratio 0.63 0.39 0.28 0.48
Uniform Delay, d1 12.8 18.0 17.3 18.6
Progression Factor 0.48 1.00 1.00 0.62
Incremental Delay, d2 0.7 2.1 1.5 1.5
Delay (s) 6.8 20.1 18.8 13.0
Level of Service A C B B
Approach Delay (s) 6.8 0.0 19.5 13.0
Approach LOS A A B B

Intersection Summary
HCM 2000 Control Delay 9.4 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 11.8
Intersection Capacity Utilization 71.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings PM Peak Hour
17: RR 54 (PARK RD W) & KING ST Whitby Oshawa - Future Background PM

Synchro 11 12-18-2020
IBI Group Page 9

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 193 1537 173 0 0 0 0 639 177 95 519 0
Future Volume (vph) 193 1537 173 0 0 0 0 639 177 95 519 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 37.0 0.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 0 1 0 0 0 0 0 0
Taper Length (m) 0.0 0.0 0.0 0.0
Lane Util. Factor 0.86 0.86 1.00 1.00 1.00 1.00 1.00 0.95 0.95 0.95 0.95 1.00
Ped Bike Factor 1.00 0.95 0.99 1.00
Frt 0.850 0.968
Flt Protected 0.994 0.992
Satd. Flow (prot) 0 5602 1437 0 0 0 0 3019 0 0 3129 0
Flt Permitted 0.994 0.634
Satd. Flow (perm) 0 5595 1370 0 0 0 0 3019 0 0 1999 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 186 3
Link Speed (k/h) 50 50 50 50
Link Distance (m) 421.5 358.7 429.1 115.6
Travel Time (s) 30.3 25.8 30.9 8.3
Confl. Peds. (#/hr) 9 32 8 8
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 5% 3% 0% 0% 0% 0% 0% 2% 4% 1% 2% 0%
Adj. Flow (vph) 210 1671 188 0 0 0 0 695 192 103 564 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 1881 188 0 0 0 0 887 0 0 667 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 0.0 0.0
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 14 24 15 24 14 25 15
Turn Type Perm NA Perm NA Perm NA
Protected Phases 2 4 4
Permitted Phases 2 2 4
Minimum Split (s) 26.0 26.0 26.0 26.0 26.0 26.0
Total Split (s) 34.0 34.0 34.0 36.0 36.0 36.0
Total Split (%) 48.6% 48.6% 48.6% 51.4% 51.4% 51.4%
Maximum Green (s) 28.2 28.2 28.2 30.4 30.4 30.4
Yellow Time (s) 4.2 4.2 4.2 3.7 3.7 3.7
All-Red Time (s) 1.6 1.6 1.6 1.9 1.9 1.9
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.8 5.8 5.6 5.6
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 12.0 12.0 12.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 28.2 28.2 30.4 30.4
Actuated g/C Ratio 0.40 0.40 0.43 0.43
v/c Ratio 0.83 0.28 0.68 0.77
Control Delay 13.3 1.7 19.0 19.9



Lanes, Volumes, Timings PM Peak Hour
17: RR 54 (PARK RD W) & KING ST Whitby Oshawa - Future Background PM

Synchro 11 12-18-2020
IBI Group Page 10

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 13.3 1.7 19.0 19.9
LOS B A B B
Approach Delay 12.2 19.0 19.9
Approach LOS B B B

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 7 (10%), Referenced to phase 2:EBTL, Start of Green
Natural Cycle: 60
Control Type: Pretimed
Maximum v/c Ratio: 0.83
Intersection Signal Delay: 15.3 Intersection LOS: B
Intersection Capacity Utilization 87.3% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     17: RR 54 (PARK RD W) & KING ST
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Lane Group EBT EBR NBT SBT
Lane Group Flow (vph) 1881 188 887 667
v/c Ratio 0.83 0.28 0.68 0.77
Control Delay 13.3 1.7 19.0 19.9
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 13.3 1.7 19.0 19.9
Queue Length 50th (m) 61.7 0.8 43.0 22.4
Queue Length 95th (m) 81.0 m1.3 60.4 #58.9
Internal Link Dist (m) 397.5 405.1 91.6
Turn Bay Length (m) 37.0
Base Capacity (vph) 2253 662 1312 868
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.83 0.28 0.68 0.77

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Signalized Intersection Capacity Analysis PM Peak Hour
17: RR 54 (PARK RD W) & KING ST Whitby Oshawa - Future Background PM

Synchro 11 12-18-2020
IBI Group Page 12

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 193 1537 173 0 0 0 0 639 177 95 519 0
Future Volume (vph) 193 1537 173 0 0 0 0 639 177 95 519 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.8 5.8 5.6 5.6
Lane Util. Factor 0.86 1.00 0.95 0.95
Frpb, ped/bikes 1.00 0.95 0.99 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 0.85 0.97 1.00
Flt Protected 0.99 1.00 1.00 0.99
Satd. Flow (prot) 5598 1370 3018 3129
Flt Permitted 0.99 1.00 1.00 0.63
Satd. Flow (perm) 5598 1370 3018 2000
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 210 1671 188 0 0 0 0 695 192 103 564 0
RTOR Reduction (vph) 0 0 111 0 0 0 0 2 0 0 0 0
Lane Group Flow (vph) 0 1881 77 0 0 0 0 885 0 0 667 0
Confl. Peds. (#/hr) 9 32 8 8
Heavy Vehicles (%) 5% 3% 0% 0% 0% 0% 0% 2% 4% 1% 2% 0%
Turn Type Perm NA Perm NA Perm NA
Protected Phases 2 4 4
Permitted Phases 2 2 4
Actuated Green, G (s) 28.2 28.2 30.4 30.4
Effective Green, g (s) 28.2 28.2 30.4 30.4
Actuated g/C Ratio 0.40 0.40 0.43 0.43
Clearance Time (s) 5.8 5.8 5.6 5.6
Lane Grp Cap (vph) 2255 551 1310 868
v/s Ratio Prot 0.29
v/s Ratio Perm 0.34 0.06 c0.33
v/c Ratio 0.83 0.14 0.68 0.77
Uniform Delay, d1 18.8 13.2 15.9 16.8
Progression Factor 0.53 0.32 1.00 0.77
Incremental Delay, d2 3.1 0.4 2.8 6.0
Delay (s) 13.0 4.7 18.7 19.0
Level of Service B A B B
Approach Delay (s) 12.2 0.0 18.7 19.0
Approach LOS B A B B

Intersection Summary
HCM 2000 Control Delay 15.0 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 11.4
Intersection Capacity Utilization 87.3% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 315 1484 33 0 0 0 0 111 26 77 23 0
Future Volume (vph) 315 1484 33 0 0 0 0 111 26 77 23 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 0.91 0.91 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.88 1.00 0.99 0.99
Frt 0.997 0.975
Flt Protected 0.950 0.963
Satd. Flow (prot) 1591 4413 0 0 0 0 0 1639 0 0 1628 0
Flt Permitted 0.950 0.710
Satd. Flow (perm) 1401 4413 0 0 0 0 0 1639 0 0 1187 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 6 16
Link Speed (k/h) 50 50 50 50
Link Distance (m) 158.5 137.8 101.8 101.3
Travel Time (s) 11.4 9.9 7.3 7.3
Confl. Peds. (#/hr) 58 75 31 15 15
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 4% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Adj. Flow (vph) 342 1613 36 0 0 0 0 121 28 84 25 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 342 1649 0 0 0 0 0 149 0 0 109 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA NA pm+pt NA
Protected Phases 2 4 3 4
Permitted Phases 2 4
Minimum Split (s) 28.0 28.0 23.0 10.0 23.0
Total Split (s) 37.0 37.0 23.0 10.0 23.0
Total Split (%) 52.9% 52.9% 32.9% 14.3% 32.9%
Maximum Green (s) 31.4 31.4 17.4 6.0 17.4
Yellow Time (s) 3.7 3.7 3.7 3.0 3.7
All-Red Time (s) 1.9 1.9 1.9 1.0 1.9
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.6 5.6 5.6 5.6
Lead/Lag Lag Lead Lag
Lead-Lag Optimize?
Walk Time (s) 12.0 12.0 12.0 12.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 31.4 31.4 17.4 21.8
Actuated g/C Ratio 0.45 0.45 0.25 0.31
v/c Ratio 0.54 0.83 0.36 0.27
Control Delay 11.2 15.0 22.2 13.0
Queue Delay 0.0 0.1 0.0 0.1
Total Delay 11.2 15.1 22.2 13.1
LOS B B C B
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Approach Delay 14.4 22.2 13.1
Approach LOS B C B

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 42.7 (61%), Referenced to phase 2:EBTL, Start of Green
Natural Cycle: 65
Control Type: Pretimed
Maximum v/c Ratio: 0.83
Intersection Signal Delay: 14.9 Intersection LOS: B
Intersection Capacity Utilization 67.6% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     19: QUEEN ST/MCMILLAN DR & KING ST
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Lane Group EBL EBT NBT SBT
Lane Group Flow (vph) 342 1649 149 109
v/c Ratio 0.54 0.83 0.36 0.27
Control Delay 11.2 15.0 22.2 13.0
Queue Delay 0.0 0.1 0.0 0.1
Total Delay 11.2 15.1 22.2 13.1
Queue Length 50th (m) 14.6 25.6 13.1 8.4
Queue Length 95th (m) 33.3 72.6 26.6 m13.6
Internal Link Dist (m) 134.5 77.8 77.3
Turn Bay Length (m)
Base Capacity (vph) 628 1982 419 397
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 15 0 22
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.54 0.84 0.36 0.29

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 315 1484 33 0 0 0 0 111 26 77 23 0
Future Volume (vph) 315 1484 33 0 0 0 0 111 26 77 23 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.6 5.6 5.6 5.6
Lane Util. Factor 1.00 0.91 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.99 1.00
Flpb, ped/bikes 0.88 1.00 1.00 0.99
Frt 1.00 1.00 0.97 1.00
Flt Protected 0.95 1.00 1.00 0.96
Satd. Flow (prot) 1401 4411 1639 1615
Flt Permitted 0.95 1.00 1.00 0.71
Satd. Flow (perm) 1401 4411 1639 1192
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 342 1613 36 0 0 0 0 121 28 84 25 0
RTOR Reduction (vph) 0 3 0 0 0 0 0 12 0 0 0 0
Lane Group Flow (vph) 342 1646 0 0 0 0 0 137 0 0 109 0
Confl. Peds. (#/hr) 58 75 31 15 15
Heavy Vehicles (%) 1% 4% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Turn Type Perm NA NA pm+pt NA
Protected Phases 2 4 3 4
Permitted Phases 2 4
Actuated Green, G (s) 31.4 31.4 17.4 23.4
Effective Green, g (s) 31.4 31.4 17.4 23.4
Actuated g/C Ratio 0.45 0.45 0.25 0.33
Clearance Time (s) 5.6 5.6 5.6 5.6
Lane Grp Cap (vph) 628 1978 407 434
v/s Ratio Prot c0.37 c0.08 c0.02
v/s Ratio Perm 0.24 0.06
v/c Ratio 0.54 0.83 0.34 0.25
Uniform Delay, d1 14.1 17.0 21.6 16.9
Progression Factor 0.56 0.65 1.00 0.77
Incremental Delay, d2 2.8 3.6 2.2 1.2
Delay (s) 10.8 14.7 23.8 14.2
Level of Service B B C B
Approach Delay (s) 14.0 0.0 23.8 14.2
Approach LOS B A C B

Intersection Summary
HCM 2000 Control Delay 14.6 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 15.2
Intersection Capacity Utilization 67.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 1288 288 0 0 0 0 0 0 181 813 0
Future Volume (vph) 0 1288 288 0 0 0 0 0 0 181 813 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 30.0
Storage Lanes 0 1 0 0 0 0 1 0
Taper Length (m) 0.0 0.0 0.0 0.0
Lane Util. Factor 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.91 1.00
Ped Bike Factor 0.87 0.86
Frt 0.850
Flt Protected 0.950
Satd. Flow (prot) 0 3060 1281 0 0 0 0 0 0 1501 4439 0
Flt Permitted 0.950
Satd. Flow (perm) 0 3060 1112 0 0 0 0 0 0 1294 4439 0
Right Turn on Red Yes Yes Yes Yes Yes
Satd. Flow (RTOR) 37 45
Link Speed (k/h) 50 50 50 50
Link Distance (m) 137.8 176.7 122.6 100.6
Travel Time (s) 9.9 12.7 8.8 7.2
Confl. Peds. (#/hr) 99 105
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 5% 1% 0% 0% 0% 0% 0% 0% 7% 4% 0%
Parking  (#/hr) 0
Adj. Flow (vph) 0 1400 313 0 0 0 0 0 0 197 884 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 1400 313 0 0 0 0 0 0 197 884 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 3.5 -3.5
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.32 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type NA Perm Perm NA
Protected Phases 2 4
Permitted Phases 2 4
Minimum Split (s) 27.0 27.0 23.0 23.0
Total Split (s) 47.0 47.0 23.0 23.0
Total Split (%) 67.1% 67.1% 32.9% 32.9%
Maximum Green (s) 41.1 41.1 17.6 17.6
Yellow Time (s) 3.7 3.7 3.7 3.7
All-Red Time (s) 2.2 2.2 1.7 1.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.9 5.9 5.4 5.4
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 12.0 12.0 11.0 11.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 41.1 41.1 17.6 17.6
Actuated g/C Ratio 0.59 0.59 0.25 0.25
v/c Ratio 0.78 0.47 0.55 0.79
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Control Delay 9.7 3.0 19.4 26.2
Queue Delay 0.8 0.0 0.0 0.0
Total Delay 10.5 3.0 19.4 26.2
LOS B A B C
Approach Delay 9.1 25.0
Approach LOS A C

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 56.7 (81%), Referenced to phase 2:EBT, Start of Green
Natural Cycle: 60
Control Type: Pretimed
Maximum v/c Ratio: 0.79
Intersection Signal Delay: 15.3 Intersection LOS: B
Intersection Capacity Utilization 66.4% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     21: RR 2A (CENTRE ST) & KING ST
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Lane Group EBT EBR SBL SBT
Lane Group Flow (vph) 1400 313 197 884
v/c Ratio 0.78 0.47 0.55 0.79
Control Delay 9.7 3.0 19.4 26.2
Queue Delay 0.8 0.0 0.0 0.0
Total Delay 10.5 3.0 19.4 26.2
Queue Length 50th (m) 97.1 0.4 19.0 41.0
Queue Length 95th (m) 115.8 m0.8 m37.3 52.5
Internal Link Dist (m) 113.8 76.6
Turn Bay Length (m)
Base Capacity (vph) 1796 668 359 1116
Starvation Cap Reductn 153 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.85 0.47 0.55 0.79

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 1288 288 0 0 0 0 0 0 181 813 0
Future Volume (vph) 0 1288 288 0 0 0 0 0 0 181 813 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.9 5.9 5.4 5.4
Lane Util. Factor 0.95 1.00 1.00 0.91
Frpb, ped/bikes 1.00 0.87 1.00 1.00
Flpb, ped/bikes 1.00 1.00 0.86 1.00
Frt 1.00 0.85 1.00 1.00
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3060 1112 1294 4439
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3060 1112 1294 4439
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1400 313 0 0 0 0 0 0 197 884 0
RTOR Reduction (vph) 0 0 15 0 0 0 0 0 0 34 0 0
Lane Group Flow (vph) 0 1400 298 0 0 0 0 0 0 163 884 0
Confl. Peds. (#/hr) 99 105
Heavy Vehicles (%) 0% 5% 1% 0% 0% 0% 0% 0% 0% 7% 4% 0%
Parking  (#/hr) 0
Turn Type NA Perm Perm NA
Protected Phases 2 4
Permitted Phases 2 4
Actuated Green, G (s) 41.1 41.1 17.6 17.6
Effective Green, g (s) 41.1 41.1 17.6 17.6
Actuated g/C Ratio 0.59 0.59 0.25 0.25
Clearance Time (s) 5.9 5.9 5.4 5.4
Lane Grp Cap (vph) 1796 652 325 1116
v/s Ratio Prot c0.46 c0.20
v/s Ratio Perm 0.27 0.13
v/c Ratio 0.78 0.46 0.50 0.79
Uniform Delay, d1 11.0 8.2 22.4 24.5
Progression Factor 0.67 0.22 0.80 0.85
Incremental Delay, d2 2.0 1.3 4.6 4.8
Delay (s) 9.3 3.1 22.5 25.7
Level of Service A A C C
Approach Delay (s) 8.2 0.0 0.0 25.1
Approach LOS A A A C

Intersection Summary
HCM 2000 Control Delay 14.7 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 11.3
Intersection Capacity Utilization 66.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 222 1255 0 0 0 0 0 980 178 0 0 0
Future Volume (vph) 222 1255 0 0 0 0 0 980 178 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 85.0 0.0 0.0 0.0 0.0 20.0 0.0 0.0
Storage Lanes 1 0 0 0 0 1 0 0
Taper Length (m) 25.0 0.0 0.0 0.0
Lane Util. Factor 1.00 0.95 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 1.00 1.00
Ped Bike Factor 0.89 0.85
Frt 0.850
Flt Protected 0.950
Satd. Flow (prot) 1447 3089 0 0 0 0 0 3089 1382 0 0 0
Flt Permitted 0.950
Satd. Flow (perm) 1289 3089 0 0 0 0 0 3089 1171 0 0 0
Right Turn on Red Yes Yes Yes Yes Yes
Satd. Flow (RTOR) 39 39
Link Speed (k/h) 50 50 50 50
Link Distance (m) 176.7 255.8 119.5 100.7
Travel Time (s) 12.7 18.4 8.6 7.3
Confl. Peds. (#/hr) 94 123
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 11% 4% 0% 0% 0% 0% 0% 4% 4% 0% 0% 0%
Adj. Flow (vph) 241 1364 0 0 0 0 0 1065 193 0 0 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 241 1364 0 0 0 0 0 1065 193 0 0 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment L NA Left Right Left Left Right Left R NA Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA NA Perm
Protected Phases 2 4
Permitted Phases 2 4
Minimum Split (s) 26.0 26.0 25.0 25.0
Total Split (s) 39.0 39.0 31.0 31.0
Total Split (%) 55.7% 55.7% 44.3% 44.3%
Maximum Green (s) 33.5 33.5 25.5 25.5
Yellow Time (s) 3.3 3.3 3.3 3.3
All-Red Time (s) 2.2 2.2 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 13.0 13.0 13.0 13.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 33.5 33.5 25.5 25.5
Actuated g/C Ratio 0.48 0.48 0.36 0.36
v/c Ratio 0.38 0.92 0.95 0.43
Control Delay 4.4 20.1 40.1 16.8
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 15.1 0.0
Total Delay 4.4 20.1 55.3 16.8
LOS A C E B
Approach Delay 17.7 49.4
Approach LOS B D

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 7.7 (11%), Referenced to phase 2:EBTL, Start of Green
Natural Cycle: 75
Control Type: Pretimed
Maximum v/c Ratio: 0.95
Intersection Signal Delay: 31.6 Intersection LOS: C
Intersection Capacity Utilization 77.8% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     23: RR 2 (SIMCOE ST) & KING ST
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Lane Group EBL EBT NBT NBR
Lane Group Flow (vph) 241 1364 1065 193
v/c Ratio 0.38 0.92 0.95 0.43
Control Delay 4.4 20.1 40.1 16.8
Queue Delay 0.0 0.0 15.1 0.0
Total Delay 4.4 20.1 55.3 16.8
Queue Length 50th (m) 4.1 94.7 64.1 13.3
Queue Length 95th (m) m6.0 #120.9 #100.3 28.5
Internal Link Dist (m) 152.7 95.5
Turn Bay Length (m) 85.0 20.0
Base Capacity (vph) 637 1478 1125 451
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 1 0 85 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.38 0.92 1.02 0.43

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 222 1255 0 0 0 0 0 980 178 0 0 0
Future Volume (vph) 222 1255 0 0 0 0 0 980 178 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5 5.5 5.5
Lane Util. Factor 1.00 0.95 0.95 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.85
Flpb, ped/bikes 0.89 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1289 3089 3089 1171
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1289 3089 3089 1171
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 241 1364 0 0 0 0 0 1065 193 0 0 0
RTOR Reduction (vph) 20 0 0 0 0 0 0 0 25 0 0 0
Lane Group Flow (vph) 221 1364 0 0 0 0 0 1065 168 0 0 0
Confl. Peds. (#/hr) 94 123
Heavy Vehicles (%) 11% 4% 0% 0% 0% 0% 0% 4% 4% 0% 0% 0%
Turn Type Perm NA NA Perm
Protected Phases 2 4
Permitted Phases 2 4
Actuated Green, G (s) 33.5 33.5 25.5 25.5
Effective Green, g (s) 33.5 33.5 25.5 25.5
Actuated g/C Ratio 0.48 0.48 0.36 0.36
Clearance Time (s) 5.5 5.5 5.5 5.5
Lane Grp Cap (vph) 616 1478 1125 426
v/s Ratio Prot c0.44 c0.34
v/s Ratio Perm 0.17 0.14
v/c Ratio 0.36 0.92 0.95 0.39
Uniform Delay, d1 11.5 17.0 21.6 16.5
Progression Factor 0.33 0.62 1.00 1.00
Incremental Delay, d2 1.0 7.7 16.7 2.7
Delay (s) 4.9 18.3 38.3 19.3
Level of Service A B D B
Approach Delay (s) 16.3 0.0 35.4 0.0
Approach LOS B A D A

Intersection Summary
HCM 2000 Control Delay 24.7 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.93
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 77.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1632 156 0 0 0 318
Future Volume (vph) 1632 156 0 0 0 318
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 0.86 0.86 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.99
Frt 0.987 0.865
Flt Protected
Satd. Flow (prot) 6178 0 0 0 0 1578
Flt Permitted
Satd. Flow (perm) 6178 0 0 0 0 1556
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 41 4
Link Speed (k/h) 50 50 50
Link Distance (m) 358.7 158.5 86.2
Travel Time (s) 25.8 11.4 6.2
Confl. Peds. (#/hr) 19 2
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 3% 0% 0% 0% 0% 3%
Adj. Flow (vph) 1774 170 0 0 0 346
Shared Lane Traffic (%)
Lane Group Flow (vph) 1944 0 0 0 0 346
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(m) 0.0 0.0 0.0
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 15 25 25 15
Number of Detectors 0 1
Detector Template 
Leading Detector (m) 0.0 15.0
Trailing Detector (m) 0.0 0.0
Detector 1 Position(m) 0.0 0.0
Detector 1 Size(m) 0.0 15.0
Detector 1 Type Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0
Detector 1 Queue (s) 0.0 0.0
Detector 1 Delay (s) 0.0 0.0
Turn Type NA Perm
Protected Phases 2
Permitted Phases 8
Detector Phase 8
Switch Phase
Minimum Initial (s) 15.0 8.0
Minimum Split (s) 28.0 25.0
Total Split (s) 37.0 33.0
Total Split (%) 52.9% 47.1%
Maximum Green (s) 31.9 27.8
Yellow Time (s) 3.7 3.3
All-Red Time (s) 1.4 1.9
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Lane Group EBT EBR WBL WBT NBL NBR
Lost Time Adjust (s) 0.0 0.0
Total Lost Time (s) 5.1 5.2
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0
Recall Mode C-Max None
Walk Time (s) 12.0 14.0
Flash Dont Walk (s) 5.0 5.0
Pedestrian Calls (#/hr) 0 0
Act Effct Green (s) 39.1 20.6
Actuated g/C Ratio 0.56 0.29
v/c Ratio 0.56 0.75
Control Delay 3.9 32.0
Queue Delay 0.0 0.0
Total Delay 3.9 32.0
LOS A C
Approach Delay 3.9 32.0
Approach LOS A C

Intersection Summary
Area Type: Other
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 25.9 (37%), Referenced to phase 2:EBT, Start of Green
Natural Cycle: 55
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.75
Intersection Signal Delay: 8.2 Intersection LOS: A
Intersection Capacity Utilization 54.9% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     130: MIDTOWN DR & KING ST
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Lane Group EBT NBR
Lane Group Flow (vph) 1944 346
v/c Ratio 0.56 0.75
Control Delay 3.9 32.0
Queue Delay 0.0 0.0
Total Delay 3.9 32.0
Queue Length 50th (m) 11.7 36.9
Queue Length 95th (m) 20.1 53.0
Internal Link Dist (m) 334.7
Turn Bay Length (m)
Base Capacity (vph) 3467 620
Starvation Cap Reductn 0 0
Spillback Cap Reductn 0 0
Storage Cap Reductn 0 0
Reduced v/c Ratio 0.56 0.56

Intersection Summary
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1632 156 0 0 0 318
Future Volume (vph) 1632 156 0 0 0 318
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.1 5.2
Lane Util. Factor 0.86 1.00
Frpb, ped/bikes 0.99 0.99
Flpb, ped/bikes 1.00 1.00
Frt 0.99 0.86
Flt Protected 1.00 1.00
Satd. Flow (prot) 6177 1556
Flt Permitted 1.00 1.00
Satd. Flow (perm) 6177 1556
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1774 170 0 0 0 346
RTOR Reduction (vph) 18 0 0 0 0 3
Lane Group Flow (vph) 1926 0 0 0 0 343
Confl. Peds. (#/hr) 19 2
Heavy Vehicles (%) 3% 0% 0% 0% 0% 3%
Turn Type NA Perm
Protected Phases 2
Permitted Phases 8
Actuated Green, G (s) 39.1 20.6
Effective Green, g (s) 39.1 20.6
Actuated g/C Ratio 0.56 0.29
Clearance Time (s) 5.1 5.2
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 3450 457
v/s Ratio Prot c0.31
v/s Ratio Perm c0.22
v/c Ratio 0.56 0.75
Uniform Delay, d1 9.9 22.4
Progression Factor 0.33 1.00
Incremental Delay, d2 0.4 6.8
Delay (s) 3.6 29.2
Level of Service A C
Approach Delay (s) 3.6 0.0 29.2
Approach LOS A A C

Intersection Summary
HCM 2000 Control Delay 7.5 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.3
Intersection Capacity Utilization 54.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Appendix H – Future BRT Synchro 
Output 

 



Node # Intersection Segment 

1 Ellesmere/McCowan 1 

4 Ellesmere/Parkington 1 

5 Ellesmere/Bellamy 1 

6 Ellesmere/Dolly Varden 1 

7 Ellesmere/Markham 1 

8 Ellesmere/Dormington_Gander 1 

10 Ellesmere/Helicon _Scarborough Golf Club 1 

11 Ellesmere/Military Trail_Orton Park 1 

12 Ellesmere/Neilson 1 

14 Ellesmere/Morningside 1 

15 Ellesmere/Military Trail (east leg) 2 

17 Ellesmere/Conlins 2 

24 Ellesmere/Morrish 2 

28 Ellesmere/Meadowvale 2 

31 Kingston/Ellesmere 2 

32 Kingston/Highway 401 EB Off-ramp 2 

35 Kingston/Rylander 2 

36 Kingston/Sheppard_Port Union 2 

37 Kingston/Highway 401 WB Off-ramp 2 

257 Kingston Road & Altona Road 3 

249 Kingston Road & Rougemount Drive 3 

276 Kingston Road & Rosebank Road 3 

277 Kngston Road & Steeple Hill 3 

250 Kingston Road & Whites Road (RR 38) 3 

254 Kingston Road & Delta Boulevard 3 

256 Kingston Road & Highway 401 WB Off Ramp 3 

258 Kingston Road & Fairport Road 3 

245 Kingston Road & Dixie Road 3 

265 Kingston Road & Walnut Lane 3 

246 Kingston Road & Liverpool Road (RR 29) 3 

247 Kingston Road & Glenanna Road 3 

264 Kingston Road & Valley Farm Road 3 

234 Kingston Road & Brock Road (RR 1) 3 

607 Kingston Road & Bainbridge Drive 3 

237 Kingston Road & Notion Road 3 

236 Kingston Road & Elizabeth Street 4 

286 Kingston Road & Church Street 4 

288 Kingston Road & Rotherglen Road 4 

280 Kingston Road & Westney Road (RR31) 5 

282 Kingston Road & Westney Plaza 5 



283 Kingston Road & Ritchie Avenue 5 

611 Kingston Road & Harwood Centre Access 5 

205 Kingston Road & Harwood Avenue 5 

289 Kingston Road & Durham East Centre Access 5 

207 Kingston Road & Costco Entrance 5 

299 Kingston Road & Salem Road (RR 41) 5 

209 Kingston Road & Whitetail Centre 5 

627 Kingston Road & Alexander's Crossing 5 

629 Kingston Road & Audley Road 5 

137 Kingston Road / Dundas Street & Lake Ridge Road (RR 23) 5 

665 Dundas Street & Halls Road 6 

420 Dundas Street & White Oaks Court 6 

93 Dundas Street & McQuay Street / Jeffrey Street 6 

488 Dundas Street & Fire Station Access 6 

94 Dundas Street & Cochrane Street 6 

95 Dundas Street & Euclid Street / Henry Street (RR 45) 7 

89 Dundas Street & Brock Street 7 

163 Dundas Street & Hickory Street 7 

96 Dundas Street & Garden Street 7 

97 Dundas Street & Lupin Drive 7 

98 Dundas Street & Anderson Street / Hopkins Street (RR 36) 8 

154 Dundas Street & Glen Hill Drive 8 

99 Dundas Street & Thickson Road (RR 26) 8 

169 Dundas Street & Kathleen Street  8 

100 Dundas Street & Garrard Road 8 

88 King Street & Thornton Road (RR 52) 8 

999 King Street & Waverly Street 8 

12 Bond Street & Stevenson Road (RR 53) 9 

14 Bond Street & Gibbons Street 9 

16 Bond Street & Park Road (RR 54) 9 

18 Bond Street & McMillan Drive 9 

20 Bond Street & Centre Street (RR 2A) 9 

22 Bond Street & Simcoe Street (RR 2) 9 

13 King Street & Stevenson Road (RR 53) 10 

15 King Street & Gibbons Street / Oshawa Centre Entrance 10 

17 King Street & Park Road (RR 54) 10 

130 King Street & Midtown Drive 10 

19 King Stret & McMillian Drive / Queen Street 10 

21 King Street & Centre Street (RR 2A) 10 

23 King Street & Simcoe Street (RR 2) 10 
 



HCM Signalized Intersection Capacity Analysis
1: McCowan Rd. & Ellesmere Rd. 04/13/2021
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 192 649 76 114 948 64 86 897 91 191 1004 591
Future Volume (vph) 192 649 76 114 948 64 86 897 91 191 1004 591
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 1.0 7.0 7.0 4.0 7.0 7.0 7.0 7.0 7.0 4.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1789 3579 1601 1789 3579 1601 1789 3579 1601 1789 3579 1601
Flt Permitted 0.09 1.00 1.00 0.27 1.00 1.00 0.18 1.00 1.00 0.09 1.00 1.00
Satd. Flow (perm) 170 3579 1601 509 3579 1601 344 3579 1601 167 3579 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 209 705 83 124 1030 70 93 975 99 208 1091 642
RTOR Reduction (vph) 0 0 54 0 0 47 0 0 66 0 0 155
Lane Group Flow (vph) 209 705 29 124 1030 23 93 975 33 208 1091 487
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 4 3 8
Permitted Phases 2 2 6 6 4 4 8 8
Actuated Green, G (s) 58.0 45.1 45.1 53.2 42.7 42.7 41.2 41.2 41.2 56.2 56.2 56.2
Effective Green, g (s) 62.6 45.1 45.1 53.2 42.7 42.7 41.2 41.2 41.2 56.2 56.2 56.2
Actuated g/C Ratio 0.48 0.35 0.35 0.41 0.33 0.33 0.32 0.32 0.32 0.43 0.43 0.43
Clearance Time (s) 4.0 7.0 7.0 4.0 7.0 7.0 7.0 7.0 7.0 4.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 280 1243 556 312 1177 526 109 1136 508 209 1549 693
v/s Ratio Prot c0.09 0.20 0.03 c0.29 0.27 c0.08 0.30
v/s Ratio Perm 0.27 0.02 0.13 0.01 0.27 0.02 c0.35 0.30
v/c Ratio 0.75 0.57 0.05 0.40 0.88 0.04 0.85 0.86 0.06 1.00 0.70 0.70
Uniform Delay, d1 31.0 34.4 28.1 25.0 41.0 29.7 41.5 41.6 30.9 35.5 30.0 30.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.3 1.9 0.2 0.8 7.5 0.0 43.8 6.6 0.1 60.5 1.5 3.2
Delay (s) 41.4 36.3 28.3 25.9 48.5 29.7 85.3 48.2 30.9 96.0 31.5 33.2
Level of Service D D C C D C F D C F C C
Approach Delay (s) 36.7 45.2 49.7 39.0
Approach LOS D D D D

Intersection Summary
HCM 2000 Control Delay 42.3 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.95
Actuated Cycle Length (s) 129.8 Sum of lost time (s) 22.0
Intersection Capacity Utilization 124.0% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 132 679 1210 83 15 108
Future Volume (vph) 132 679 1210 83 15 108
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1789 3579 3544 1789 1601
Flt Permitted 0.16 1.00 1.00 0.95 1.00
Satd. Flow (perm) 309 3579 3544 1789 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 143 738 1315 90 16 117
RTOR Reduction (vph) 0 0 3 0 0 108
Lane Group Flow (vph) 143 738 1402 0 16 9
Turn Type Perm NA NA Prot Perm
Protected Phases 2 6 8
Permitted Phases 2 8
Actuated Green, G (s) 80.7 80.7 80.7 7.9 7.9
Effective Green, g (s) 80.7 80.7 80.7 7.9 7.9
Actuated g/C Ratio 0.76 0.76 0.76 0.07 0.07
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 235 2732 2705 133 119
v/s Ratio Prot 0.21 0.40 c0.01
v/s Ratio Perm c0.46 0.01
v/c Ratio 0.61 0.27 0.52 0.12 0.07
Uniform Delay, d1 5.5 3.7 4.9 45.7 45.5
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 11.2 0.2 0.2 0.4 0.3
Delay (s) 16.7 4.0 5.1 46.1 45.8
Level of Service B A A D D
Approach Delay (s) 6.0 5.1 45.8
Approach LOS A A D

Intersection Summary
HCM 2000 Control Delay 7.7 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 105.7 Sum of lost time (s) 14.0
Intersection Capacity Utilization 71.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 49 771 17 14 1415 1 24 14 0 1 0 1
Future Volume (vph) 49 771 17 14 1415 1 24 14 0 1 0 1
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 6.0 4.5 6.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00
Frt 1.00 1.00 1.00 1.00 1.00 0.93
Flt Protected 0.95 1.00 0.95 1.00 0.97 0.98
Satd. Flow (prot) 1789 3567 1789 3578 1826 1713
Flt Permitted 0.95 1.00 0.95 1.00 0.81 0.82
Satd. Flow (perm) 1789 3567 1789 3578 1519 1441
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 53 838 18 15 1538 1 26 15 0 1 0 1
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 2 0
Lane Group Flow (vph) 53 856 0 15 1539 0 0 41 0 0 0 0
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 5 2 1 6 4 8
Permitted Phases 4 8
Actuated Green, G (s) 5.8 73.5 1.4 69.1 5.2 5.2
Effective Green, g (s) 5.8 73.5 1.4 69.1 5.2 5.2
Actuated g/C Ratio 0.06 0.75 0.01 0.71 0.05 0.05
Clearance Time (s) 4.5 6.0 4.5 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 106 2686 25 2533 80 76
v/s Ratio Prot c0.03 c0.24 0.01 c0.43
v/s Ratio Perm c0.03 0.00
v/c Ratio 0.50 0.32 0.60 0.61 0.51 0.00
Uniform Delay, d1 44.5 3.9 47.8 7.3 45.0 43.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.7 0.3 33.2 0.4 5.4 0.0
Delay (s) 48.2 4.2 81.0 7.7 50.4 43.7
Level of Service D A F A D D
Approach Delay (s) 6.8 8.4 50.4 43.7
Approach LOS A A D D

Intersection Summary
HCM 2000 Control Delay 8.5 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 97.6 Sum of lost time (s) 17.5
Intersection Capacity Utilization 57.4% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 143 592 90 121 913 174 184 494 104 86 302 68
Future Volume (vph) 143 592 90 121 913 174 184 494 104 86 302 68
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 7.0 7.0 4.5 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.97 1.00 0.97
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1789 3579 1601 1789 3579 1601 1789 3485 1789 3480
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.47 1.00 0.30 1.00
Satd. Flow (perm) 1789 3579 1601 1789 3579 1601 892 3485 557 3480
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 155 643 98 132 992 189 200 537 113 93 328 74
RTOR Reduction (vph) 0 0 47 0 0 47 0 15 0 0 16 0
Lane Group Flow (vph) 155 643 51 132 992 142 200 635 0 93 386 0
Turn Type Prot NA Perm Prot NA Perm Perm NA Perm NA
Protected Phases 5 2 1 6 4 8
Permitted Phases 2 6 4 8
Actuated Green, G (s) 13.5 46.0 46.0 13.5 46.0 46.0 42.0 42.0 42.0 42.0
Effective Green, g (s) 13.5 46.0 46.0 13.5 46.0 46.0 42.0 42.0 42.0 42.0
Actuated g/C Ratio 0.11 0.38 0.38 0.11 0.38 0.38 0.35 0.35 0.35 0.35
Clearance Time (s) 4.5 7.0 7.0 4.5 7.0 7.0 7.0 7.0 7.0 7.0
Lane Grp Cap (vph) 201 1371 613 201 1371 613 312 1219 194 1218
v/s Ratio Prot c0.09 0.18 0.07 c0.28 0.18 0.11
v/s Ratio Perm 0.03 0.09 c0.22 0.17
v/c Ratio 0.77 0.47 0.08 0.66 0.72 0.23 0.64 0.52 0.48 0.32
Uniform Delay, d1 51.7 27.8 23.6 51.0 31.6 25.0 32.7 31.0 30.5 28.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 24.4 1.2 0.3 15.6 3.3 0.9 9.7 1.6 8.3 0.7
Delay (s) 76.1 29.0 23.8 66.6 34.9 25.9 42.4 32.6 38.7 29.2
Level of Service E C C E C C D C D C
Approach Delay (s) 36.6 36.8 34.9 31.0
Approach LOS D D C C

Intersection Summary
HCM 2000 Control Delay 35.5 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 18.5
Intersection Capacity Utilization 108.3% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 46 635 140 140 1172 145 18 0 18 18 0 18
Future Volume (vph) 46 635 140 140 1172 145 18 0 18 18 0 18
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 6.0 4.5 6.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frt 1.00 0.97 1.00 0.98 1.00 0.85 0.93
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.98
Satd. Flow (prot) 1789 3482 1789 3519 1789 1601 1713
Flt Permitted 0.95 1.00 0.95 1.00 0.91 1.00 0.98
Satd. Flow (perm) 1789 3482 1789 3519 1712 1601 1713
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 50 690 152 152 1274 158 20 0 20 20 0 20
RTOR Reduction (vph) 0 10 0 0 4 0 0 0 19 0 38 0
Lane Group Flow (vph) 50 832 0 152 1428 0 20 0 1 0 2 0
Turn Type Prot NA Prot NA Perm Perm Perm NA
Protected Phases 5 2 1 6 8
Permitted Phases 4 4 8
Actuated Green, G (s) 5.2 58.2 11.8 64.8 4.4 4.4 4.4
Effective Green, g (s) 5.2 58.2 11.8 64.8 4.4 4.4 4.4
Actuated g/C Ratio 0.06 0.63 0.13 0.71 0.05 0.05 0.05
Clearance Time (s) 4.5 6.0 4.5 6.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 101 2205 229 2481 81 76 82
v/s Ratio Prot 0.03 0.24 c0.08 c0.41
v/s Ratio Perm c0.01 0.00 0.00
v/c Ratio 0.50 0.38 0.66 0.58 0.25 0.01 0.02
Uniform Delay, d1 42.1 8.1 38.2 6.7 42.2 41.7 41.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.8 0.5 7.1 1.0 1.6 0.1 0.1
Delay (s) 45.9 8.6 45.2 7.7 43.7 41.7 41.8
Level of Service D A D A D D D
Approach Delay (s) 10.7 11.3 42.7 41.8
Approach LOS B B D D

Intersection Summary
HCM 2000 Control Delay 12.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 91.9 Sum of lost time (s) 17.5
Intersection Capacity Utilization 64.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 67 615 41 37 1370 8 65 8 38 5 3 22
Future Volume (vph) 67 615 41 37 1370 8 65 8 38 5 3 22
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 6.0 4.5 6.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.95 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.97 0.97 1.00
Satd. Flow (prot) 1789 3545 1789 3575 1746 1826 1601
Flt Permitted 0.95 1.00 0.95 1.00 0.81 0.84 1.00
Satd. Flow (perm) 1789 3545 1789 3575 1465 1581 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 73 668 45 40 1489 9 71 9 41 5 3 24
RTOR Reduction (vph) 0 3 0 0 0 0 0 18 0 0 0 21
Lane Group Flow (vph) 73 710 0 40 1498 0 0 103 0 0 8 3
Turn Type Prot NA Prot NA Perm NA Perm NA Perm
Protected Phases 5 2 1 6 4 8
Permitted Phases 4 8 8
Actuated Green, G (s) 7.5 65.6 5.1 63.2 12.1 12.1 12.1
Effective Green, g (s) 7.5 65.6 5.1 63.2 12.1 12.1 12.1
Actuated g/C Ratio 0.07 0.65 0.05 0.63 0.12 0.12 0.12
Clearance Time (s) 4.5 6.0 4.5 6.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 133 2318 90 2252 176 190 193
v/s Ratio Prot c0.04 0.20 0.02 c0.42
v/s Ratio Perm c0.07 0.01 0.00
v/c Ratio 0.55 0.31 0.44 0.67 0.58 0.04 0.02
Uniform Delay, d1 44.8 7.5 46.2 11.8 41.7 39.0 38.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.6 0.3 3.5 1.6 4.8 0.1 0.0
Delay (s) 49.3 7.8 49.7 13.4 46.6 39.1 38.9
Level of Service D A D B D D D
Approach Delay (s) 11.7 14.3 46.6 38.9
Approach LOS B B D D

Intersection Summary
HCM 2000 Control Delay 15.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 100.3 Sum of lost time (s) 17.5
Intersection Capacity Utilization 69.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 173 408 58 93 1062 307 150 837 29 197 766 297
Future Volume (vph) 173 408 58 93 1062 307 150 837 29 197 766 297
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 7.0 7.0 4.0 7.0 7.0 4.0 7.0 4.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.91 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.99 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1789 3579 1601 1789 3579 1601 1789 5116 1789 3579 1601
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.12 1.00 0.14 1.00 1.00
Satd. Flow (perm) 1789 3579 1601 1789 3579 1601 222 5116 261 3579 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 188 443 63 101 1154 334 163 910 32 214 833 323
RTOR Reduction (vph) 0 0 38 0 0 62 0 3 0 0 0 200
Lane Group Flow (vph) 188 443 25 101 1154 272 163 939 0 214 833 123
Turn Type Prot NA Perm Prot NA Perm pm+pt NA pm+pt NA Perm
Protected Phases 5 2 1 6 7 4 3 8
Permitted Phases 2 6 4 8 8
Actuated Green, G (s) 16.3 52.7 52.7 12.7 49.1 49.1 44.8 34.0 49.2 36.2 36.2
Effective Green, g (s) 16.3 52.7 52.7 12.7 49.1 49.1 44.8 34.0 49.2 36.2 36.2
Actuated g/C Ratio 0.12 0.39 0.39 0.09 0.37 0.37 0.33 0.25 0.37 0.27 0.27
Clearance Time (s) 4.0 7.0 7.0 4.0 7.0 7.0 4.0 7.0 4.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 216 1403 627 169 1307 584 199 1294 243 963 431
v/s Ratio Prot c0.11 c0.12 0.06 c0.32 0.07 0.18 c0.09 0.23
v/s Ratio Perm 0.02 0.17 0.21 c0.24 0.08
v/c Ratio 0.87 0.32 0.04 0.60 0.88 0.47 0.82 0.73 0.88 0.87 0.28
Uniform Delay, d1 58.0 28.3 25.2 58.4 40.0 32.6 35.4 45.9 32.9 46.8 38.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 29.4 0.6 0.1 5.6 8.9 2.7 22.4 2.1 28.8 8.2 0.4
Delay (s) 87.5 28.9 25.3 64.0 48.8 35.3 57.7 48.0 61.6 55.0 39.2
Level of Service F C C E D D E D E D D
Approach Delay (s) 44.5 47.0 49.4 52.3
Approach LOS D D D D

Intersection Summary
HCM 2000 Control Delay 48.7 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 134.4 Sum of lost time (s) 22.0
Intersection Capacity Utilization 96.5% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 137 562 33 108 1579 61 28 93 41 60 41 119
Future Volume (vph) 137 562 33 108 1579 61 28 93 41 60 41 119
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.0 4.5 6.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 *1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.99 0.97 0.93
Flt Protected 0.95 1.00 0.95 1.00 0.99 0.99
Satd. Flow (prot) 1789 3549 1789 3746 1803 1723
Flt Permitted 0.95 1.00 0.95 1.00 0.84 0.78
Satd. Flow (perm) 1789 3549 1789 3746 1528 1368
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 149 611 36 117 1716 66 30 101 45 65 45 129
RTOR Reduction (vph) 0 3 0 0 2 0 0 11 0 0 40 0
Lane Group Flow (vph) 149 644 0 117 1780 0 0 165 0 0 199 0
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 5 2 1 6 4 8
Permitted Phases 4 8
Actuated Green, G (s) 11.6 58.8 10.6 58.3 19.4 19.4
Effective Green, g (s) 11.6 58.8 10.6 58.3 19.4 19.4
Actuated g/C Ratio 0.11 0.55 0.10 0.55 0.18 0.18
Clearance Time (s) 4.0 6.0 4.5 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 195 1963 178 2054 278 249
v/s Ratio Prot c0.08 0.18 0.07 c0.48
v/s Ratio Perm 0.11 c0.15
v/c Ratio 0.76 0.33 0.66 0.87 0.59 0.80
Uniform Delay, d1 46.0 13.0 46.1 20.7 39.8 41.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 16.2 0.4 8.5 5.2 3.4 16.2
Delay (s) 62.2 13.4 54.6 25.9 43.2 57.8
Level of Service E B D C D E
Approach Delay (s) 22.5 27.6 43.2 57.8
Approach LOS C C D E

Intersection Summary
HCM 2000 Control Delay 29.5 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 106.3 Sum of lost time (s) 17.5
Intersection Capacity Utilization 87.9% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 17 496 228 281 1536 83 269 32 204 71 52 42
Future Volume (vph) 17 496 228 281 1536 83 269 32 204 71 52 42
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 6.0 4.5 6.0 8.0 8.0 8.0 8.0
Lane Util. Factor 1.00 0.95 1.00 *1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.95 1.00 0.99 1.00 1.00 0.85 0.97
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.98
Satd. Flow (prot) 1789 3409 1789 3738 1789 1883 1601 1780
Flt Permitted 0.95 1.00 0.95 1.00 0.62 1.00 1.00 0.85
Satd. Flow (perm) 1789 3409 1789 3738 1172 1883 1601 1537
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 18 539 248 305 1670 90 292 35 222 77 57 46
RTOR Reduction (vph) 0 43 0 0 3 0 0 0 163 0 11 0
Lane Group Flow (vph) 18 744 0 305 1757 0 292 35 59 0 169 0
Turn Type Prot NA Prot NA Perm NA Perm Perm NA
Protected Phases 5 2 1 6 4 8
Permitted Phases 4 4 8
Actuated Green, G (s) 3.1 48.9 20.5 66.3 31.6 31.6 31.6 31.6
Effective Green, g (s) 3.1 48.9 20.5 66.3 31.6 31.6 31.6 31.6
Actuated g/C Ratio 0.03 0.41 0.17 0.55 0.26 0.26 0.26 0.26
Clearance Time (s) 4.5 6.0 4.5 6.0 8.0 8.0 8.0 8.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 46 1394 306 2073 309 497 423 406
v/s Ratio Prot 0.01 0.22 c0.17 c0.47 0.02
v/s Ratio Perm c0.25 0.04 0.11
v/c Ratio 0.39 0.53 1.00 0.85 0.94 0.07 0.14 0.42
Uniform Delay, d1 57.3 26.7 49.5 22.4 43.1 32.9 33.6 36.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.4 1.5 50.2 4.5 36.5 0.1 0.2 0.7
Delay (s) 62.7 28.1 99.7 26.9 79.6 33.0 33.7 37.0
Level of Service E C F C E C C D
Approach Delay (s) 28.9 37.6 58.1 37.0
Approach LOS C D E D

Intersection Summary
HCM 2000 Control Delay 38.8 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.93
Actuated Cycle Length (s) 119.5 Sum of lost time (s) 18.5
Intersection Capacity Utilization 86.3% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
10: Orton Park Rd./Military Trail & Ellesmere Rd. 04/13/2021

2041 AM BRT  11/12/2020 Future (2041) Total Conditions - AM Peak Period Synchro 10 Report
Page 10

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 2 489 62 269 1588 0 179 8 197 0 14 27
Future Volume (vph) 2 489 62 269 1588 0 179 8 197 0 14 27
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 6.0 4.5 6.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frt 1.00 0.98 1.00 1.00 1.00 0.86 0.91
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1789 3518 1789 3579 1789 1612 1716
Flt Permitted 0.95 1.00 0.95 1.00 0.73 1.00 1.00
Satd. Flow (perm) 1789 3518 1789 3579 1372 1612 1716
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 2 532 67 292 1726 0 195 9 214 0 15 29
RTOR Reduction (vph) 0 7 0 0 0 0 0 177 0 0 24 0
Lane Group Flow (vph) 2 592 0 292 1726 0 195 46 0 0 20 0
Turn Type Prot NA Prot NA Perm NA NA
Protected Phases 5 2 1 6 4 8
Permitted Phases 4 8
Actuated Green, G (s) 1.2 59.8 20.4 79.0 20.6 20.6 20.6
Effective Green, g (s) 1.2 59.8 20.4 79.0 20.6 20.6 20.6
Actuated g/C Ratio 0.01 0.51 0.17 0.67 0.17 0.17 0.17
Clearance Time (s) 4.5 6.0 4.5 6.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 18 1778 308 2390 238 280 298
v/s Ratio Prot 0.00 0.17 c0.16 c0.48 0.03 0.01
v/s Ratio Perm c0.14
v/c Ratio 0.11 0.33 0.95 0.72 0.82 0.17 0.07
Uniform Delay, d1 58.0 17.4 48.4 12.6 47.1 41.5 40.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.7 0.5 37.2 1.1 19.3 0.3 0.1
Delay (s) 60.8 17.9 85.6 13.7 66.4 41.8 40.9
Level of Service E B F B E D D
Approach Delay (s) 18.0 24.1 53.3 40.9
Approach LOS B C D D

Intersection Summary
HCM 2000 Control Delay 27.1 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 118.3 Sum of lost time (s) 17.5
Intersection Capacity Utilization 79.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 268 316 197 248 1185 65 66 180 35 78 266 499
Future Volume (vph) 268 316 197 248 1185 65 66 180 35 78 266 499
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 7.0 7.0 4.5 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 *1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.99 1.00 0.98 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1789 3579 1601 1789 3737 1789 1838 1789 1883 1601
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.36 1.00 0.47 1.00 1.00
Satd. Flow (perm) 1789 3579 1601 1789 3737 684 1838 884 1883 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 291 343 214 270 1288 71 72 196 38 85 289 542
RTOR Reduction (vph) 0 0 114 0 3 0 0 6 0 0 0 260
Lane Group Flow (vph) 291 343 100 270 1356 0 72 228 0 85 289 282
Turn Type Prot NA Perm Prot NA Perm NA Perm NA Perm
Protected Phases 5 2 1 6 4 8
Permitted Phases 2 4 8 8
Actuated Green, G (s) 20.5 48.7 48.7 19.6 48.3 25.5 25.5 25.5 25.5 25.5
Effective Green, g (s) 20.5 48.7 48.7 19.6 48.3 25.5 25.5 25.5 25.5 25.5
Actuated g/C Ratio 0.18 0.43 0.43 0.17 0.43 0.23 0.23 0.23 0.23 0.23
Clearance Time (s) 4.0 7.0 7.0 4.5 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 326 1552 694 312 1607 155 417 200 427 363
v/s Ratio Prot c0.16 0.10 0.15 c0.36 0.12 0.15
v/s Ratio Perm 0.06 0.11 0.10 c0.18
v/c Ratio 0.89 0.22 0.14 0.87 0.84 0.46 0.55 0.42 0.68 0.78
Uniform Delay, d1 44.8 19.9 19.2 45.1 28.6 37.5 38.3 37.1 39.6 40.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 24.9 0.3 0.4 21.3 5.6 2.2 1.5 1.5 4.2 10.1
Delay (s) 69.8 20.2 19.6 66.4 34.2 39.7 39.8 38.6 43.9 50.8
Level of Service E C B E C D D D D D
Approach Delay (s) 37.1 39.5 39.7 47.5
Approach LOS D D D D

Intersection Summary
HCM 2000 Control Delay 41.0 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 112.3 Sum of lost time (s) 18.5
Intersection Capacity Utilization 92.0% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 73 310 696 47 75 136
Future Volume (vph) 73 310 696 47 75 136
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 0.95 1.00
Frt 1.00 1.00 0.99 0.91
Flt Protected 0.95 1.00 1.00 0.98
Satd. Flow (prot) 1789 3579 3545 1690
Flt Permitted 0.95 1.00 1.00 0.98
Satd. Flow (perm) 1789 3579 3545 1690
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 79 337 757 51 82 148
RTOR Reduction (vph) 0 0 4 0 58 0
Lane Group Flow (vph) 79 337 804 0 172 0
Turn Type Prot NA NA Prot
Protected Phases 9 2 6 8
Permitted Phases 9
Actuated Green, G (s) 7.9 78.5 70.6 16.0
Effective Green, g (s) 7.9 78.5 70.6 16.0
Actuated g/C Ratio 0.07 0.71 0.64 0.14
Clearance Time (s) 4.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 127 2542 2264 244
v/s Ratio Prot c0.04 0.08 c0.23 c0.10
v/s Ratio Perm 0.01
v/c Ratio 0.62 0.13 0.36 0.70
Uniform Delay, d1 49.8 5.1 9.3 45.0
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 9.1 0.0 0.4 8.9
Delay (s) 59.0 5.1 9.8 53.9
Level of Service E A A D
Approach Delay (s) 15.4 9.8 53.9
Approach LOS B A D

Intersection Summary
HCM 2000 Control Delay 18.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.44
Actuated Cycle Length (s) 110.5 Sum of lost time (s) 16.0
Intersection Capacity Utilization 51.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 92 361 92 162 1176 46 190 581 89 44 561 200
Future Volume (vph) 92 361 92 162 1176 46 190 581 89 44 561 200
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 7.0 7.0 4.5 7.0 4.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 *1.00 1.00 0.95 1.00 1.00 0.95
Frt 1.00 1.00 0.85 1.00 0.99 1.00 1.00 0.85 1.00 0.96
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1789 3579 1601 1789 3746 1789 3579 1601 1789 3438
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.10 1.00 1.00 0.41 1.00
Satd. Flow (perm) 1789 3579 1601 1789 3746 193 3579 1601 776 3438
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 100 392 100 176 1278 50 207 632 97 48 610 217
RTOR Reduction (vph) 0 0 64 0 2 0 0 0 42 0 28 0
Lane Group Flow (vph) 100 392 36 176 1326 0 207 632 55 48 799 0
Turn Type Prot NA Perm Prot NA pm+pt NA Perm Perm NA
Protected Phases 5 2 1 6 7 4 8
Permitted Phases 2 4 4 8
Actuated Green, G (s) 11.5 47.1 47.1 13.5 49.1 51.1 51.1 51.1 35.1 35.1
Effective Green, g (s) 11.5 47.1 47.1 13.5 49.1 51.1 51.1 51.1 35.1 35.1
Actuated g/C Ratio 0.09 0.36 0.36 0.10 0.38 0.39 0.39 0.39 0.27 0.27
Clearance Time (s) 4.5 7.0 7.0 4.5 7.0 4.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 158 1294 579 185 1412 222 1404 628 209 926
v/s Ratio Prot 0.06 0.11 c0.10 c0.35 c0.09 0.18 0.23
v/s Ratio Perm 0.02 c0.28 0.03 0.06
v/c Ratio 0.63 0.30 0.06 0.95 0.94 0.93 0.45 0.09 0.23 0.86
Uniform Delay, d1 57.3 29.8 27.1 58.0 39.1 33.2 29.2 24.9 37.0 45.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 8.0 0.6 0.2 51.9 12.1 41.8 0.2 0.1 0.6 8.4
Delay (s) 65.3 30.4 27.3 109.9 51.2 75.1 29.4 24.9 37.6 53.6
Level of Service E C C F D E C C D D
Approach Delay (s) 35.8 58.1 39.0 52.8
Approach LOS D E D D

Intersection Summary
HCM 2000 Control Delay 49.0 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.98
Actuated Cycle Length (s) 130.2 Sum of lost time (s) 22.5
Intersection Capacity Utilization 108.7% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
14: Military Trail & Ellesmere Rd. 04/13/2021

2041 AM BRT  11/12/2020 Future (2041) Total Conditions - AM Peak Period Synchro 10 Report
Page 14

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 31 317 156 59 1027 220 240 500 28 87 321 66
Future Volume (vph) 31 317 156 59 1027 220 240 500 28 87 321 66
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 2.4 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 *1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.95 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1789 2915 1789 3667 1789 1883 1601 1789 1883 1601
Flt Permitted 0.10 1.00 0.36 1.00 0.32 1.00 1.00 0.10 1.00 1.00
Satd. Flow (perm) 179 2915 673 3667 610 1883 1601 193 1883 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 34 345 170 64 1116 239 261 543 30 95 349 72
RTOR Reduction (vph) 0 45 0 0 14 0 0 0 21 0 0 51
Lane Group Flow (vph) 34 470 0 64 1341 0 261 543 9 95 349 21
Turn Type Perm NA Perm NA Perm NA Perm Perm NA Perm
Protected Phases 2 6 4 8
Permitted Phases 2 6 4 4 8 8
Actuated Green, G (s) 42.0 42.0 42.0 42.0 39.0 39.0 39.0 39.0 39.0 39.0
Effective Green, g (s) 42.0 42.0 42.0 42.0 39.0 39.0 39.0 39.0 39.0 39.0
Actuated g/C Ratio 0.31 0.31 0.31 0.31 0.29 0.29 0.29 0.29 0.29 0.29
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Lane Grp Cap (vph) 55 906 209 1140 176 543 462 55 543 462
v/s Ratio Prot 0.16 c0.37 0.29 0.19
v/s Ratio Perm 0.19 0.10 0.43 0.01 c0.49 0.01
v/c Ratio 0.62 0.52 0.31 1.18 1.48 1.00 0.02 1.73 0.64 0.05
Uniform Delay, d1 39.7 38.2 35.4 46.5 48.0 48.0 34.3 48.0 41.9 34.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 42.5 2.1 3.8 88.6 245.2 38.6 0.1 392.1 5.8 0.2
Delay (s) 82.1 40.3 39.2 135.1 293.2 86.6 34.4 440.1 47.7 34.8
Level of Service F D D F F F C F D C
Approach Delay (s) 42.9 130.8 149.4 118.1
Approach LOS D F F F

Intersection Summary
HCM 2000 Control Delay 118.9 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.35
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 49.0
Intersection Capacity Utilization 96.7% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 154 240 8 34 727 89 8 68 10 32 26 194
Future Volume (vph) 154 240 8 34 727 89 8 68 10 32 26 194
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 7.0 4.5 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 1.00 1.00 *1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.98 1.00 0.98 1.00 0.87
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1789 1874 1789 1853 1789 1847 1789 1634
Flt Permitted 0.95 1.00 0.95 1.00 0.48 1.00 0.70 1.00
Satd. Flow (perm) 1789 1874 1789 1853 903 1847 1322 1634
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 167 261 9 37 790 97 9 74 11 35 28 211
RTOR Reduction (vph) 0 1 0 0 4 0 0 4 0 0 156 0
Lane Group Flow (vph) 167 269 0 37 883 0 9 81 0 35 83 0
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 5 2 1 6 4 8
Permitted Phases 4 8
Actuated Green, G (s) 12.5 58.0 12.5 58.0 31.0 31.0 31.0 31.0
Effective Green, g (s) 12.5 58.0 12.5 58.0 31.0 31.0 31.0 31.0
Actuated g/C Ratio 0.10 0.48 0.10 0.48 0.26 0.26 0.26 0.26
Clearance Time (s) 4.5 7.0 4.5 7.0 7.0 7.0 7.0 7.0
Lane Grp Cap (vph) 186 905 186 895 233 477 341 422
v/s Ratio Prot c0.09 0.14 0.02 c0.48 0.04 c0.05
v/s Ratio Perm 0.01 0.03
v/c Ratio 0.90 0.30 0.20 0.99 0.04 0.17 0.10 0.20
Uniform Delay, d1 53.1 18.7 49.2 30.6 33.3 34.5 33.9 34.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 43.6 0.8 2.4 27.1 0.3 0.8 0.6 1.0
Delay (s) 96.8 19.5 51.6 57.7 33.6 35.3 34.5 35.8
Level of Service F B D E C D C D
Approach Delay (s) 49.0 57.5 35.1 35.6
Approach LOS D E D D

Intersection Summary
HCM 2000 Control Delay 50.7 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 18.5
Intersection Capacity Utilization 81.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 98 205 42 70 683 26 41 39 19 22 68 92
Future Volume (vph) 98 205 42 70 683 26 41 39 19 22 68 92
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 7.0 4.5 7.0 6.0 6.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.97 1.00 0.99 0.97 0.93
Flt Protected 0.95 1.00 0.95 1.00 0.98 0.99
Satd. Flow (prot) 1789 1835 1789 1873 1797 1744
Flt Permitted 0.95 1.00 0.95 1.00 0.59 0.95
Satd. Flow (perm) 1789 1835 1789 1873 1080 1673
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 107 223 46 76 742 28 45 42 21 24 74 100
RTOR Reduction (vph) 0 5 0 0 1 0 0 9 0 0 36 0
Lane Group Flow (vph) 107 264 0 76 769 0 0 99 0 0 162 0
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 5 2 1 6 4 8
Permitted Phases 4 8
Actuated Green, G (s) 9.0 57.8 8.0 56.8 14.5 14.5
Effective Green, g (s) 9.0 57.8 8.0 56.8 14.5 14.5
Actuated g/C Ratio 0.09 0.59 0.08 0.58 0.15 0.15
Clearance Time (s) 4.5 7.0 4.5 7.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 164 1084 146 1087 160 248
v/s Ratio Prot c0.06 0.14 0.04 c0.41
v/s Ratio Perm 0.09 c0.10
v/c Ratio 0.65 0.24 0.52 0.71 0.62 0.65
Uniform Delay, d1 42.9 9.6 43.1 14.6 39.1 39.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 9.0 0.5 3.3 2.1 7.3 6.1
Delay (s) 51.9 10.1 46.4 16.7 46.4 45.4
Level of Service D B D B D D
Approach Delay (s) 22.0 19.4 46.4 45.4
Approach LOS C B D D

Intersection Summary
HCM 2000 Control Delay 25.3 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 97.8 Sum of lost time (s) 17.5
Intersection Capacity Utilization 71.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 123 143 13 21 226 28 27 151 11 40 218 510
Future Volume (vph) 123 143 13 21 226 28 27 151 11 40 218 510
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 7.0 4.5 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.98 1.00 0.99 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1789 1860 1789 1853 1789 3542 1789 1883 1601
Flt Permitted 0.95 1.00 0.95 1.00 0.56 1.00 0.64 1.00 1.00
Satd. Flow (perm) 1789 1860 1789 1853 1046 3542 1207 1883 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 134 155 14 23 246 30 29 164 12 43 237 554
RTOR Reduction (vph) 0 3 0 0 3 0 0 4 0 0 0 342
Lane Group Flow (vph) 134 166 0 23 273 0 29 172 0 43 237 212
Turn Type Prot NA Prot NA Perm NA Perm NA Perm
Protected Phases 5 2 1 6 4 8
Permitted Phases 4 8 8
Actuated Green, G (s) 15.5 40.0 15.5 40.0 46.0 46.0 46.0 46.0 46.0
Effective Green, g (s) 15.5 40.0 15.5 40.0 46.0 46.0 46.0 46.0 46.0
Actuated g/C Ratio 0.13 0.33 0.13 0.33 0.38 0.38 0.38 0.38 0.38
Clearance Time (s) 4.5 7.0 4.5 7.0 7.0 7.0 7.0 7.0 7.0
Lane Grp Cap (vph) 231 620 231 617 400 1357 462 721 613
v/s Ratio Prot c0.07 0.09 0.01 c0.15 0.05 0.13
v/s Ratio Perm 0.03 0.04 c0.13
v/c Ratio 0.58 0.27 0.10 0.44 0.07 0.13 0.09 0.33 0.35
Uniform Delay, d1 49.2 29.3 46.1 31.3 23.5 24.0 23.7 26.1 26.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.2 1.1 0.9 2.3 0.4 0.2 0.4 1.2 1.5
Delay (s) 59.4 30.3 47.0 33.6 23.8 24.2 24.1 27.3 27.9
Level of Service E C D C C C C C C
Approach Delay (s) 43.2 34.6 24.1 27.5
Approach LOS D C C C

Intersection Summary
HCM 2000 Control Delay 31.3 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.42
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 18.5
Intersection Capacity Utilization 99.9% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 6 214 484 6 13 13
Future Volume (vph) 6 214 484 6 13 13
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.0 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 4.5 6.0 6.0 7.0
Lane Util. Factor 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.93
Flt Protected 0.95 1.00 1.00 0.98
Satd. Flow (prot) 1652 1883 1880 1713
Flt Permitted 0.95 1.00 1.00 0.98
Satd. Flow (perm) 1652 1883 1880 1713
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 7 233 526 7 14 14
RTOR Reduction (vph) 0 0 0 0 10 0
Lane Group Flow (vph) 7 233 533 0 18 0
Turn Type Prot NA NA Prot
Protected Phases 9 2 6 8
Permitted Phases 9
Actuated Green, G (s) 1.0 69.1 68.1 29.0
Effective Green, g (s) 1.0 69.1 68.1 29.0
Actuated g/C Ratio 0.01 0.60 0.59 0.25
Clearance Time (s) 4.5 6.0 6.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 14 1125 1107 429
v/s Ratio Prot c0.00 0.12 c0.28 c0.01
v/s Ratio Perm 0.00
v/c Ratio 0.50 0.21 0.48 0.04
Uniform Delay, d1 57.1 10.7 13.6 32.8
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 25.4 0.1 1.5 0.2
Delay (s) 82.5 10.8 15.1 33.0
Level of Service F B B C
Approach Delay (s) 12.9 15.1 33.0
Approach LOS B B C

Intersection Summary
HCM 2000 Control Delay 15.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.35
Actuated Cycle Length (s) 115.6 Sum of lost time (s) 17.5
Intersection Capacity Utilization 40.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 10 225 0 0 526 480 0 0 0 194 0 26
Future Volume (vph) 10 225 0 0 526 480 0 0 0 194 0 26
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 6.0 6.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.94 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1789 1883 1762 1789 1601
Flt Permitted 0.07 1.00 1.00 0.76 1.00
Satd. Flow (perm) 137 1883 1762 1426 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 11 245 0 0 572 522 0 0 0 211 0 28
RTOR Reduction (vph) 0 0 0 0 18 0 0 0 0 0 0 22
Lane Group Flow (vph) 11 245 0 0 1076 0 0 0 0 211 0 6
Turn Type Perm NA NA Perm Perm
Protected Phases 2 6 4
Permitted Phases 2 4 8 8
Actuated Green, G (s) 55.0 55.0 55.0 17.7 17.7
Effective Green, g (s) 55.0 55.0 55.0 17.7 17.7
Actuated g/C Ratio 0.64 0.64 0.64 0.21 0.21
Clearance Time (s) 7.0 7.0 7.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 87 1208 1130 294 330
v/s Ratio Prot 0.13 c0.61
v/s Ratio Perm 0.08 c0.15 0.00
v/c Ratio 0.13 0.20 0.95 0.72 0.02
Uniform Delay, d1 6.0 6.3 14.1 31.7 27.1
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.0 0.4 17.6 8.1 0.0
Delay (s) 9.0 6.7 31.7 39.8 27.1
Level of Service A A C D C
Approach Delay (s) 6.8 31.7 0.0 38.3
Approach LOS A C A D

Intersection Summary
HCM 2000 Control Delay 28.7 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 85.7 Sum of lost time (s) 13.0
Intersection Capacity Utilization 76.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 281 4 0 1274 0 0 0 0 466 11 62
Future Volume (vph) 0 281 4 0 1274 0 0 0 0 466 11 62
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 7.0 7.0
Lane Util. Factor 1.00 0.95 0.95 0.95
Frt 1.00 1.00 1.00 0.96
Flt Protected 1.00 1.00 0.95 0.97
Satd. Flow (prot) 1880 3579 1700 1666
Flt Permitted 1.00 1.00 0.95 0.97
Satd. Flow (perm) 1880 3579 1700 1666
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 305 4 0 1385 0 0 0 0 507 12 67
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 11 0
Lane Group Flow (vph) 0 309 0 0 1385 0 0 0 0 299 276 0
Turn Type NA NA Split NA
Protected Phases 2 6 8 8
Permitted Phases
Actuated Green, G (s) 67.3 67.3 23.9 23.9
Effective Green, g (s) 67.3 67.3 23.9 23.9
Actuated g/C Ratio 0.65 0.65 0.23 0.23
Clearance Time (s) 6.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1214 2311 389 382
v/s Ratio Prot 0.16 c0.39 c0.18 0.17
v/s Ratio Perm
v/c Ratio 0.25 0.60 0.77 0.72
Uniform Delay, d1 7.8 10.7 37.6 37.1
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 1.2 8.8 6.6
Delay (s) 8.3 11.8 46.4 43.7
Level of Service A B D D
Approach Delay (s) 8.3 11.8 0.0 45.1
Approach LOS A B A D

Intersection Summary
HCM 2000 Control Delay 19.9 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 104.2 Sum of lost time (s) 13.0
Intersection Capacity Utilization 61.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 139 596 30 19 1341 115 14 2 4 91 3 227
Future Volume (vph) 139 596 30 19 1341 115 14 2 4 91 3 227
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 0.95 1.00
Frt 1.00 0.99 1.00 0.99 0.97 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.97 0.95 0.96 1.00
Satd. Flow (prot) 1789 3553 1789 3536 1772 1700 1709 1601
Flt Permitted 0.10 1.00 0.37 1.00 0.88 0.71 0.73 1.00
Satd. Flow (perm) 187 3553 706 3536 1613 1278 1299 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 151 648 33 21 1458 125 15 2 4 99 3 247
RTOR Reduction (vph) 0 2 0 0 4 0 0 4 0 0 0 77
Lane Group Flow (vph) 151 679 0 21 1579 0 0 17 0 50 52 170
Turn Type Perm NA Perm NA Perm NA Perm NA Perm
Protected Phases 2 6 9 4
Permitted Phases 2 6 9 4 4
Actuated Green, G (s) 79.0 79.0 79.0 79.0 3.9 17.7 17.7 17.7
Effective Green, g (s) 79.0 79.0 79.0 79.0 3.9 17.7 17.7 17.7
Actuated g/C Ratio 0.65 0.65 0.65 0.65 0.03 0.15 0.15 0.15
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 121 2308 458 2297 51 186 189 233
v/s Ratio Prot 0.19 0.45
v/s Ratio Perm c0.81 0.03 c0.01 0.04 0.04 c0.11
v/c Ratio 1.25 0.29 0.05 0.69 0.34 0.27 0.28 0.73
Uniform Delay, d1 21.3 9.2 7.7 13.5 57.6 46.2 46.2 49.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 162.9 0.1 0.0 0.9 3.9 0.8 0.8 11.1
Delay (s) 184.2 9.3 7.7 14.4 61.5 47.0 47.0 60.8
Level of Service F A A B E D D E
Approach Delay (s) 41.0 14.3 61.5 56.8
Approach LOS D B E E

Intersection Summary
HCM 2000 Control Delay 27.8 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 1.12
Actuated Cycle Length (s) 121.6 Sum of lost time (s) 21.0
Intersection Capacity Utilization 96.0% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
22: Port Union Rd./Sheppard Ave. & Kingston Rd. 04/13/2021

2041 AM BRT  11/12/2020 Future (2041) Total Conditions - AM Peak Period Synchro 10 Report
Page 22

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 17 251 313 511 1269 346 178 270 321 94 291 78
Future Volume (vph) 17 251 313 511 1269 346 178 270 321 94 291 78
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 4.0 6.0 7.0 4.0 8.0 6.0 8.0 8.0
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 1.00 0.95 1.00 1.00 0.95
Frt 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85 1.00 0.97
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1789 3579 1601 3471 3464 1789 3579 1601 1789 3465
Flt Permitted 0.11 1.00 1.00 0.95 1.00 0.42 1.00 1.00 0.57 1.00
Satd. Flow (perm) 210 3579 1601 3471 3464 800 3579 1601 1078 3465
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 18 273 340 555 1379 376 193 293 349 102 316 85
RTOR Reduction (vph) 0 0 141 0 17 0 0 0 108 0 18 0
Lane Group Flow (vph) 18 273 199 555 1738 0 193 293 241 102 383 0
Turn Type Perm NA pm+ov Prot NA pm+pt NA pm+ov Perm NA
Protected Phases 2 7 1 6 7 4 1 8
Permitted Phases 2 2 4 4 8
Actuated Green, G (s) 35.8 35.8 43.8 25.2 67.0 56.0 56.0 81.2 44.0 44.0
Effective Green, g (s) 35.8 35.8 43.8 25.2 67.0 56.0 56.0 81.2 44.0 44.0
Actuated g/C Ratio 0.26 0.26 0.32 0.18 0.49 0.41 0.41 0.59 0.32 0.32
Clearance Time (s) 7.0 7.0 4.0 6.0 7.0 4.0 8.0 6.0 8.0 8.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 54 928 508 633 1681 381 1452 942 343 1104
v/s Ratio Prot 0.08 0.02 0.16 c0.50 c0.03 0.08 0.05 0.11
v/s Ratio Perm 0.09 0.10 c0.18 0.10 0.09
v/c Ratio 0.33 0.29 0.39 0.88 1.03 0.51 0.20 0.26 0.30 0.35
Uniform Delay, d1 41.4 41.0 36.7 54.9 35.5 29.0 26.5 13.8 35.4 36.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 15.8 0.8 0.5 13.0 31.1 1.1 0.1 0.1 0.5 0.2
Delay (s) 57.3 41.8 37.2 67.9 66.6 30.0 26.6 13.9 35.9 36.2
Level of Service E D D E E C C B D D
Approach Delay (s) 39.8 66.9 22.1 36.1
Approach LOS D E C D

Intersection Summary
HCM 2000 Control Delay 50.5 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 138.0 Sum of lost time (s) 25.0
Intersection Capacity Utilization 172.8% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 725 0 0 1729 553 54
Future Volume (vph) 725 0 0 1729 553 54
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 6.0 6.0
Lane Util. Factor 0.95 0.95 0.97 1.00
Frt 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3579 3579 3471 1601
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3579 3579 3471 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 788 0 0 1879 601 59
RTOR Reduction (vph) 0 0 0 0 0 45
Lane Group Flow (vph) 788 0 0 1879 601 14
Turn Type NA NA Prot Perm
Protected Phases 2 2 4
Permitted Phases 2 2 4
Actuated Green, G (s) 60.1 60.1 21.7 21.7
Effective Green, g (s) 60.1 60.1 21.7 21.7
Actuated g/C Ratio 0.63 0.63 0.23 0.23
Clearance Time (s) 7.0 7.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2268 2268 794 366
v/s Ratio Prot 0.22 c0.53 c0.17
v/s Ratio Perm 0.01
v/c Ratio 0.35 0.83 0.76 0.04
Uniform Delay, d1 8.1 13.4 34.1 28.4
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 3.7 4.1 0.0
Delay (s) 8.6 17.0 38.2 28.5
Level of Service A B D C
Approach Delay (s) 8.6 17.0 37.4
Approach LOS A B D

Intersection Summary
HCM 2000 Control Delay 19.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 94.8 Sum of lost time (s) 13.0
Intersection Capacity Utilization 74.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings AM Peak Hour
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Lane Group NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 35 11 34 35 2 62 27 860 44 24 999 19
Future Volume (vph) 35 11 34 35 2 62 27 860 44 24 999 19
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 0.0 0.0 40.0 20.0 40.0 20.0
Storage Lanes 0 0 0 0 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 1.00 0.95 0.95
Frt 0.943 0.915 0.993 0.997
Flt Protected 0.979 0.983 0.950 0.950
Satd. Flow (prot) 0 1701 0 0 1657 0 1750 3475 0 1750 3489 0
Flt Permitted 0.843 0.875 0.950 0.950
Satd. Flow (perm) 0 1464 0 0 1475 0 1750 3475 0 1750 3489 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 25 57 6 2
Link Speed (k/h) 48 48 48 48
Link Distance (m) 137.4 127.9 624.6 324.0
Travel Time (s) 10.3 9.6 46.8 24.3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 38 12 37 38 2 67 29 935 48 26 1086 21
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 87 0 0 107 0 29 983 0 26 1107 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 24 97 97 14 97 97 97 97
Number of Detectors 1 1 1 1 1 0 1 0
Detector Template Left Thru Left Thru Left Thru Left Thru
Leading Detector (m) 2.0 10.0 2.0 10.0 5.0 0.0 5.0 0.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 2.0 10.0 2.0 10.0 5.0 10.0 5.0 10.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA Prot NA Prot NA
Protected Phases 8 4 1 6 5 2
Permitted Phases 8 4
Detector Phase 8 8 4 4 1 6 5 2
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 22.0 22.0 22.0 22.0 10.0 22.0 22.0 22.0
Total Split (s) 31.0 31.0 31.0 31.0 17.0 74.0 25.0 82.0
Total Split (%) 23.8% 23.8% 23.8% 23.8% 13.1% 56.9% 19.2% 63.1%
Maximum Green (s) 25.0 25.0 25.0 25.0 11.0 68.0 19.0 76.0
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0



Lanes, Volumes, Timings AM Peak Hour
7: HWY 2 (KINGSTON RD) & Denmar Road/Guild Road Pickering Ajax - 2041 Future BRT AM
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Lane Group NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode Max Max Max Max None C-Max Max C-Max
Walk Time (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 25.0 25.0 7.7 68.0 19.0 84.1
Actuated g/C Ratio 0.19 0.19 0.06 0.52 0.15 0.65
v/c Ratio 0.29 0.33 0.28 0.54 0.10 0.49
Control Delay 34.8 25.4 64.4 10.0 48.3 9.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 34.8 25.4 64.4 10.0 48.3 9.5
LOS C C E B D A
Approach Delay 34.8 25.4 11.6 10.4
Approach LOS C C B B

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 34 (26%), Referenced to phase 2:SWT and 6:NET, Start of Green
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.54
Intersection Signal Delay: 12.5 Intersection LOS: B
Intersection Capacity Utilization 45.2% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     7: HWY 2 (KINGSTON RD) & Denmar Road/Guild Road



Queues AM Peak Hour
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Lane Group NBT SBT NEL NET SWL SWT
Lane Group Flow (vph) 87 107 29 983 26 1107
v/c Ratio 0.29 0.33 0.28 0.54 0.10 0.49
Control Delay 34.8 25.4 64.4 10.0 48.3 9.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 34.8 25.4 64.4 10.0 48.3 9.5
Queue Length 50th (m) 13.5 10.8 7.6 33.0 6.4 45.2
Queue Length 95th (m) 29.0 27.7 17.0 38.5 m14.5 58.7
Internal Link Dist (m) 113.4 103.9 600.6 300.0
Turn Bay Length (m) 40.0 40.0
Base Capacity (vph) 301 329 148 1820 255 2258
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.29 0.33 0.20 0.54 0.10 0.49

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 35 11 34 35 2 62 27 860 44 24 999 19
Future Volume (vph) 35 11 34 35 2 62 27 860 44 24 999 19
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95
Frt 0.94 0.92 1.00 0.99 1.00 1.00
Flt Protected 0.98 0.98 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1699 1657 1750 3474 1750 3490
Flt Permitted 0.84 0.88 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1464 1476 1750 3474 1750 3490
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 38 12 37 38 2 67 29 935 48 26 1086 21
RTOR Reduction (vph) 0 20 0 0 46 0 0 3 0 0 1 0
Lane Group Flow (vph) 0 67 0 0 61 0 29 980 0 26 1106 0
Turn Type Perm NA Perm NA Prot NA Prot NA
Protected Phases 8 4 1 6 5 2
Permitted Phases 8 4
Actuated Green, G (s) 25.0 25.0 5.3 68.0 19.0 81.7
Effective Green, g (s) 25.0 25.0 5.3 68.0 19.0 81.7
Actuated g/C Ratio 0.19 0.19 0.04 0.52 0.15 0.63
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 281 283 71 1817 255 2193
v/s Ratio Prot c0.02 c0.28 0.01 c0.32
v/s Ratio Perm c0.05 0.04
v/c Ratio 0.24 0.22 0.41 0.54 0.10 0.50
Uniform Delay, d1 44.4 44.2 60.8 20.6 48.1 13.1
Progression Factor 1.00 1.00 1.00 0.43 0.98 0.67
Incremental Delay, d2 2.0 1.7 3.6 1.1 0.8 0.8
Delay (s) 46.4 46.0 64.5 10.0 47.8 9.7
Level of Service D D E A D A
Approach Delay (s) 46.4 46.0 11.5 10.5
Approach LOS D D B B

Intersection Summary
HCM 2000 Control Delay 13.9 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.45
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 45.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings AM Peak Hour
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 94 467 219 341 569 169 78 584 194 299 1738 161
Future Volume (vph) 94 467 219 341 569 169 78 584 194 299 1738 161
Ideal Flow (vphpl) 1900 1900 1900 2050 1900 1900 1900 1900 1900 2050 2005 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 120.0 65.0 115.0 100.0 115.0 85.0 135.0 150.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 *1.00 1.00 1.00 *1.00 1.00
Ped Bike Factor 0.99 0.96 0.99 0.98 1.00 0.98 1.00 0.97
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1722 3694 1570 1950 3544 1484 1789 5192 1541 1858 5848 1526
Flt Permitted 0.950 0.950 0.108 0.367
Satd. Flow (perm) 1712 3694 1509 1923 3544 1448 203 5192 1503 714 5848 1473
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 163 184 211 175
Link Speed (k/h) 60 60 60 60
Link Distance (m) 324.0 371.9 333.8 249.1
Travel Time (s) 19.4 22.3 20.0 14.9
Confl. Peds. (#/hr) 10 21 21 10 22 12 12 22
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 6% 4% 4% 1% 3% 10% 2% 11% 6% 6% 4% 7%
Adj. Flow (vph) 102 508 238 371 618 184 85 635 211 325 1889 175
Shared Lane Traffic (%)
Lane Group Flow (vph) 102 508 238 371 618 184 85 635 211 325 1889 175
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.89 0.99 0.99 0.99 0.99 0.99 0.89 0.92 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 1 0 0 1 1 0 1 1 0
Detector Template Left Left
Leading Detector (m) 5.0 0.0 0.0 5.0 0.0 0.0 5.0 8.0 0.0 5.0 8.0 0.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 5.0 1.8 1.8 5.0 1.8 1.8 5.0 8.0 1.8 5.0 8.0 1.8
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA Perm Prot NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 1 6 5 2 3 8 7 4
Permitted Phases 6 2 8 8 4 4
Detector Phase 1 6 6 5 2 2 3 8 8 7 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 20.0 20.0 20.0 5.0 8.0 8.0 5.0 8.0 8.0
Minimum Split (s) 10.0 39.0 39.0 39.0 39.0 39.0 9.0 44.0 44.0 9.0 44.0 44.0
Total Split (s) 20.0 38.0 38.0 39.0 57.0 57.0 9.0 44.0 44.0 9.0 44.0 44.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 15.4% 29.2% 29.2% 30.0% 43.8% 43.8% 6.9% 33.8% 33.8% 6.9% 33.8% 33.8%
Maximum Green (s) 15.0 31.0 31.0 32.0 50.0 50.0 6.0 37.0 37.0 6.0 37.0 37.0
Yellow Time (s) 3.0 4.2 4.2 4.2 4.2 4.2 3.0 4.2 4.2 3.0 4.2 4.2
All-Red Time (s) 2.0 2.8 2.8 2.8 2.8 2.8 0.0 2.8 2.8 0.0 2.8 2.8
Lost Time Adjust (s) 0.0 0.0 0.0 -3.0 0.0 0.0 0.0 0.0 0.0 -3.0 0.0 0.0
Total Lost Time (s) 5.0 7.0 7.0 4.0 7.0 7.0 3.0 7.0 7.0 0.0 7.0 7.0
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max None C-Max C-Max None None None None None None
Walk Time (s) 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0
Flash Dont Walk (s) 9.0 9.0 9.0 9.0 9.0 16.0 16.0 16.0 16.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 12.4 34.7 34.7 31.3 52.6 52.6 47.0 37.0 37.0 53.0 37.0 37.0
Actuated g/C Ratio 0.10 0.27 0.27 0.24 0.40 0.40 0.36 0.28 0.28 0.41 0.28 0.28
v/c Ratio 0.63 0.52 0.46 0.79 0.43 0.26 0.58 0.43 0.37 0.88 1.14 0.32
Control Delay 96.3 21.8 9.2 46.2 25.4 7.8 43.0 39.0 6.4 56.7 111.2 6.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 96.3 21.8 9.2 46.2 25.4 7.8 43.0 39.0 6.4 56.7 111.2 6.6
LOS F C A D C A D D A E F A
Approach Delay 27.2 29.2 32.0 96.1
Approach LOS C C C F

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 71 (55%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 135
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.14
Intersection Signal Delay: 59.3 Intersection LOS: E
Intersection Capacity Utilization 97.0% ICU Level of Service F
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     234: RR 1 (BROCK RD) & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 102 508 238 371 618 184 85 635 211 325 1889 175
v/c Ratio 0.63 0.52 0.46 0.79 0.43 0.26 0.58 0.43 0.37 0.88 1.14 0.32
Control Delay 96.3 21.8 9.2 46.2 25.4 7.8 43.0 39.0 6.4 56.7 111.2 6.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 96.3 21.8 9.2 46.2 25.4 7.8 43.0 39.0 6.4 56.7 111.2 6.6
Queue Length 50th (m) 27.9 25.0 6.2 84.5 64.6 7.3 13.9 44.3 0.0 59.1 ~187.5 0.0
Queue Length 95th (m) 46.3 53.0 23.4 102.0 88.7 26.7 #26.1 55.2 18.0 #105.3 #214.1 16.8
Internal Link Dist (m) 300.0 347.9 309.8 225.1
Turn Bay Length (m) 120.0 65.0 115.0 100.0 115.0 85.0 135.0 150.0
Base Capacity (vph) 198 986 522 525 1434 695 146 1477 578 370 1664 544
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.52 0.52 0.46 0.71 0.43 0.26 0.58 0.43 0.37 0.88 1.14 0.32

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 94 467 219 341 569 169 78 584 194 299 1738 161
Future Volume (vph) 94 467 219 341 569 169 78 584 194 299 1738 161
Ideal Flow (vphpl) 1900 1900 1900 2050 1900 1900 1900 1900 1900 2050 2005 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 5.0 7.0 7.0 4.0 7.0 7.0 3.0 7.0 7.0 0.0 7.0 7.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 *1.00 1.00 1.00 *1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.96 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1722 3694 1509 1950 3544 1448 1789 5192 1503 1855 5848 1473
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.11 1.00 1.00 0.37 1.00 1.00
Satd. Flow (perm) 1722 3694 1509 1950 3544 1448 204 5192 1503 716 5848 1473
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 102 508 238 371 618 184 85 635 211 325 1889 175
RTOR Reduction (vph) 0 0 119 0 0 110 0 0 151 0 0 125
Lane Group Flow (vph) 102 508 119 371 618 74 85 635 60 325 1889 50
Confl. Peds. (#/hr) 10 21 21 10 22 12 12 22
Heavy Vehicles (%) 6% 4% 4% 1% 3% 10% 2% 11% 6% 6% 4% 7%
Turn Type Prot NA Perm Prot NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 1 6 5 2 3 8 7 4
Permitted Phases 6 2 8 8 4 4
Actuated Green, G (s) 12.4 34.7 34.7 28.3 52.6 52.6 43.0 37.0 37.0 43.0 37.0 37.0
Effective Green, g (s) 12.4 34.7 34.7 31.3 52.6 52.6 43.0 37.0 37.0 49.0 37.0 37.0
Actuated g/C Ratio 0.10 0.27 0.27 0.24 0.40 0.40 0.33 0.28 0.28 0.38 0.28 0.28
Clearance Time (s) 5.0 7.0 7.0 7.0 7.0 7.0 3.0 7.0 7.0 3.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 164 986 402 469 1433 585 140 1477 427 348 1664 419
v/s Ratio Prot 0.06 c0.14 c0.19 0.17 0.03 0.12 c0.06 c0.32
v/s Ratio Perm 0.08 0.05 0.17 0.04 0.29 0.03
v/c Ratio 0.62 0.52 0.29 0.79 0.43 0.13 0.61 0.43 0.14 0.93 1.14 0.12
Uniform Delay, d1 56.5 40.5 37.9 46.3 27.9 24.3 34.9 37.9 34.7 35.9 46.5 34.4
Progression Factor 1.46 0.48 0.48 0.75 0.86 1.90 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.2 1.7 1.6 8.0 0.9 0.4 7.3 0.2 0.2 31.5 68.9 0.1
Delay (s) 88.5 21.3 20.0 42.8 24.9 46.7 42.2 38.1 34.8 67.4 115.4 34.6
Level of Service F C B D C D D D C E F C
Approach Delay (s) 29.0 33.9 37.7 102.9
Approach LOS C C D F

Intersection Summary
HCM 2000 Control Delay 64.7 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 22.0
Intersection Capacity Utilization 97.0% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 19 1076 63 338 1331 0 21 0 136 0 3 0
Future Volume (vph) 19 1076 63 338 1331 0 21 0 136 0 3 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 25.0 20.0 60.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 1 0 1 0 0 0 0 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 1.00 0.99 0.98
Frt 0.992 0.883
Flt Protected 0.950 0.950 0.993
Satd. Flow (prot) 1825 3530 0 1772 3544 0 0 1445 0 0 1921 0
Flt Permitted 0.950 0.950 0.951
Satd. Flow (perm) 1813 3530 0 1755 3544 0 0 1383 0 0 1921 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 6 148
Link Speed (k/h) 60 50 50 50
Link Distance (m) 467.6 232.0 722.6 110.1
Travel Time (s) 28.1 16.7 52.0 7.9
Confl. Peds. (#/hr) 14 15 15 14 3 10 10 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 6% 34% 3% 3% 0% 33% 0% 11% 0% 0% 0%
Adj. Flow (vph) 21 1170 68 367 1447 0 23 0 148 0 3 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 21 1238 0 367 1447 0 0 171 0 0 3 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 0.0 0.0
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 1 0 2 1 2 1
Detector Template Left
Leading Detector (m) 5.0 0.0 5.0 0.0 15.2 24.0 15.2 6.5
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 5.0 1.8 5.0 1.8 1.8 24.0 1.8 6.5
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 13.4 13.4
Detector 2 Size(m) 1.8 1.8
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type Prot NA Prot NA Perm NA NA
Protected Phases 1 6 5 2 8 4
Permitted Phases 8 4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector Phase 1 6 5 2 8 8 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 5.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 9.8 28.0 9.8 28.0 33.0 33.0 33.0 33.0
Total Split (s) 10.5 58.0 39.0 86.5 33.0 33.0 33.0 33.0
Total Split (%) 8.1% 44.6% 30.0% 66.5% 25.4% 25.4% 25.4% 25.4%
Maximum Green (s) 5.7 52.2 34.2 80.7 27.0 27.0 27.0 27.0
Yellow Time (s) 3.0 4.0 3.0 4.0 3.3 3.3 3.3 3.3
All-Red Time (s) 1.8 1.8 1.8 1.8 2.7 2.7 2.7 2.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.8 5.8 4.8 5.8 6.0 6.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max None None None None
Walk Time (s) 13.0 13.0 15.0 15.0 15.0 15.0
Flash Dont Walk (s) 5.0 5.0 12.0 12.0 12.0 12.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 7.1 70.9 32.1 100.1 10.5 10.5
Actuated g/C Ratio 0.05 0.55 0.25 0.77 0.08 0.08
v/c Ratio 0.21 0.64 0.84 0.53 0.69 0.02
Control Delay 55.9 9.4 60.8 4.8 27.3 52.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 55.9 9.4 60.8 4.8 27.3 52.3
LOS E A E A C D
Approach Delay 10.2 16.2 27.3 52.3
Approach LOS B B C D

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 12 (9%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.84
Intersection Signal Delay: 14.5 Intersection LOS: B
Intersection Capacity Utilization 83.0% ICU Level of Service E
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     237: NOTION RD & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT WBL WBT NBT SBT
Lane Group Flow (vph) 21 1238 367 1447 171 3
v/c Ratio 0.21 0.64 0.84 0.53 0.69 0.02
Control Delay 55.9 9.4 60.8 4.8 27.3 52.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 55.9 9.4 60.8 4.8 27.3 52.3
Queue Length 50th (m) 5.6 26.8 85.8 43.8 5.7 0.8
Queue Length 95th (m) m11.3 42.2 m94.1 106.1 27.7 3.7
Internal Link Dist (m) 443.6 208.0 698.6 86.1
Turn Bay Length (m) 25.0 60.0
Base Capacity (vph) 99 1926 486 2729 404 398
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.21 0.64 0.76 0.53 0.42 0.01

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 19 1076 63 338 1331 0 21 0 136 0 3 0
Future Volume (vph) 19 1076 63 338 1331 0 21 0 136 0 3 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 4.8 5.8 4.8 5.8 6.0 6.0
Lane Util. Factor 1.00 *1.00 1.00 0.95 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.88 1.00
Flt Protected 0.95 1.00 0.95 1.00 0.99 1.00
Satd. Flow (prot) 1825 3529 1772 3544 1445 1921
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1825 3529 1772 3544 1384 1921
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 21 1170 68 367 1447 0 23 0 148 0 3 0
RTOR Reduction (vph) 0 3 0 0 0 0 0 136 0 0 0 0
Lane Group Flow (vph) 21 1235 0 367 1447 0 0 35 0 0 3 0
Confl. Peds. (#/hr) 14 15 15 14 3 10 10 3
Heavy Vehicles (%) 0% 6% 34% 3% 3% 0% 33% 0% 11% 0% 0% 0%
Turn Type Prot NA Prot NA Perm NA NA
Protected Phases 1 6 5 2 8 4
Permitted Phases 8 4
Actuated Green, G (s) 4.8 70.8 32.1 98.1 10.5 10.5
Effective Green, g (s) 4.8 70.8 32.1 98.1 10.5 10.5
Actuated g/C Ratio 0.04 0.54 0.25 0.75 0.08 0.08
Clearance Time (s) 4.8 5.8 4.8 5.8 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 67 1921 437 2674 111 155
v/s Ratio Prot 0.01 c0.35 c0.21 0.41 0.00
v/s Ratio Perm c0.03
v/c Ratio 0.31 0.64 0.84 0.54 0.31 0.02
Uniform Delay, d1 61.0 20.7 46.5 6.6 56.4 55.0
Progression Factor 0.88 0.35 1.04 0.60 1.00 1.00
Incremental Delay, d2 2.4 1.5 9.8 0.6 1.6 0.1
Delay (s) 56.2 8.8 58.3 4.5 58.0 55.1
Level of Service E A E A E E
Approach Delay (s) 9.6 15.4 58.0 55.1
Approach LOS A B E E

Intersection Summary
HCM 2000 Control Delay 15.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 16.6
Intersection Capacity Utilization 83.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Traffic Volume (vph) 94 906 151 103 760 112 164 47 275 47 20 22
Future Volume (vph) 94 906 151 103 760 112 164 47 275 47 20 22
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 150.0 60.0 60.0 30.0 14.6 0.0 9.4 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 1.00 1.00 0.99 0.99
Frt 0.979 0.981 0.872 0.922
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1706 3618 0 1807 3456 0 1738 1675 0 1722 1753 0
Flt Permitted 0.950 0.950 0.727 0.172
Satd. Flow (perm) 1703 3618 0 1805 3456 0 1320 1675 0 312 1753 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 20 16 234 24
Link Speed (k/h) 60 60 50 50
Link Distance (m) 380.5 309.8 54.5 63.9
Travel Time (s) 22.8 18.6 3.9 4.6
Confl. Peds. (#/hr) 2 2 2 2 8 8
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 7% 4% 1% 1% 3% 5% 5% 0% 0% 6% 0% 0%
Adj. Flow (vph) 102 985 164 112 826 122 178 51 299 51 22 24
Shared Lane Traffic (%)
Lane Group Flow (vph) 102 1149 0 112 948 0 178 350 0 51 46 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 1 0 1 1 1 1
Detector Template 
Leading Detector (m) 5.0 0.0 5.0 0.0 15.0 15.0 15.0 15.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 5.0 1.8 5.0 1.8 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 1 6 5 2 4 8
Permitted Phases 4 8
Detector Phase 1 6 5 2 4 4 8 8
Switch Phase
Minimum Initial (s) 5.0 20.0 5.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 10.0 31.0 10.0 31.0 44.2 44.2 44.2 44.2
Total Split (s) 20.0 63.0 20.0 63.0 47.0 47.0 47.0 47.0
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Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Total Split (%) 15.4% 48.5% 15.4% 48.5% 36.2% 36.2% 36.2% 36.2%
Maximum Green (s) 15.0 56.5 15.0 56.5 39.8 39.8 39.8 39.8
Yellow Time (s) 3.0 4.2 3.0 4.2 3.5 3.5 3.5 3.5
All-Red Time (s) 2.0 2.3 2.0 2.3 3.7 3.7 3.7 3.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 6.5 5.0 6.5 7.2 7.2 7.2 7.2
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max None None None None
Walk Time (s) 16.0 16.0 21.0 21.0 21.0 21.0
Flash Dont Walk (s) 6.0 6.0 16.0 16.0 16.0 16.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 13.1 74.7 13.3 75.0 23.3 23.3 23.3 23.3
Actuated g/C Ratio 0.10 0.57 0.10 0.58 0.18 0.18 0.18 0.18
v/c Ratio 0.60 0.55 0.61 0.47 0.75 0.71 0.91 0.14
Control Delay 82.6 14.7 84.2 7.1 69.3 23.9 150.3 24.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 82.6 14.7 84.2 7.1 69.3 23.9 150.3 24.4
LOS F B F A E C F C
Approach Delay 20.2 15.3 39.2 90.6
Approach LOS C B D F

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 122 (94%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.91
Intersection Signal Delay: 24.2 Intersection LOS: C
Intersection Capacity Utilization 83.3% ICU Level of Service E
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     245: DIXIE RD & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT WBL WBT SEL SET NWL NWT
Lane Group Flow (vph) 102 1149 112 948 178 350 51 46
v/c Ratio 0.60 0.55 0.61 0.47 0.75 0.71 0.91 0.14
Control Delay 82.6 14.7 84.2 7.1 69.3 23.9 150.3 24.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 82.6 14.7 84.2 7.1 69.3 23.9 150.3 24.4
Queue Length 50th (m) 26.6 48.1 28.9 21.0 43.9 27.6 13.0 4.8
Queue Length 95th (m) m41.6 165.6 50.5 31.4 63.7 56.4 #33.5 14.3
Internal Link Dist (m) 356.5 285.8 30.5 39.9
Turn Bay Length (m) 150.0 60.0 14.6 9.4
Base Capacity (vph) 205 2087 218 1999 404 675 95 553
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.50 0.55 0.51 0.47 0.44 0.52 0.54 0.08

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Traffic Volume (vph) 94 906 151 103 760 112 164 47 275 47 20 22
Future Volume (vph) 94 906 151 103 760 112 164 47 275 47 20 22
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 5.0 6.5 5.0 6.5 7.2 7.2 7.2 7.2
Lane Util. Factor 1.00 *1.00 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.98 1.00 0.87 1.00 0.92
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1706 3617 1807 3455 1724 1675 1722 1752
Flt Permitted 0.95 1.00 0.95 1.00 0.73 1.00 0.17 1.00
Satd. Flow (perm) 1706 3617 1807 3455 1320 1675 311 1752
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 102 985 164 112 826 122 178 51 299 51 22 24
RTOR Reduction (vph) 0 9 0 0 7 0 0 192 0 0 20 0
Lane Group Flow (vph) 102 1140 0 112 941 0 178 158 0 51 26 0
Confl. Peds. (#/hr) 2 2 2 2 8 8
Heavy Vehicles (%) 7% 4% 1% 1% 3% 5% 5% 0% 0% 6% 0% 0%
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 1 6 5 2 4 8
Permitted Phases 4 8
Actuated Green, G (s) 13.1 74.7 13.3 74.9 23.3 23.3 23.3 23.3
Effective Green, g (s) 13.1 74.7 13.3 74.9 23.3 23.3 23.3 23.3
Actuated g/C Ratio 0.10 0.57 0.10 0.58 0.18 0.18 0.18 0.18
Clearance Time (s) 5.0 6.5 5.0 6.5 7.2 7.2 7.2 7.2
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 171 2078 184 1990 236 300 55 314
v/s Ratio Prot 0.06 c0.32 c0.06 0.27 0.09 0.02
v/s Ratio Perm 0.13 c0.16
v/c Ratio 0.60 0.55 0.61 0.47 0.75 0.53 0.93 0.08
Uniform Delay, d1 55.9 17.2 55.9 16.1 50.6 48.4 52.5 44.5
Progression Factor 1.25 0.73 1.29 0.36 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.1 1.0 5.4 0.8 12.8 1.7 94.0 0.1
Delay (s) 75.2 13.5 77.2 6.6 63.4 50.0 146.5 44.6
Level of Service E B E A E D F D
Approach Delay (s) 18.5 14.0 54.5 98.2
Approach LOS B B D F

Intersection Summary
HCM 2000 Control Delay 26.0 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 18.7
Intersection Capacity Utilization 83.3% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 157 563 343 244 639 60 286 529 181 108 950 134
Future Volume (vph) 157 563 343 244 639 60 286 529 181 108 950 134
Ideal Flow (vphpl) 2050 1900 1900 2050 1900 1900 2050 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.5 3.7 3.5 3.5 3.5 3.7 3.7 3.5 3.5 3.7 3.7
Storage Length (m) 115.0 200.0 210.0 45.0 185.0 55.0 110.0 65.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 *1.00 1.00 1.00 0.95 1.00
Ped Bike Factor 0.99 0.96 0.99 0.97 1.00 0.96 0.99 0.97
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1893 3545 1617 1834 3400 1597 1931 3767 1452 1750 3579 1570
Flt Permitted 0.950 0.950 0.091 0.448
Satd. Flow (perm) 1877 3545 1552 1812 3400 1543 184 3767 1397 815 3579 1516
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 253 125 197 168
Link Speed (k/h) 60 60 50 50
Link Distance (m) 709.3 416.3 262.8 362.1
Travel Time (s) 42.6 25.0 18.9 26.1
Confl. Peds. (#/hr) 15 19 19 15 22 25 25 22
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 4% 6% 1% 5% 5% 0% 2% 2% 10% 2% 2% 4%
Adj. Flow (vph) 171 612 373 265 695 65 311 575 197 117 1033 146
Shared Lane Traffic (%)
Lane Group Flow (vph) 171 612 373 265 695 65 311 575 197 117 1033 146
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.89 1.01 0.99 0.92 1.01 1.01 0.89 0.99 1.01 1.01 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 1 0 0 1 1 0 1 1 0
Detector Template 
Leading Detector (m) 5.0 0.0 0.0 5.0 0.0 0.0 5.0 8.0 0.0 5.0 8.0 0.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 5.0 1.8 1.8 5.0 1.8 1.8 5.0 8.0 1.8 5.0 8.0 1.8
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA Perm Prot NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 1 6 5 2 3 8 7 4
Permitted Phases 6 2 8 8 4 4
Detector Phase 1 6 6 5 2 2 3 8 8 7 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 5.0 20.0 20.0 5.0 8.0 8.0 5.0 8.0 8.0
Minimum Split (s) 10.0 35.0 35.0 10.0 35.0 35.0 9.0 43.9 43.9 9.0 43.9 43.9
Total Split (s) 17.0 35.8 35.8 25.0 43.8 43.8 20.0 60.2 60.2 9.0 49.2 49.2
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 13.1% 27.5% 27.5% 19.2% 33.7% 33.7% 15.4% 46.3% 46.3% 6.9% 37.8% 37.8%
Maximum Green (s) 12.0 28.8 28.8 20.0 36.8 36.8 17.0 53.3 53.3 6.0 42.3 42.3
Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 4.2 3.0 3.7 3.7 3.0 3.7 3.7
All-Red Time (s) 2.0 2.8 2.8 2.0 2.8 2.8 0.0 3.2 3.2 0.0 3.2 3.2
Lost Time Adjust (s) -3.0 0.0 0.0 -3.0 0.0 0.0 -3.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 2.0 7.0 7.0 2.0 7.0 7.0 0.0 6.9 6.9 3.0 6.9 6.9
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max None C-Max C-Max None None None None None None
Walk Time (s) 19.0 19.0 19.0 19.0 21.0 21.0 21.0 21.0
Flash Dont Walk (s) 7.0 7.0 7.0 7.0 16.0 16.0 16.0 16.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 15.1 30.9 30.9 22.6 38.4 38.4 67.5 51.6 51.6 50.9 41.0 41.0
Actuated g/C Ratio 0.12 0.24 0.24 0.17 0.30 0.30 0.52 0.40 0.40 0.39 0.32 0.32
v/c Ratio 0.78 0.73 0.66 0.83 0.69 0.12 0.87 0.38 0.29 0.32 0.92 0.25
Control Delay 80.3 32.0 19.5 88.5 52.8 10.1 56.6 28.5 4.4 21.3 55.9 4.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 80.3 32.0 19.5 88.5 52.8 10.1 56.6 28.5 4.4 21.3 55.9 4.0
LOS F C B F D B E C A C E A
Approach Delay 35.1 59.3 32.2 47.0
Approach LOS D E C D

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 64 (49%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.92
Intersection Signal Delay: 43.2 Intersection LOS: D
Intersection Capacity Utilization 95.8% ICU Level of Service F
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     246: RR 29 (LIVERPOOL RD) & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 171 612 373 265 695 65 311 575 197 117 1033 146
v/c Ratio 0.78 0.73 0.66 0.83 0.69 0.12 0.87 0.38 0.29 0.32 0.92 0.25
Control Delay 80.3 32.0 19.5 88.5 52.8 10.1 56.6 28.5 4.4 21.3 55.9 4.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 80.3 32.0 19.5 88.5 52.8 10.1 56.6 28.5 4.4 21.3 55.9 4.0
Queue Length 50th (m) 35.1 80.2 71.5 72.2 55.8 0.4 58.7 50.6 0.0 15.3 131.8 0.0
Queue Length 95th (m) #75.5 81.5 78.3 #111.7 96.9 m6.8 #106.2 64.7 14.4 26.0 #163.0 10.4
Internal Link Dist (m) 685.3 392.3 238.8 338.1
Turn Bay Length (m) 115.0 200.0 210.0 45.0 185.0 55.0 110.0 65.0
Base Capacity (vph) 221 842 561 327 1003 543 364 1544 689 362 1164 606
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.77 0.73 0.66 0.81 0.69 0.12 0.85 0.37 0.29 0.32 0.89 0.24

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 157 563 343 244 639 60 286 529 181 108 950 134
Future Volume (vph) 157 563 343 244 639 60 286 529 181 108 950 134
Ideal Flow (vphpl) 2050 1900 1900 2050 1900 1900 2050 1900 1900 1900 1900 1900
Lane Width 3.7 3.5 3.7 3.5 3.5 3.5 3.7 3.7 3.5 3.5 3.7 3.7
Total Lost time (s) 2.0 7.0 7.0 2.0 7.0 7.0 0.0 6.9 6.9 3.0 6.9 6.9
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 *1.00 1.00 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 0.96 1.00 1.00 0.97 1.00 1.00 0.96 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1893 3545 1552 1834 3400 1543 1930 3767 1397 1741 3579 1516
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.09 1.00 1.00 0.45 1.00 1.00
Satd. Flow (perm) 1893 3545 1552 1834 3400 1543 185 3767 1397 821 3579 1516
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 171 612 373 265 695 65 311 575 197 117 1033 146
RTOR Reduction (vph) 0 0 193 0 0 46 0 0 119 0 0 100
Lane Group Flow (vph) 171 612 180 265 695 19 311 575 78 117 1033 46
Confl. Peds. (#/hr) 15 19 19 15 22 25 25 22
Heavy Vehicles (%) 4% 6% 1% 5% 5% 0% 2% 2% 10% 2% 2% 4%
Turn Type Prot NA Perm Prot NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 1 6 5 2 3 8 7 4
Permitted Phases 6 2 8 8 4 4
Actuated Green, G (s) 12.1 30.8 30.8 19.6 38.3 38.3 60.7 51.7 51.7 47.0 41.0 41.0
Effective Green, g (s) 15.1 30.8 30.8 22.6 38.3 38.3 63.7 51.7 51.7 47.0 41.0 41.0
Actuated g/C Ratio 0.12 0.24 0.24 0.17 0.29 0.29 0.49 0.40 0.40 0.36 0.32 0.32
Clearance Time (s) 5.0 7.0 7.0 5.0 7.0 7.0 3.0 6.9 6.9 3.0 6.9 6.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 219 839 367 318 1001 454 355 1498 555 339 1128 478
v/s Ratio Prot 0.09 0.17 c0.14 c0.20 c0.13 0.15 0.02 c0.29
v/s Ratio Perm 0.12 0.01 0.30 0.06 0.11 0.03
v/c Ratio 0.78 0.73 0.49 0.83 0.69 0.04 0.88 0.38 0.14 0.35 0.92 0.10
Uniform Delay, d1 55.8 45.8 42.8 51.9 40.7 32.7 37.5 27.8 25.0 28.4 42.8 31.4
Progression Factor 1.05 0.58 0.93 1.39 1.20 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 14.8 5.0 4.1 13.0 3.0 0.1 20.7 0.2 0.1 0.6 11.4 0.1
Delay (s) 73.7 31.5 44.0 85.1 51.9 32.9 58.2 28.0 25.1 29.0 54.3 31.5
Level of Service E C D F D C E C C C D C
Approach Delay (s) 41.8 59.2 36.1 49.4
Approach LOS D E D D

Intersection Summary
HCM 2000 Control Delay 46.5 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 18.9
Intersection Capacity Utilization 95.8% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 64 70 62 207 160 28 15 600 102 180 858 157
Future Volume (vph) 64 70 62 207 160 28 15 600 102 180 858 157
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 2050 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Storage Length (m) 26.0 26.0 29.0 25.0 50.0 46.0 40.0 25.0
Storage Lanes 1 1 1 1 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 *0.95 0.95 1.00 0.95 0.95
Ped Bike Factor 0.99 0.97 0.98 0.98 0.98 0.99 0.97 0.98
Frt 0.850 0.850 0.978 0.977
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1716 1807 1566 1767 1807 1597 1653 3244 0 1817 3318 0
Flt Permitted 0.647 0.674 0.950 0.950
Satd. Flow (perm) 1162 1807 1512 1229 1807 1567 1625 3244 0 1769 3318 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 139 139 15 20
Link Speed (k/h) 50 50 60 60
Link Distance (m) 313.3 66.1 416.3 549.2
Travel Time (s) 22.6 4.8 25.0 33.0
Confl. Peds. (#/hr) 8 25 25 8 35 34 34 35
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 4% 4% 2% 1% 4% 0% 8% 6% 7% 6% 4% 1%
Adj. Flow (vph) 70 76 67 225 174 30 16 652 111 196 933 171
Shared Lane Traffic (%)
Lane Group Flow (vph) 70 76 67 225 174 30 16 763 0 196 1104 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 0.92 1.01 1.01
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 1 1 1 1 1 1 0 1 0
Detector Template 
Leading Detector (m) 10.0 10.0 10.0 10.0 10.0 10.0 5.0 0.0 5.0 0.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 10.0 10.0 10.0 10.0 10.0 10.0 5.0 1.8 5.0 1.8
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA Perm pm+pt NA Perm Prot NA Prot NA
Protected Phases 3 8 7 4 1 6 5 2
Permitted Phases 8 8 4 4
Detector Phase 3 8 8 7 4 4 1 6 5 2
Switch Phase
Minimum Initial (s) 5.0 8.0 8.0 5.0 8.0 8.0 5.0 20.0 5.0 20.0
Minimum Split (s) 9.0 50.0 50.0 9.0 50.0 50.0 10.0 38.0 10.0 38.0
Total Split (s) 9.0 50.0 50.0 10.0 51.0 51.0 10.0 47.0 23.0 60.0
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Lane Group NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Total Split (%) 6.9% 38.5% 38.5% 7.7% 39.2% 39.2% 7.7% 36.2% 17.7% 46.2%
Maximum Green (s) 6.0 43.0 43.0 7.0 44.0 44.0 5.0 40.4 18.0 53.4
Yellow Time (s) 3.0 3.3 3.3 3.0 3.3 3.3 3.0 4.3 3.0 4.3
All-Red Time (s) 0.0 3.7 3.7 0.0 3.7 3.7 2.0 2.3 2.0 2.3
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -3.0 0.0
Total Lost Time (s) 3.0 7.0 7.0 3.0 7.0 7.0 5.0 6.6 2.0 6.6
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None Max Max None Max Max None C-Max None C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 36.0 36.0 36.0 36.0 22.0 22.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 53.0 43.0 43.0 55.4 45.8 45.8 5.0 41.8 19.6 59.4
Actuated g/C Ratio 0.41 0.33 0.33 0.43 0.35 0.35 0.04 0.32 0.15 0.46
v/c Ratio 0.14 0.13 0.11 0.41 0.27 0.05 0.25 0.72 0.72 0.72
Control Delay 22.3 31.2 0.4 27.1 32.4 0.1 76.5 25.7 57.4 25.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 22.3 31.2 0.4 27.1 32.4 0.1 76.5 25.7 57.4 25.5
LOS C C A C C A E C E C
Approach Delay 18.6 27.3 26.7 30.3
Approach LOS B C C C

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 70 (54%), Referenced to phase 2:SWT and 6:NET, Start of Green
Natural Cycle: 110
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.72
Intersection Signal Delay: 27.9 Intersection LOS: C
Intersection Capacity Utilization 99.5% ICU Level of Service F
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     247: HWY 2 (KINGSTON RD) & GLENANNA RD



Queues AM Peak Hour
247: HWY 2 (KINGSTON RD) & GLENANNA RD Pickering Ajax - 2041 Future BRT AM

Synchro 11 05-10-2021
IBI Group Page 23

Lane Group NBL NBT NBR SBL SBT SBR NEL NET SWL SWT
Lane Group Flow (vph) 70 76 67 225 174 30 16 763 196 1104
v/c Ratio 0.14 0.13 0.11 0.41 0.27 0.05 0.25 0.72 0.72 0.72
Control Delay 22.3 31.2 0.4 27.1 32.4 0.1 76.5 25.7 57.4 25.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 22.3 31.2 0.4 27.1 32.4 0.1 76.5 25.7 57.4 25.5
Queue Length 50th (m) 10.3 13.6 0.0 36.5 32.5 0.0 4.2 32.5 47.1 114.1
Queue Length 95th (m) 19.6 25.2 0.0 55.3 51.0 0.0 m8.3 60.1 66.0 138.3
Internal Link Dist (m) 289.3 42.1 392.3 525.2
Turn Bay Length (m) 26.0 26.0 29.0 25.0 50.0 40.0
Base Capacity (vph) 499 597 593 552 636 642 63 1053 293 1526
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.14 0.13 0.11 0.41 0.27 0.05 0.25 0.72 0.67 0.72

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 64 70 62 207 160 28 15 600 102 180 858 157
Future Volume (vph) 64 70 62 207 160 28 15 600 102 180 858 157
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 2050 1900 1900
Lane Width 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Total Lost time (s) 3.0 7.0 7.0 3.0 7.0 7.0 5.0 6.6 2.0 6.6
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 *0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 0.98 1.00 0.99 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.98 1.00 0.98
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1710 1807 1512 1744 1807 1567 1653 3244 1817 3317
Flt Permitted 0.65 1.00 1.00 0.67 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1165 1807 1512 1237 1807 1567 1653 3244 1817 3317
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 70 76 67 225 174 30 16 652 111 196 933 171
RTOR Reduction (vph) 0 0 45 0 0 19 0 10 0 0 11 0
Lane Group Flow (vph) 70 76 22 225 174 11 16 753 0 196 1093 0
Confl. Peds. (#/hr) 8 25 25 8 35 34 34 35
Heavy Vehicles (%) 4% 4% 2% 1% 4% 0% 8% 6% 7% 6% 4% 1%
Turn Type pm+pt NA Perm pm+pt NA Perm Prot NA Prot NA
Protected Phases 3 8 7 4 1 6 5 2
Permitted Phases 8 8 4 4
Actuated Green, G (s) 48.4 43.6 43.6 52.8 45.8 45.8 2.0 41.2 16.6 55.8
Effective Green, g (s) 48.4 43.6 43.6 52.8 45.8 45.8 2.0 41.2 19.6 55.8
Actuated g/C Ratio 0.37 0.34 0.34 0.41 0.35 0.35 0.02 0.32 0.15 0.43
Clearance Time (s) 3.0 7.0 7.0 3.0 7.0 7.0 5.0 6.6 5.0 6.6
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 453 606 507 529 636 552 25 1028 273 1423
v/s Ratio Prot 0.01 0.04 c0.02 0.10 0.01 0.23 c0.11 c0.33
v/s Ratio Perm 0.05 0.01 c0.15 0.01
v/c Ratio 0.15 0.13 0.04 0.43 0.27 0.02 0.64 0.73 0.72 0.77
Uniform Delay, d1 26.7 30.0 29.1 27.2 30.2 27.5 63.6 39.5 52.6 31.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.12 0.57 0.83 0.78
Incremental Delay, d2 0.2 0.4 0.2 0.6 1.1 0.1 37.7 3.8 8.0 3.7
Delay (s) 26.9 30.4 29.3 27.7 31.2 27.5 109.2 26.2 51.5 28.2
Level of Service C C C C C C F C D C
Approach Delay (s) 28.9 29.1 27.9 31.7
Approach LOS C C C C

Intersection Summary
HCM 2000 Control Delay 30.0 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 21.6
Intersection Capacity Utilization 99.5% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 21 536 219 167 838 56 322 38 133 77 32 51
Future Volume (vph) 21 536 219 167 838 56 322 38 133 77 32 51
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 96.0 0.0 50.0 20.0 30.0 0.0 20.0 0.0
Storage Lanes 1 0 1 1 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 0.95 1.00 *1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.99 1.00 0.95 0.99 0.98 0.99 0.99
Frt 0.957 0.850 0.883 0.908
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1825 3499 0 1772 3694 1526 1807 1627 0 1789 1673 0
Flt Permitted 0.950 0.950 0.572 0.640
Satd. Flow (perm) 1811 3499 0 1765 3694 1453 1082 1627 0 1192 1673 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 55 100 145 55
Link Speed (k/h) 60 60 40 40
Link Distance (m) 306.1 605.7 166.5 788.7
Travel Time (s) 18.4 36.3 15.0 71.0
Confl. Peds. (#/hr) 10 4 4 10 5 11 11 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 5% 2% 3% 4% 7% 1% 6% 1% 2% 8% 0%
Adj. Flow (vph) 23 583 238 182 911 61 350 41 145 84 35 55
Shared Lane Traffic (%)
Lane Group Flow (vph) 23 821 0 182 911 61 350 186 0 84 90 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 1 0 2 1 1 1 1
Detector Template 
Leading Detector (m) 5.0 0.0 5.0 0.0 15.2 15.0 15.0 15.0 15.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 5.0 1.8 5.0 1.8 1.8 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 13.4
Detector 2 Size(m) 1.8
Detector 2 Type Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0
Turn Type Prot NA Prot NA Perm pm+pt NA Perm NA
Protected Phases 1 6 5 2 3 8 4
Permitted Phases 2 8 4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector Phase 1 6 5 2 2 3 8 4 4
Switch Phase
Minimum Initial (s) 4.0 20.0 4.0 20.0 20.0 4.0 8.0 8.0 8.0
Minimum Split (s) 10.0 31.0 10.0 31.0 31.0 10.0 34.9 34.9 34.9
Total Split (s) 11.0 46.0 27.0 62.0 62.0 22.0 57.0 35.0 35.0
Total Split (%) 8.5% 35.4% 20.8% 47.7% 47.7% 16.9% 43.8% 26.9% 26.9%
Maximum Green (s) 5.0 39.7 21.0 55.7 55.7 19.0 51.1 29.1 29.1
Yellow Time (s) 4.0 3.7 4.0 3.7 3.7 3.0 3.3 3.3 3.3
All-Red Time (s) 2.0 2.6 2.0 2.6 2.6 0.0 2.6 2.6 2.6
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.3 6.0 6.3 6.3 3.0 5.9 5.9 5.9
Lead/Lag Lead Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 16.0 16.0 16.0 22.0 22.0 22.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 7.2 56.8 18.5 72.8 72.8 39.4 36.5 14.5 14.5
Actuated g/C Ratio 0.06 0.44 0.14 0.56 0.56 0.30 0.28 0.11 0.11
v/c Ratio 0.23 0.53 0.73 0.44 0.07 0.81 0.33 0.63 0.38
Control Delay 72.1 16.1 94.8 5.3 0.3 54.1 10.6 74.8 27.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 72.1 16.1 94.8 5.3 0.3 54.1 10.6 74.8 27.4
LOS E B F A A D B E C
Approach Delay 17.7 19.2 39.0 50.2
Approach LOS B B D D

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 125 (96%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.81
Intersection Signal Delay: 24.6 Intersection LOS: C
Intersection Capacity Utilization 76.9% ICU Level of Service D
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     249: ROUGEMOUNT DR & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 23 821 182 911 61 350 186 84 90
v/c Ratio 0.23 0.53 0.73 0.44 0.07 0.81 0.33 0.63 0.38
Control Delay 72.1 16.1 94.8 5.3 0.3 54.1 10.6 74.8 27.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 72.1 16.1 94.8 5.3 0.3 54.1 10.6 74.8 27.4
Queue Length 50th (m) 5.9 42.9 48.8 18.0 0.0 77.6 7.8 20.9 8.3
Queue Length 95th (m) m12.6 74.4 73.1 30.8 0.1 101.9 24.3 36.4 23.2
Internal Link Dist (m) 282.1 581.7 142.5 764.7
Turn Bay Length (m) 96.0 50.0 20.0 30.0 20.0
Base Capacity (vph) 101 1559 297 2067 857 434 727 266 417
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.23 0.53 0.61 0.44 0.07 0.81 0.26 0.32 0.22

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 21 536 219 167 838 56 322 38 133 77 32 51
Future Volume (vph) 21 536 219 167 838 56 322 38 133 77 32 51
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.0 6.3 6.0 6.3 6.3 3.0 5.9 5.9 5.9
Lane Util. Factor 1.00 *1.00 1.00 *1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.95 1.00 0.98 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00
Frt 1.00 0.96 1.00 1.00 0.85 1.00 0.88 1.00 0.91
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1825 3498 1772 3694 1453 1801 1627 1769 1673
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.57 1.00 0.64 1.00
Satd. Flow (perm) 1825 3498 1772 3694 1453 1084 1627 1192 1673
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 23 583 238 182 911 61 350 41 145 84 35 55
RTOR Reduction (vph) 0 31 0 0 0 28 0 104 0 0 49 0
Lane Group Flow (vph) 23 790 0 182 911 33 350 82 0 84 41 0
Confl. Peds. (#/hr) 10 4 4 10 5 11 11 5
Heavy Vehicles (%) 0% 5% 2% 3% 4% 7% 1% 6% 1% 2% 8% 0%
Turn Type Prot NA Prot NA Perm pm+pt NA Perm NA
Protected Phases 1 6 5 2 3 8 4
Permitted Phases 2 8 4
Actuated Green, G (s) 4.9 56.8 18.5 70.4 70.4 36.5 36.5 14.5 14.5
Effective Green, g (s) 4.9 56.8 18.5 70.4 70.4 36.5 36.5 14.5 14.5
Actuated g/C Ratio 0.04 0.44 0.14 0.54 0.54 0.28 0.28 0.11 0.11
Clearance Time (s) 6.0 6.3 6.0 6.3 6.3 3.0 5.9 5.9 5.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 68 1528 252 2000 786 409 456 132 186
v/s Ratio Prot 0.01 c0.23 c0.10 0.25 c0.12 0.05 0.02
v/s Ratio Perm 0.02 c0.12 0.07
v/c Ratio 0.34 0.52 0.72 0.46 0.04 0.86 0.18 0.64 0.22
Uniform Delay, d1 61.0 26.6 53.3 18.1 14.0 42.4 35.4 55.2 52.6
Progression Factor 1.15 0.56 1.51 0.25 0.22 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.7 1.2 9.0 0.7 0.1 15.9 0.2 9.6 0.6
Delay (s) 73.1 16.1 89.7 5.2 3.2 58.3 35.6 64.9 53.2
Level of Service E B F A A E D E D
Approach Delay (s) 17.6 18.4 50.4 58.8
Approach LOS B B D E

Intersection Summary
HCM 2000 Control Delay 27.1 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 21.2
Intersection Capacity Utilization 76.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 137 370 403 312 758 328 198 546 418 106 1155 151
Future Volume (vph) 137 370 403 312 758 328 198 546 418 106 1155 151
Ideal Flow (vphpl) 1900 1900 1900 2050 1900 1900 2050 1900 1900 1900 2005 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 160.0 85.0 45.0 30.0 85.0 55.0 100.0 20.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 *0.95 1.00 1.00 *1.00 1.00
Ped Bike Factor 0.99 0.96 0.98 0.94 0.98 0.96
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1755 3625 1585 1931 3510 1601 1875 5316 1585 1825 3936 1617
Flt Permitted 0.950 0.950 0.089 0.383
Satd. Flow (perm) 1730 3625 1524 1901 3510 1512 176 5316 1585 722 3936 1549
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 143 172 213 143
Link Speed (k/h) 60 60 80 80
Link Distance (m) 312.2 215.0 473.8 181.2
Travel Time (s) 18.7 12.9 21.3 8.2
Confl. Peds. (#/hr) 41 25 25 41 28 43 43 28
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 4% 6% 3% 2% 4% 2% 5% 3% 3% 0% 3% 1%
Adj. Flow (vph) 149 402 438 339 824 357 215 593 454 115 1255 164
Shared Lane Traffic (%)
Lane Group Flow (vph) 149 402 438 339 824 357 215 593 454 115 1255 164
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.89 0.99 0.99 0.89 0.99 0.99 0.99 0.92 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 1 0 0 1 0 0 1 0 0
Detector Template 
Leading Detector (m) 5.0 0.0 0.0 5.0 0.0 0.0 5.0 0.0 0.0 5.0 0.0 0.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 5.0 1.8 1.8 5.0 1.8 1.8 5.0 1.8 1.8 5.0 1.8 1.8
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA Perm Prot NA Perm pm+pt NA pt+ov pm+pt NA Perm
Protected Phases 1 6 5 2 3 8 8 5 7 4
Permitted Phases 6 2 8 4 4
Detector Phase 1 6 6 5 2 2 3 8 8 5 7 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 5.0 20.0 20.0 5.0 8.0 5.0 8.0 8.0
Minimum Split (s) 10.8 44.0 44.0 10.8 44.0 44.0 8.0 44.0 8.0 44.0 44.0
Total Split (s) 20.1 46.0 46.0 26.0 51.9 51.9 9.0 49.0 9.0 49.0 49.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 15.5% 35.4% 35.4% 20.0% 39.9% 39.9% 6.9% 37.7% 6.9% 37.7% 37.7%
Maximum Green (s) 15.1 39.0 39.0 21.0 44.9 44.9 6.0 41.9 6.0 41.9 41.9
Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.3 3.0 4.3 4.3
All-Red Time (s) 2.0 2.8 2.8 2.0 2.8 2.8 0.0 2.8 0.0 2.8 2.8
Lost Time Adjust (s) 0.0 0.0 0.0 -3.0 0.0 0.0 -3.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 7.0 7.0 2.0 7.0 7.0 0.0 7.1 3.0 7.1 7.1
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max None C-Max C-Max None None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 29.0 29.0 29.0 29.0 29.0 29.0 29.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 14.1 39.0 39.0 24.0 45.9 45.9 58.0 41.9 67.9 52.0 41.9 41.9
Actuated g/C Ratio 0.11 0.30 0.30 0.18 0.35 0.35 0.45 0.32 0.52 0.40 0.32 0.32
v/c Ratio 0.79 0.37 0.79 0.95 0.67 0.55 1.10 0.35 0.49 0.34 0.99 0.28
Control Delay 80.9 43.4 47.0 80.8 21.8 9.6 121.0 34.3 11.8 26.5 66.8 8.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 80.9 43.4 47.0 80.8 21.8 9.6 121.0 34.3 11.8 26.5 66.8 8.3
LOS F D D F C A F C B C E A
Approach Delay 50.6 32.1 41.0 57.5
Approach LOS D C D E

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 14 (11%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 120
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.10
Intersection Signal Delay: 45.0 Intersection LOS: D
Intersection Capacity Utilization 104.9% ICU Level of Service G
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     250: RR 38 (WHITES RD) & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 149 402 438 339 824 357 215 593 454 115 1255 164
v/c Ratio 0.79 0.37 0.79 0.95 0.67 0.55 1.10 0.35 0.49 0.34 0.99 0.28
Control Delay 80.9 43.4 47.0 80.8 21.8 9.6 121.0 34.3 11.8 26.5 66.8 8.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 80.9 43.4 47.0 80.8 21.8 9.6 121.0 34.3 11.8 26.5 66.8 8.3
Queue Length 50th (m) 40.0 44.8 63.4 80.6 74.3 37.3 ~44.2 40.5 36.2 17.9 159.7 3.7
Queue Length 95th (m) #69.2 67.0 128.2 #141.7 100.1 45.4 #94.5 50.9 62.8 30.3 #205.3 19.6
Internal Link Dist (m) 288.2 191.0 449.8 157.2
Turn Bay Length (m) 160.0 85.0 45.0 30.0 85.0 55.0 100.0 20.0
Base Capacity (vph) 203 1087 557 356 1239 645 196 1713 929 339 1268 596
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.73 0.37 0.79 0.95 0.67 0.55 1.10 0.35 0.49 0.34 0.99 0.28

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 137 370 403 312 758 328 198 546 418 106 1155 151
Future Volume (vph) 137 370 403 312 758 328 198 546 418 106 1155 151
Ideal Flow (vphpl) 1900 1900 1900 2050 1900 1900 2050 1900 1900 1900 2005 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 5.0 7.0 7.0 2.0 7.0 7.0 0.0 7.1 7.1 3.0 7.1 7.1
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 *0.95 1.00 1.00 *1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.96 1.00 1.00 0.94 1.00 1.00 1.00 1.00 1.00 0.96
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1755 3625 1524 1931 3510 1512 1875 5316 1585 1813 3936 1549
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.09 1.00 1.00 0.38 1.00 1.00
Satd. Flow (perm) 1755 3625 1524 1931 3510 1512 176 5316 1585 731 3936 1549
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 149 402 438 339 824 357 215 593 454 115 1255 164
RTOR Reduction (vph) 0 0 100 0 0 111 0 0 98 0 0 97
Lane Group Flow (vph) 149 402 338 339 824 246 215 593 356 115 1255 67
Confl. Peds. (#/hr) 41 25 25 41 28 43 43 28
Heavy Vehicles (%) 4% 6% 3% 2% 4% 2% 5% 3% 3% 0% 3% 1%
Turn Type Prot NA Perm Prot NA Perm pm+pt NA pt+ov pm+pt NA Perm
Protected Phases 1 6 5 2 3 8 8 5 7 4
Permitted Phases 6 2 8 4 4
Actuated Green, G (s) 14.1 39.0 39.0 21.0 45.9 45.9 47.9 41.9 70.0 47.9 41.9 41.9
Effective Green, g (s) 14.1 39.0 39.0 24.0 45.9 45.9 53.9 41.9 70.0 47.9 41.9 41.9
Actuated g/C Ratio 0.11 0.30 0.30 0.18 0.35 0.35 0.41 0.32 0.54 0.37 0.32 0.32
Clearance Time (s) 5.0 7.0 7.0 5.0 7.0 7.0 3.0 7.1 3.0 7.1 7.1
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 190 1087 457 356 1239 533 190 1713 853 319 1268 499
v/s Ratio Prot 0.08 0.11 c0.18 0.23 c0.08 0.11 0.22 0.02 c0.32
v/s Ratio Perm c0.22 0.16 0.39 0.12 0.04
v/c Ratio 0.78 0.37 0.74 0.95 0.67 0.46 1.13 0.35 0.42 0.36 0.99 0.13
Uniform Delay, d1 56.5 35.8 40.9 52.4 35.6 32.5 33.9 33.6 17.9 27.8 43.8 31.2
Progression Factor 0.96 1.18 1.30 0.95 0.54 0.41 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 18.2 0.9 9.9 29.0 2.1 2.1 105.1 0.1 0.3 0.7 22.5 0.1
Delay (s) 72.5 43.1 63.3 78.9 21.4 15.4 139.1 33.7 18.2 28.5 66.4 31.3
Level of Service E D E E C B F C B C E C
Approach Delay (s) 56.4 32.9 46.1 59.8
Approach LOS E C D E

Intersection Summary
HCM 2000 Control Delay 48.2 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.93
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 22.1
Intersection Capacity Utilization 104.9% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 107 848 19 46 1265 148 33 3 17 60 4 165
Future Volume (vph) 107 848 19 46 1265 148 33 3 17 60 4 165
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 32.0 80.0 75.0 40.0 28.0 0.0 28.0 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 1.00 0.99
Frt 0.997 0.984 0.871 0.853
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1706 3263 0 1573 3215 0 1508 1258 0 1722 1514 0
Flt Permitted 0.950 0.950 0.336 0.744
Satd. Flow (perm) 1704 3263 0 1573 3215 0 533 1258 0 1348 1514 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 3 14 18 167
Link Speed (k/h) 60 60 50 50
Link Distance (m) 215.0 277.4 84.0 121.4
Travel Time (s) 12.9 16.6 6.0 8.7
Confl. Peds. (#/hr) 4 4 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 7% 11% 35% 16% 12% 6% 21% 33% 33% 6% 0% 7%
Adj. Flow (vph) 116 922 21 50 1375 161 36 3 18 65 4 179
Shared Lane Traffic (%)
Lane Group Flow (vph) 116 943 0 50 1536 0 36 21 0 65 183 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 1 0 1 1 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 30.0 0.0 15.0 15.0 15.0 15.0
Trailing Detector (m) 15.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 15.0 1.8 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 1 6 5 2 8 4
Permitted Phases 8 4
Detector Phase 1 6 5 2 8 8 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 5.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 10.0 33.0 10.0 33.0 38.6 38.6 38.6 38.6
Total Split (s) 17.0 76.2 15.0 74.2 38.8 38.8 38.8 38.8
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 13.1% 58.6% 11.5% 57.1% 29.8% 29.8% 29.8% 29.8%
Maximum Green (s) 12.0 69.3 10.0 67.3 32.2 32.2 32.2 32.2
Yellow Time (s) 3.0 4.7 3.0 4.7 3.8 3.8 3.8 3.8
All-Red Time (s) 2.0 2.2 2.0 2.2 2.8 2.8 2.8 2.8
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 6.9 5.0 6.9 6.6 6.6 6.6 6.6
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 18.0 18.0 25.0 25.0 25.0 25.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 13.7 92.9 8.7 85.9 11.9 11.9 11.9 11.9
Actuated g/C Ratio 0.11 0.71 0.07 0.66 0.09 0.09 0.09 0.09
v/c Ratio 0.64 0.40 0.48 0.72 0.75 0.16 0.53 0.63
Control Delay 68.4 5.5 77.1 5.5 126.1 26.3 70.8 20.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 68.4 5.5 77.1 5.5 126.1 26.3 70.8 20.4
LOS E A E A F C E C
Approach Delay 12.4 7.7 89.4 33.6
Approach LOS B A F C

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 108 (83%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 105
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.75
Intersection Signal Delay: 13.1 Intersection LOS: B
Intersection Capacity Utilization 84.3% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     254: BOYER ENTRANCE/DELTA BV & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 116 943 50 1536 36 21 65 183
v/c Ratio 0.64 0.40 0.48 0.72 0.75 0.16 0.53 0.63
Control Delay 68.4 5.5 77.1 5.5 126.1 26.3 70.8 20.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 68.4 5.5 77.1 5.5 126.1 26.3 70.8 20.4
Queue Length 50th (m) 28.1 41.9 13.4 20.4 9.2 0.7 16.2 3.8
Queue Length 95th (m) 44.3 58.1 m20.1 m25.5 #23.7 8.6 30.4 25.8
Internal Link Dist (m) 191.0 253.4 60.0 97.4
Turn Bay Length (m) 32.0 75.0 28.0 28.0
Base Capacity (vph) 190 2333 127 2128 132 325 333 500
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.61 0.40 0.39 0.72 0.27 0.06 0.20 0.37

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 107 848 19 46 1265 148 33 3 17 60 4 165
Future Volume (vph) 107 848 19 46 1265 148 33 3 17 60 4 165
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 5.0 6.9 5.0 6.9 6.6 6.6 6.6 6.6
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.98 1.00 0.87 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1706 3262 1573 3216 1507 1259 1722 1514
Flt Permitted 0.95 1.00 0.95 1.00 0.34 1.00 0.74 1.00
Satd. Flow (perm) 1706 3262 1573 3216 533 1259 1348 1514
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 116 922 21 50 1375 161 36 3 18 65 4 179
RTOR Reduction (vph) 0 1 0 0 5 0 0 16 0 0 152 0
Lane Group Flow (vph) 116 942 0 50 1531 0 36 5 0 65 31 0
Confl. Peds. (#/hr) 4 4 1 1
Heavy Vehicles (%) 7% 11% 35% 16% 12% 6% 21% 33% 33% 6% 0% 7%
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 1 6 5 2 8 4
Permitted Phases 8 4
Actuated Green, G (s) 13.7 91.9 7.7 85.9 11.9 11.9 11.9 11.9
Effective Green, g (s) 13.7 91.9 7.7 85.9 11.9 11.9 11.9 11.9
Actuated g/C Ratio 0.11 0.71 0.06 0.66 0.09 0.09 0.09 0.09
Clearance Time (s) 5.0 6.9 5.0 6.9 6.6 6.6 6.6 6.6
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 179 2305 93 2125 48 115 123 138
v/s Ratio Prot c0.07 0.29 0.03 c0.48 0.00 0.02
v/s Ratio Perm c0.07 0.05
v/c Ratio 0.65 0.41 0.54 0.72 0.75 0.04 0.53 0.23
Uniform Delay, d1 55.8 7.9 59.4 14.3 57.6 53.8 56.4 54.8
Progression Factor 0.96 0.58 1.16 0.25 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.4 0.5 4.0 1.5 48.1 0.1 4.1 0.8
Delay (s) 60.9 5.1 72.9 5.1 105.7 54.0 60.4 55.6
Level of Service E A E A F D E E
Approach Delay (s) 11.2 7.2 86.6 56.9
Approach LOS B A F E

Intersection Summary
HCM 2000 Control Delay 14.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 18.5
Intersection Capacity Utilization 84.3% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 832 13 472 818 772 94
Future Volume (vph) 832 13 472 818 772 94
Ideal Flow (vphpl) 1900 1900 2050 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 0.0 30.0 0.0 60.0
Storage Lanes 0 1 2 1
Taper Length (m) 25.0 25.0
Lane Util. Factor *1.00 0.95 1.00 0.95 0.97 1.00
Frt 0.998 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3452 0 1840 3017 3219 1471
Flt Permitted 0.950 0.950
Satd. Flow (perm) 3452 0 1840 3017 3219 1471
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 1 79
Link Speed (k/h) 60 60 50
Link Distance (m) 277.4 415.3 142.6
Travel Time (s) 16.6 24.9 10.3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 11% 17% 7% 21% 10% 11%
Adj. Flow (vph) 904 14 513 889 839 102
Shared Lane Traffic (%)
Lane Group Flow (vph) 918 0 513 889 839 102
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(m) 3.7 3.7 7.4
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.89 0.99 0.99 0.99
Turning Speed (k/h) 14 24 24 14
Number of Detectors 0 0 0 1 0
Detector Template 
Leading Detector (m) 0.0 0.0 0.0 15.0 0.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 1.8 1.8 1.8 15.0 1.8
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Turn Type NA Prot NA Prot Perm
Protected Phases 2 1 6 8
Permitted Phases 8
Detector Phase 2 1 6 8 8
Switch Phase
Minimum Initial (s) 20.0 5.0 20.0 8.0 8.0
Minimum Split (s) 50.0 10.0 50.0 39.0 39.0
Total Split (s) 51.0 39.0 90.0 40.0 40.0
Total Split (%) 39.2% 30.0% 69.2% 30.8% 30.8%
Maximum Green (s) 43.9 34.0 82.9 34.0 34.0
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Lane Group EBT EBR WBL WBT NBL NBR
Yellow Time (s) 4.2 3.0 4.2 4.6 4.6
All-Red Time (s) 2.9 2.0 2.9 1.4 1.4
Lost Time Adjust (s) 0.0 -3.0 0.0 0.0 0.0
Total Lost Time (s) 7.1 2.0 7.1 6.0 6.0
Lead/Lag Lag Lead
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max None C-Max None None
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 35.0 35.0 26.0 26.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 43.9 37.0 82.9 34.0 34.0
Actuated g/C Ratio 0.34 0.28 0.64 0.26 0.26
v/c Ratio 0.79 0.98 0.46 1.00 0.23
Control Delay 37.7 50.6 8.0 78.4 13.3
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 37.7 50.6 8.0 78.4 13.3
LOS D D A E B
Approach Delay 37.7 23.6 71.3
Approach LOS D C E

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 31 (24%), Referenced to phase 2:EBT and 6:WBT, Start of Green
Natural Cycle: 120
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.00
Intersection Signal Delay: 41.3 Intersection LOS: D
Intersection Capacity Utilization 83.9% ICU Level of Service E
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     256: 401 WB RAMP & HWY 2 (KINGSTON RD)



Queues AM Peak Hour
256: 401 WB RAMP & HWY 2 (KINGSTON RD) Pickering Ajax - 2041 Future BRT AM

Synchro 11 05-10-2021
IBI Group Page 39

Lane Group EBT WBL WBT NBL NBR
Lane Group Flow (vph) 918 513 889 839 102
v/c Ratio 0.79 0.98 0.46 1.00 0.23
Control Delay 37.7 50.6 8.0 78.4 13.3
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 37.7 50.6 8.0 78.4 13.3
Queue Length 50th (m) 116.2 127.1 64.3 111.1 4.5
Queue Length 95th (m) 139.0m#168.5 m63.7 #153.6 18.4
Internal Link Dist (m) 253.4 391.3 118.6
Turn Bay Length (m) 30.0 60.0
Base Capacity (vph) 1166 523 1923 841 443
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.79 0.98 0.46 1.00 0.23

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 832 13 472 818 772 94
Future Volume (vph) 832 13 472 818 772 94
Ideal Flow (vphpl) 1900 1900 2050 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 7.1 2.0 7.1 6.0 6.0
Lane Util. Factor *1.00 1.00 0.95 0.97 1.00
Frt 1.00 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3451 1840 3017 3219 1471
Flt Permitted 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3451 1840 3017 3219 1471
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 904 14 513 889 839 102
RTOR Reduction (vph) 1 0 0 0 0 58
Lane Group Flow (vph) 917 0 513 889 839 44
Heavy Vehicles (%) 11% 17% 7% 21% 10% 11%
Turn Type NA Prot NA Prot Perm
Protected Phases 2 1 6 8
Permitted Phases 8
Actuated Green, G (s) 43.9 34.0 82.9 34.0 34.0
Effective Green, g (s) 43.9 37.0 82.9 34.0 34.0
Actuated g/C Ratio 0.34 0.28 0.64 0.26 0.26
Clearance Time (s) 7.1 5.0 7.1 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1165 523 1923 841 384
v/s Ratio Prot c0.27 c0.28 0.29 c0.26
v/s Ratio Perm 0.03
v/c Ratio 0.79 0.98 0.46 1.00 0.11
Uniform Delay, d1 38.8 46.1 12.1 48.0 36.5
Progression Factor 0.83 0.57 0.62 1.00 1.00
Incremental Delay, d2 5.1 22.0 0.4 30.2 0.1
Delay (s) 37.4 48.1 7.9 78.2 36.7
Level of Service D D A E D
Approach Delay (s) 37.4 22.6 73.7
Approach LOS D C E

Intersection Summary
HCM 2000 Control Delay 41.5 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.1
Intersection Capacity Utilization 83.9% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 2 0 2 296 0 701 359 431 0 19 873 285
Future Volume (vph) 2 0 2 296 0 701 359 431 0 19 873 285
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 0.0 0.0 154.0 0.0 18.0 0.0 91.0 16.0
Storage Lanes 0 0 1 2 1 0 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.88 1.00 *1.00 0.95 1.00 *1.00 1.00
Ped Bike Factor 0.99 1.00 0.98
Frt 0.932 0.850 0.850
Flt Protected 0.976 0.950 0.950 0.950
Satd. Flow (prot) 0 1736 0 0 1674 2737 1706 3493 0 1825 3591 1498
Flt Permitted 0.893 0.755 0.185 0.495
Satd. Flow (perm) 0 1588 0 0 1328 2737 332 3493 0 951 3591 1464
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 60 762 85
Link Speed (k/h) 50 50 70 60
Link Distance (m) 143.8 302.0 224.5 306.1
Travel Time (s) 10.4 21.7 11.5 18.4
Confl. Peds. (#/hr) 1 1 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 0% 9% 0% 5% 7% 10% 0% 0% 7% 9%
Adj. Flow (vph) 2 0 2 322 0 762 390 468 0 21 949 310
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 4 0 0 322 762 390 468 0 21 949 310
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 2 1 2 1 1 1 0 1 0 0
Detector Template 
Leading Detector (m) 15.2 9.0 15.2 9.0 15.0 18.0 0.0 0.0 0.0 0.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 9.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 9.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 1.8 9.0 1.8 9.0 15.0 9.0 1.8 0.0 1.8 1.8
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 13.4 13.4
Detector 2 Size(m) 1.8 1.8
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type Perm NA Perm NA Perm pm+pt NA Perm NA Perm
Protected Phases 8 4 5 2 6
Permitted Phases 8 4 4 2 6 6
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Lane Group NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Detector Phase 8 8 4 4 4 5 2 6 6 6
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 5.0 20.0 20.0 20.0 20.0
Minimum Split (s) 30.0 30.0 30.0 30.0 30.0 8.0 34.0 34.0 34.0 34.0
Total Split (s) 46.0 46.0 46.0 46.0 46.0 33.0 84.0 51.0 51.0 51.0
Total Split (%) 35.4% 35.4% 35.4% 35.4% 35.4% 25.4% 64.6% 39.2% 39.2% 39.2%
Maximum Green (s) 39.3 39.3 39.3 39.3 39.3 30.0 76.8 43.8 43.8 43.8
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 3.0 4.4 4.4 4.4 4.4
All-Red Time (s) 2.7 2.7 2.7 2.7 2.7 0.0 2.8 2.8 2.8 2.8
Lost Time Adjust (s) 0.0 -2.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.7 4.7 6.7 3.0 7.2 7.2 7.2 7.2
Lead/Lag Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None C-Max C-Max C-Max C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 15.0 15.0 15.0 15.0 15.0 18.0 18.0 18.0 18.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 35.6 37.6 35.6 84.7 80.5 53.3 53.3 53.3
Actuated g/C Ratio 0.27 0.29 0.27 0.65 0.62 0.41 0.41 0.41
v/c Ratio 0.01 0.84 0.58 0.83 0.22 0.05 0.64 0.48
Control Delay 0.0 62.5 4.3 33.7 11.8 24.3 31.4 21.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 0.0 62.5 4.3 33.7 11.8 24.3 31.4 21.3
LOS A E A C B C C C
Approach Delay 21.6 21.7 28.9
Approach LOS C C C

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 35 (27%), Referenced to phase 2:NETL and 6:SWTL, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.84
Intersection Signal Delay: 24.5 Intersection LOS: C
Intersection Capacity Utilization 80.3% ICU Level of Service D
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     257: HWY 2 (KINGSTON RD) & RR 27 (ALTONA RD)
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Lane Group NBT SBT SBR NEL NET SWL SWT SWR
Lane Group Flow (vph) 4 322 762 390 468 21 949 310
v/c Ratio 0.01 0.84 0.58 0.83 0.22 0.05 0.64 0.48
Control Delay 0.0 62.5 4.3 33.7 11.8 24.3 31.4 21.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 0.0 62.5 4.3 33.7 11.8 24.3 31.4 21.3
Queue Length 50th (m) 0.0 74.4 0.0 54.3 26.8 3.9 103.1 44.4
Queue Length 95th (m) 0.0 #116.1 14.8 91.6 35.4 m7.4 133.1 m79.3
Internal Link Dist (m) 119.8 278.0 200.5 282.1
Turn Bay Length (m) 18.0 91.0 16.0
Base Capacity (vph) 521 421 1359 533 2161 390 1472 650
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.01 0.76 0.56 0.73 0.22 0.05 0.64 0.48

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 2 0 2 296 0 701 359 431 0 19 873 285
Future Volume (vph) 2 0 2 296 0 701 359 431 0 19 873 285
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.7 4.7 6.7 3.0 7.2 7.2 7.2 7.2
Lane Util. Factor 1.00 1.00 0.88 1.00 *1.00 1.00 *1.00 1.00
Frpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.93 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.98 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1736 1671 2737 1706 3493 1825 3591 1464
Flt Permitted 0.89 0.76 1.00 0.19 1.00 0.49 1.00 1.00
Satd. Flow (perm) 1588 1329 2737 333 3493 950 3591 1464
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 2 0 2 322 0 762 390 468 0 21 949 310
RTOR Reduction (vph) 0 3 0 0 0 553 0 0 0 0 0 50
Lane Group Flow (vph) 0 1 0 0 322 209 390 468 0 21 949 260
Confl. Peds. (#/hr) 1 1 1 1
Heavy Vehicles (%) 0% 0% 0% 9% 0% 5% 7% 10% 0% 0% 7% 9%
Turn Type Perm NA Perm NA Perm pm+pt NA Perm NA Perm
Protected Phases 8 4 5 2 6
Permitted Phases 8 4 4 2 6 6
Actuated Green, G (s) 35.6 35.6 35.6 80.5 80.5 53.3 53.3 53.3
Effective Green, g (s) 35.6 37.6 35.6 80.5 80.5 53.3 53.3 53.3
Actuated g/C Ratio 0.27 0.29 0.27 0.62 0.62 0.41 0.41 0.41
Clearance Time (s) 6.7 6.7 6.7 3.0 7.2 7.2 7.2 7.2
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 434 384 749 461 2162 389 1472 600
v/s Ratio Prot c0.16 0.13 0.26
v/s Ratio Perm 0.00 c0.24 0.08 c0.37 0.02 0.18
v/c Ratio 0.00 0.84 0.28 0.85 0.22 0.05 0.64 0.43
Uniform Delay, d1 34.3 43.4 37.1 22.4 10.9 23.1 30.8 27.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.84 0.89 0.84
Incremental Delay, d2 0.0 14.7 0.2 13.4 0.2 0.2 1.9 2.0
Delay (s) 34.3 58.1 37.3 35.8 11.1 19.6 29.1 25.0
Level of Service C E D D B B C C
Approach Delay (s) 34.3 43.5 22.3 28.0
Approach LOS C D C C

Intersection Summary
HCM 2000 Control Delay 31.7 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 16.9
Intersection Capacity Utilization 80.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBU WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 193 844 0 957 150 232 365
Future Volume (vph) 193 844 0 957 150 232 365
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 70.0 20.0 20.0 0.0 20.0
Storage Lanes 1 1 0 1 1
Taper Length (m) 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 0.95 0.95 1.00 1.00
Ped Bike Factor 1.00 1.00 0.98
Frt 0.980 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1615 3318 1883 3184 0 1755 1526
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1614 3318 1883 3184 0 1755 1496
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 16 206
Link Speed (k/h) 60 60 40
Link Distance (m) 415.3 508.9 1079.1
Travel Time (s) 24.9 30.5 97.1
Confl. Peds. (#/hr) 1 1 6
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 13% 10% 2% 12% 12% 4% 7%
Adj. Flow (vph) 210 917 0 1040 163 252 397
Shared Lane Traffic (%)
Lane Group Flow (vph) 210 917 0 1203 0 252 397
Enter Blocked Intersection No No No No No No No
Lane Alignment Left Left R NA Left Right Left Right
Median Width(m) 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 14 24 14
Number of Detectors 1 0 1 0 1 1
Detector Template 
Leading Detector (m) 5.0 0.0 5.0 0.0 9.0 15.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 5.0 1.8 5.0 1.8 9.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA Prot NA Prot Perm
Protected Phases 1 6 5 2 4
Permitted Phases 4
Detector Phase 1 6 5 2 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 4.0 20.0 8.0 8.0
Minimum Split (s) 34.0 34.0 10.0 34.0 36.0 36.0
Total Split (s) 34.0 84.0 10.0 60.0 36.0 36.0
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Lane Group EBL EBT WBU WBT WBR SBL SBR
Total Split (%) 26.2% 64.6% 7.7% 46.2% 27.7% 27.7%
Maximum Green (s) 29.0 77.7 5.0 53.7 30.0 30.0
Yellow Time (s) 3.0 4.3 3.0 4.3 3.3 3.3
All-Red Time (s) 2.0 2.0 2.0 2.0 2.7 2.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 6.3 5.0 6.3 6.0 6.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode Max C-Max None C-Max None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 19.0 19.0 19.0 23.0 23.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 34.5 93.2 53.7 24.5 24.5
Actuated g/C Ratio 0.27 0.72 0.41 0.19 0.19
v/c Ratio 0.49 0.39 0.91 0.76 0.88
Control Delay 44.8 1.4 47.1 64.4 45.6
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 44.8 1.4 47.1 64.4 45.6
LOS D A D E D
Approach Delay 9.5 47.1 52.9
Approach LOS A D D

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 81 (62%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 115
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.91
Intersection Signal Delay: 34.1 Intersection LOS: C
Intersection Capacity Utilization 77.4% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     258: HWY 2 (KINGSTON RD) & FAIRPORT RD
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Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 210 917 1203 252 397
v/c Ratio 0.49 0.39 0.91 0.76 0.88
Control Delay 44.8 1.4 47.1 64.4 45.6
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 44.8 1.4 47.1 64.4 45.6
Queue Length 50th (m) 28.5 6.3 165.4 60.9 50.3
Queue Length 95th (m) m44.5 7.1 #195.3 86.8 #91.9
Internal Link Dist (m) 391.3 484.9 1055.1
Turn Bay Length (m) 70.0 20.0
Base Capacity (vph) 428 2377 1324 405 503
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.49 0.39 0.91 0.62 0.79

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT WBU WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 193 844 0 957 150 232 365
Future Volume (vph) 193 844 0 957 150 232 365
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 5.0 6.3 6.3 6.0 6.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.98 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1615 3318 3183 1755 1496
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1615 3318 3183 1755 1496
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 210 917 0 1040 163 252 397
RTOR Reduction (vph) 0 0 0 9 0 0 167
Lane Group Flow (vph) 210 917 0 1194 0 252 230
Confl. Peds. (#/hr) 1 1 6
Heavy Vehicles (%) 13% 10% 2% 12% 12% 4% 7%
Turn Type Prot NA Prot NA Prot Perm
Protected Phases 1 6 5 2 4
Permitted Phases 4
Actuated Green, G (s) 34.5 93.2 53.7 24.5 24.5
Effective Green, g (s) 34.5 93.2 53.7 24.5 24.5
Actuated g/C Ratio 0.27 0.72 0.41 0.19 0.19
Clearance Time (s) 5.0 6.3 6.3 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 428 2378 1314 330 281
v/s Ratio Prot c0.13 0.28 c0.37 0.14
v/s Ratio Perm c0.15
v/c Ratio 0.49 0.39 0.91 0.76 0.82
Uniform Delay, d1 40.3 7.2 35.8 50.0 50.6
Progression Factor 0.98 0.13 1.05 1.00 1.00
Incremental Delay, d2 3.0 0.4 9.8 10.0 16.6
Delay (s) 42.4 1.3 47.3 60.1 67.3
Level of Service D A D E E
Approach Delay (s) 9.0 47.3 64.5
Approach LOS A D E

Intersection Summary
HCM 2000 Control Delay 36.5 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 17.3
Intersection Capacity Utilization 77.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings AM Peak Hour
264: VALLEY FARM RD & HWY 2 (KINGSTON RD) Pickering Ajax - 2041 Future BRT AM

Synchro 11 05-10-2021
IBI Group Page 49

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 69 702 46 137 929 76 49 62 61 86 157 70
Future Volume (vph) 69 702 46 137 929 76 49 62 61 86 157 70
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.7 3.5 3.7 3.5 3.7 3.7 3.7 3.7 3.5
Storage Length (m) 92.0 15.0 60.0 15.0 15.0 0.0 15.0 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.98 1.00 0.99 0.99 0.99 0.98 0.98 0.99
Frt 0.991 0.989 0.926 0.954
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1700 3402 0 1789 3355 0 1580 1734 0 1755 1809 0
Flt Permitted 0.950 0.950 0.308 0.602
Satd. Flow (perm) 1670 3402 0 1778 3355 0 510 1734 0 1094 1809 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 6 9 38 17
Link Speed (k/h) 60 60 50 50
Link Distance (m) 549.2 624.6 446.5 347.3
Travel Time (s) 33.0 37.5 32.1 25.0
Confl. Peds. (#/hr) 21 5 5 21 7 17 17 7
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 5% 4% 0% 2% 4% 10% 13% 0% 2% 4% 1% 0%
Adj. Flow (vph) 75 763 50 149 1010 83 53 67 66 93 171 76
Shared Lane Traffic (%)
Lane Group Flow (vph) 75 813 0 149 1093 0 53 133 0 93 247 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 0.99 1.01 0.99 1.01 0.99 0.99 0.99 0.99 1.01
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 1 0 1 1 1 1
Detector Template 
Leading Detector (m) 5.0 0.0 5.0 0.0 15.0 15.0 15.0 15.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 5.0 1.8 5.0 1.8 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 1 6 5 2 8 4
Permitted Phases 8 4
Detector Phase 1 6 5 2 8 8 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 5.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 9.7 28.0 9.7 28.0 39.3 39.3 39.3 39.3
Total Split (s) 19.0 61.0 26.0 68.0 43.0 43.0 43.0 43.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 14.6% 46.9% 20.0% 52.3% 33.1% 33.1% 33.1% 33.1%
Maximum Green (s) 14.3 55.1 21.3 62.1 36.7 36.7 36.7 36.7
Yellow Time (s) 3.0 4.2 3.0 4.2 3.3 3.3 3.3 3.3
All-Red Time (s) 1.7 1.7 1.7 1.7 3.0 3.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.7 5.9 4.7 5.9 6.3 6.3 6.3 6.3
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max None None None None
Walk Time (s) 12.0 12.0 19.0 19.0 19.0 19.0
Flash Dont Walk (s) 5.0 5.0 14.0 14.0 14.0 14.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 11.1 75.0 16.1 82.2 22.1 22.1 22.1 22.1
Actuated g/C Ratio 0.09 0.58 0.12 0.63 0.17 0.17 0.17 0.17
v/c Ratio 0.52 0.41 0.67 0.51 0.62 0.41 0.50 0.77
Control Delay 71.3 18.5 55.4 16.4 78.1 36.4 57.1 63.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 71.3 18.5 55.4 16.4 78.1 36.4 57.1 63.3
LOS E B E B E D E E
Approach Delay 22.9 21.0 48.3 61.6
Approach LOS C C D E

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 22 (17%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.77
Intersection Signal Delay: 28.8 Intersection LOS: C
Intersection Capacity Utilization 74.8% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     264: VALLEY FARM RD & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 75 813 149 1093 53 133 93 247
v/c Ratio 0.52 0.41 0.67 0.51 0.62 0.41 0.50 0.77
Control Delay 71.3 18.5 55.4 16.4 78.1 36.4 57.1 63.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 71.3 18.5 55.4 16.4 78.1 36.4 57.1 63.3
Queue Length 50th (m) 19.3 84.6 27.6 105.7 12.7 21.6 21.9 57.1
Queue Length 95th (m) m23.8 123.8 46.6 129.5 26.0 38.5 36.8 80.4
Internal Link Dist (m) 525.2 600.6 422.5 323.3
Turn Bay Length (m) 92.0 60.0 15.0 15.0
Base Capacity (vph) 190 1964 294 2125 143 516 308 522
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.39 0.41 0.51 0.51 0.37 0.26 0.30 0.47

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 69 702 46 137 929 76 49 62 61 86 157 70
Future Volume (vph) 69 702 46 137 929 76 49 62 61 86 157 70
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.5 3.5 3.7 3.5 3.7 3.5 3.7 3.7 3.7 3.7 3.5
Total Lost time (s) 4.7 5.9 4.7 5.9 6.3 6.3 6.3 6.3
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 0.98 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00
Frt 1.00 0.99 1.00 0.99 1.00 0.93 1.00 0.95
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1700 3401 1789 3353 1572 1733 1727 1809
Flt Permitted 0.95 1.00 0.95 1.00 0.31 1.00 0.60 1.00
Satd. Flow (perm) 1700 3401 1789 3353 510 1733 1094 1809
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 75 763 50 149 1010 83 53 67 66 93 171 76
RTOR Reduction (vph) 0 3 0 0 3 0 0 32 0 0 14 0
Lane Group Flow (vph) 75 810 0 149 1090 0 53 101 0 93 233 0
Confl. Peds. (#/hr) 21 5 5 21 7 17 17 7
Heavy Vehicles (%) 5% 4% 0% 2% 4% 10% 13% 0% 2% 4% 1% 0%
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 1 6 5 2 8 4
Permitted Phases 8 4
Actuated Green, G (s) 9.7 74.9 16.1 81.3 22.1 22.1 22.1 22.1
Effective Green, g (s) 9.7 74.9 16.1 81.3 22.1 22.1 22.1 22.1
Actuated g/C Ratio 0.07 0.58 0.12 0.63 0.17 0.17 0.17 0.17
Clearance Time (s) 4.7 5.9 4.7 5.9 6.3 6.3 6.3 6.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 126 1959 221 2096 86 294 185 307
v/s Ratio Prot 0.04 0.24 c0.08 c0.32 0.06 c0.13
v/s Ratio Perm 0.10 0.09
v/c Ratio 0.60 0.41 0.67 0.52 0.62 0.35 0.50 0.76
Uniform Delay, d1 58.2 15.3 54.4 13.5 50.0 47.6 49.0 51.4
Progression Factor 1.09 1.07 0.77 1.03 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.9 0.5 7.2 0.8 12.4 0.7 2.1 10.3
Delay (s) 69.3 16.9 49.1 14.8 62.4 48.3 51.1 61.7
Level of Service E B D B E D D E
Approach Delay (s) 21.3 18.9 52.3 58.8
Approach LOS C B D E

Intersection Summary
HCM 2000 Control Delay 27.1 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 16.9
Intersection Capacity Utilization 74.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 17 971 16 269 869 28 43 2 59 36 13 53
Future Volume (vph) 17 971 16 269 869 28 43 2 59 36 13 53
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 50.0 10.0 45.0 0.0 30.0 0.0 15.0 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 0.99 0.98
Frt 0.998 0.995 0.855 0.879
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1825 3470 0 1789 3491 0 1706 1611 0 1825 1663 0
Flt Permitted 0.950 0.950 0.710 0.714
Satd. Flow (perm) 1825 3470 0 1781 3491 0 1267 1611 0 1372 1663 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 1 4 64 58
Link Speed (k/h) 60 60 40 40
Link Distance (m) 309.8 709.3 138.9 195.0
Travel Time (s) 18.6 42.6 12.5 17.6
Confl. Peds. (#/hr) 7 7 6 6
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 5% 0% 2% 4% 5% 7% 0% 2% 0% 0% 0%
Adj. Flow (vph) 18 1055 17 292 945 30 47 2 64 39 14 58
Shared Lane Traffic (%)
Lane Group Flow (vph) 18 1072 0 292 975 0 47 66 0 39 72 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 1 0 1 1 1 1
Detector Template 
Leading Detector (m) 5.0 0.0 5.0 0.0 15.0 15.0 15.0 15.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 5.0 1.8 5.0 1.8 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 1 6 5 2 8 4
Permitted Phases 8 4
Detector Phase 1 6 5 2 8 8 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 5.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 10.0 29.0 10.0 29.0 39.4 39.4 39.4 39.4
Total Split (s) 10.0 55.5 35.0 80.5 39.5 39.5 39.5 39.5
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 7.7% 42.7% 26.9% 61.9% 30.4% 30.4% 30.4% 30.4%
Maximum Green (s) 5.0 49.1 30.0 74.1 33.1 33.1 33.1 33.1
Yellow Time (s) 3.0 4.2 3.0 4.2 3.7 3.7 3.7 3.7
All-Red Time (s) 2.0 2.2 2.0 2.2 2.7 2.7 2.7 2.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 6.4 5.0 6.4 6.4 6.4 6.4 6.4
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max None None None None
Walk Time (s) 16.0 16.0 19.0 19.0 19.0 19.0
Flash Dont Walk (s) 5.0 5.0 14.0 14.0 14.0 14.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 6.9 78.2 26.2 105.4 10.7 10.7 10.7 10.7
Actuated g/C Ratio 0.05 0.60 0.20 0.81 0.08 0.08 0.08 0.08
v/c Ratio 0.19 0.51 0.81 0.34 0.45 0.35 0.35 0.38
Control Delay 62.5 7.6 65.6 2.3 69.9 18.3 63.8 24.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 62.5 7.6 65.6 2.3 69.9 18.3 63.8 24.0
LOS E A E A E B E C
Approach Delay 8.5 16.9 39.8 38.0
Approach LOS A B D D

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 14 (11%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.81
Intersection Signal Delay: 15.3 Intersection LOS: B
Intersection Capacity Utilization 69.2% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     265: WALNUT LANE & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 18 1072 292 975 47 66 39 72
v/c Ratio 0.19 0.51 0.81 0.34 0.45 0.35 0.35 0.38
Control Delay 62.5 7.6 65.6 2.3 69.9 18.3 63.8 24.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 62.5 7.6 65.6 2.3 69.9 18.3 63.8 24.0
Queue Length 50th (m) 4.4 27.1 55.4 7.0 11.8 0.5 9.7 3.4
Queue Length 95th (m) m8.6 31.6 m60.4 41.6 23.7 13.9 20.6 17.6
Internal Link Dist (m) 285.8 685.3 114.9 171.0
Turn Bay Length (m) 50.0 45.0 30.0 15.0
Base Capacity (vph) 96 2086 423 2831 322 457 349 466
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.19 0.51 0.69 0.34 0.15 0.14 0.11 0.15

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 17 971 16 269 869 28 43 2 59 36 13 53
Future Volume (vph) 17 971 16 269 869 28 43 2 59 36 13 53
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 5.0 6.4 5.0 6.4 6.4 6.4 6.4 6.4
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 1.00 0.85 1.00 0.88
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1825 3468 1789 3492 1695 1610 1825 1663
Flt Permitted 0.95 1.00 0.95 1.00 0.71 1.00 0.71 1.00
Satd. Flow (perm) 1825 3468 1789 3492 1267 1610 1372 1663
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 18 1055 17 292 945 30 47 2 64 39 14 58
RTOR Reduction (vph) 0 0 0 0 1 0 0 60 0 0 54 0
Lane Group Flow (vph) 18 1072 0 292 974 0 47 6 0 39 18 0
Confl. Peds. (#/hr) 7 7 6 6
Heavy Vehicles (%) 0% 5% 0% 2% 4% 5% 7% 0% 2% 0% 0% 0%
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 1 6 5 2 8 4
Permitted Phases 8 4
Actuated Green, G (s) 3.2 76.9 26.2 99.9 9.1 9.1 9.1 9.1
Effective Green, g (s) 3.2 76.9 26.2 99.9 9.1 9.1 9.1 9.1
Actuated g/C Ratio 0.02 0.59 0.20 0.77 0.07 0.07 0.07 0.07
Clearance Time (s) 5.0 6.4 5.0 6.4 6.4 6.4 6.4 6.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 44 2051 360 2683 88 112 96 116
v/s Ratio Prot 0.01 c0.31 c0.16 0.28 0.00 0.01
v/s Ratio Perm c0.04 0.03
v/c Ratio 0.41 0.52 0.81 0.36 0.53 0.06 0.41 0.16
Uniform Delay, d1 62.5 15.7 49.5 4.8 58.4 56.4 57.9 56.8
Progression Factor 1.00 0.39 1.05 0.41 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.3 0.8 10.5 0.3 6.1 0.2 2.8 0.6
Delay (s) 68.0 7.0 62.4 2.3 64.5 56.7 60.7 57.5
Level of Service E A E A E E E E
Approach Delay (s) 8.0 16.1 59.9 58.6
Approach LOS A B E E

Intersection Summary
HCM 2000 Control Delay 16.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 17.8
Intersection Capacity Utilization 69.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 78 672 7 10 898 50 3 0 7 80 0 191
Future Volume (vph) 78 672 7 10 898 50 3 0 7 80 0 191
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 65.0 25.0 65.0 25.0 18.0 0.0 24.0 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 1.00 0.99 1.00 1.00 0.99 1.00 0.99
Frt 0.998 0.992 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1789 3503 0 1825 3477 0 1825 1609 0 1772 1580 0
Flt Permitted 0.950 0.950 0.296 0.752
Satd. Flow (perm) 1771 3503 0 1813 3477 0 568 1609 0 1399 1580 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 1 6 246 197
Link Speed (k/h) 60 60 40 40
Link Distance (m) 605.7 619.8 147.1 668.8
Travel Time (s) 36.3 37.2 13.2 60.2
Confl. Peds. (#/hr) 11 5 5 11 1 2 2 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 2% 4% 0% 0% 4% 0% 0% 0% 0% 3% 0% 2%
Adj. Flow (vph) 85 730 8 11 976 54 3 0 8 87 0 208
Shared Lane Traffic (%)
Lane Group Flow (vph) 85 738 0 11 1030 0 3 8 0 87 208 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 1 0 1 1 1 1
Detector Template 
Leading Detector (m) 5.0 0.0 5.0 0.0 9.0 15.0 9.0 15.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 5.0 1.5 5.0 1.8 9.0 15.0 9.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 1 6 5 2 8 4
Permitted Phases 8 4
Detector Phase 1 6 5 2 8 8 4 4
Switch Phase
Minimum Initial (s) 4.0 20.0 4.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 10.0 28.0 10.0 28.0 34.6 34.6 34.6 34.6
Total Split (s) 21.0 80.0 10.0 69.0 40.0 40.0 40.0 40.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 16.2% 61.5% 7.7% 53.1% 30.8% 30.8% 30.8% 30.8%
Maximum Green (s) 15.0 73.4 4.0 62.4 33.4 33.4 33.4 33.4
Yellow Time (s) 4.0 4.3 4.0 4.3 3.5 3.5 3.5 3.5
All-Red Time (s) 2.0 2.3 2.0 2.3 3.1 3.1 3.1 3.1
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.6 6.0 6.6 6.6 6.6 6.6 6.6
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 10.0 10.0 21.0 21.0 21.0 21.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 11.5 100.6 6.4 85.8 13.5 13.5 13.5 13.5
Actuated g/C Ratio 0.09 0.77 0.05 0.66 0.10 0.10 0.10 0.10
v/c Ratio 0.54 0.27 0.12 0.45 0.05 0.02 0.60 0.61
Control Delay 61.4 5.6 64.3 2.9 51.3 0.1 71.7 16.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 61.4 5.6 64.3 2.9 51.3 0.1 71.7 16.4
LOS E A E A D A E B
Approach Delay 11.4 3.5 14.1 32.7
Approach LOS B A B C

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 66 (51%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.61
Intersection Signal Delay: 10.5 Intersection LOS: B
Intersection Capacity Utilization 59.1% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     276: ROSEBANK RD & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 85 738 11 1030 3 8 87 208
v/c Ratio 0.54 0.27 0.12 0.45 0.05 0.02 0.60 0.61
Control Delay 61.4 5.6 64.3 2.9 51.3 0.1 71.7 16.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 61.4 5.6 64.3 2.9 51.3 0.1 71.7 16.4
Queue Length 50th (m) 18.6 42.9 3.1 8.7 0.7 0.0 21.7 2.6
Queue Length 95th (m) 29.7 66.8 m6.0 16.3 3.7 0.0 37.4 25.1
Internal Link Dist (m) 581.7 595.8 123.1 644.8
Turn Bay Length (m) 65.0 65.0 18.0 24.0
Base Capacity (vph) 208 2709 89 2296 145 596 359 552
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.41 0.27 0.12 0.45 0.02 0.01 0.24 0.38

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 78 672 7 10 898 50 3 0 7 80 0 191
Future Volume (vph) 78 672 7 10 898 50 3 0 7 80 0 191
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.0 6.6 6.0 6.6 6.6 6.6 6.6 6.6
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.99 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1789 3504 1825 3478 1823 1609 1767 1580
Flt Permitted 0.95 1.00 0.95 1.00 0.30 1.00 0.75 1.00
Satd. Flow (perm) 1789 3504 1825 3478 569 1609 1400 1580
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 85 730 8 11 976 54 3 0 8 87 0 208
RTOR Reduction (vph) 0 0 0 0 2 0 0 7 0 0 177 0
Lane Group Flow (vph) 85 738 0 11 1028 0 3 1 0 87 31 0
Confl. Peds. (#/hr) 11 5 5 11 1 2 2 1
Heavy Vehicles (%) 2% 4% 0% 0% 4% 0% 0% 0% 0% 3% 0% 2%
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 1 6 5 2 8 4
Permitted Phases 8 4
Actuated Green, G (s) 11.5 95.8 1.5 85.8 13.5 13.5 13.5 13.5
Effective Green, g (s) 11.5 95.8 1.5 85.8 13.5 13.5 13.5 13.5
Actuated g/C Ratio 0.09 0.74 0.01 0.66 0.10 0.10 0.10 0.10
Clearance Time (s) 6.0 6.6 6.0 6.6 6.6 6.6 6.6 6.6
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 158 2582 21 2295 59 167 145 164
v/s Ratio Prot c0.05 0.21 0.01 c0.30 0.00 0.02
v/s Ratio Perm 0.01 c0.06
v/c Ratio 0.54 0.29 0.52 0.45 0.05 0.00 0.60 0.19
Uniform Delay, d1 56.7 5.7 63.9 10.7 52.5 52.2 55.7 53.3
Progression Factor 0.89 1.04 1.05 0.20 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.2 0.3 19.2 0.6 0.4 0.0 6.5 0.6
Delay (s) 53.8 6.2 86.3 2.7 52.8 52.2 62.2 53.8
Level of Service D A F A D D E D
Approach Delay (s) 11.1 3.6 52.4 56.3
Approach LOS B A D E

Intersection Summary
HCM 2000 Control Delay 13.8 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 19.2
Intersection Capacity Utilization 59.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 50 626 4 45 951 93 4 1 28 188 7 59
Future Volume (vph) 50 626 4 45 951 93 4 1 28 188 7 59
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 65.0 25.0 47.0 0.0 20.0 0.0 15.0 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 1.00 0.99 1.00 0.99 0.98 1.00 0.98
Frt 0.999 0.987 0.855 0.867
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1825 3468 0 1825 3489 0 1217 1500 0 1807 1610 0
Flt Permitted 0.950 0.950 0.710 0.737
Satd. Flow (perm) 1814 3468 0 1811 3489 0 904 1500 0 1395 1610 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 1 11 30 64
Link Speed (k/h) 60 60 40 40
Link Distance (m) 619.8 312.2 97.1 82.7
Travel Time (s) 37.2 18.7 8.7 7.4
Confl. Peds. (#/hr) 9 6 6 9 5 4 4 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 5% 25% 0% 3% 1% 50% 0% 8% 1% 0% 2%
Adj. Flow (vph) 54 680 4 49 1034 101 4 1 30 204 8 64
Shared Lane Traffic (%)
Lane Group Flow (vph) 54 684 0 49 1135 0 4 31 0 204 72 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 1 0 1 1 1 1
Detector Template 
Leading Detector (m) 5.0 0.0 5.0 0.0 9.0 15.0 9.0 15.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 5.0 5.0 5.0 1.8 9.0 15.0 9.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 1 6 5 2 8 4
Permitted Phases 8 4
Detector Phase 1 6 5 2 8 8 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 5.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 10.1 28.0 10.1 28.0 38.0 38.0 38.0 38.0
Total Split (s) 16.0 70.0 16.0 70.0 44.0 44.0 44.0 44.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 12.3% 53.8% 12.3% 53.8% 33.8% 33.8% 33.8% 33.8%
Maximum Green (s) 10.9 63.7 10.9 63.7 37.3 37.3 37.3 37.3
Yellow Time (s) 3.0 4.2 3.0 4.2 3.3 3.3 3.3 3.3
All-Red Time (s) 2.1 2.1 2.1 2.1 3.4 3.4 3.4 3.4
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.1 6.3 5.1 6.3 6.7 6.7 6.7 6.7
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 13.0 13.0 24.0 24.0 24.0 24.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 9.2 80.8 8.9 80.5 24.3 24.3 24.3 24.3
Actuated g/C Ratio 0.07 0.62 0.07 0.62 0.19 0.19 0.19 0.19
v/c Ratio 0.42 0.32 0.40 0.52 0.02 0.10 0.78 0.20
Control Delay 71.3 6.0 89.2 8.6 39.0 13.9 69.8 12.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 71.3 6.0 89.2 8.6 39.0 13.9 69.8 12.6
LOS E A F A D B E B
Approach Delay 10.8 12.0 16.7 54.9
Approach LOS B B B D

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 44 (34%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.78
Intersection Signal Delay: 17.0 Intersection LOS: B
Intersection Capacity Utilization 67.0% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     277: STEEPLE HILL & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 54 684 49 1135 4 31 204 72
v/c Ratio 0.42 0.32 0.40 0.52 0.02 0.10 0.78 0.20
Control Delay 71.3 6.0 89.2 8.6 39.0 13.9 69.8 12.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 71.3 6.0 89.2 8.6 39.0 13.9 69.8 12.6
Queue Length 50th (m) 14.2 19.5 13.4 40.2 0.9 0.2 50.3 1.7
Queue Length 95th (m) 28.7 26.8 m16.4 m140.3 3.7 8.1 71.8 13.4
Internal Link Dist (m) 595.8 288.2 73.1 58.7
Turn Bay Length (m) 65.0 47.0 20.0 15.0
Base Capacity (vph) 158 2156 156 2165 259 451 400 507
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.34 0.32 0.31 0.52 0.02 0.07 0.51 0.14

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 50 626 4 45 951 93 4 1 28 188 7 59
Future Volume (vph) 50 626 4 45 951 93 4 1 28 188 7 59
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 5.1 6.3 5.1 6.3 6.7 6.7 6.7 6.7
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.98 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.99 1.00 0.85 1.00 0.87
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1825 3469 1825 3487 1210 1499 1798 1609
Flt Permitted 0.95 1.00 0.95 1.00 0.71 1.00 0.74 1.00
Satd. Flow (perm) 1825 3469 1825 3487 904 1499 1395 1609
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 54 680 4 49 1034 101 4 1 30 204 8 64
RTOR Reduction (vph) 0 0 0 0 4 0 0 24 0 0 52 0
Lane Group Flow (vph) 54 684 0 49 1131 0 4 7 0 204 20 0
Confl. Peds. (#/hr) 9 6 6 9 5 4 4 5
Heavy Vehicles (%) 0% 5% 25% 0% 3% 1% 50% 0% 8% 1% 0% 2%
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 1 6 5 2 8 4
Permitted Phases 8 4
Actuated Green, G (s) 8.1 79.9 7.7 79.5 24.3 24.3 24.3 24.3
Effective Green, g (s) 8.1 79.9 7.7 79.5 24.3 24.3 24.3 24.3
Actuated g/C Ratio 0.06 0.61 0.06 0.61 0.19 0.19 0.19 0.19
Clearance Time (s) 5.1 6.3 5.1 6.3 6.7 6.7 6.7 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 113 2132 108 2132 168 280 260 300
v/s Ratio Prot c0.03 0.20 0.03 c0.32 0.00 0.01
v/s Ratio Perm 0.00 c0.15
v/c Ratio 0.48 0.32 0.45 0.53 0.02 0.02 0.78 0.07
Uniform Delay, d1 58.9 12.0 59.1 14.5 43.2 43.2 50.4 43.5
Progression Factor 1.08 0.42 1.44 0.50 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.1 0.4 2.2 0.7 0.1 0.0 14.3 0.1
Delay (s) 66.9 5.4 87.3 7.9 43.2 43.2 64.7 43.6
Level of Service E A F A D D E D
Approach Delay (s) 9.9 11.2 43.2 59.2
Approach LOS A B D E

Intersection Summary
HCM 2000 Control Delay 17.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 18.1
Intersection Capacity Utilization 67.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Traffic Volume (vph) 31 943 50 133 1087 8 0 0 0 111 5 118
Future Volume (vph) 31 943 50 133 1087 8 0 0 0 111 5 118
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.7 3.7 3.7 3.7 3.5 3.5 3.5 3.5 3.7 3.5 3.7
Storage Length (m) 35.0 12.0 30.0 12.0 0.0 0.0 15.0 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 1.00 0.99
Frt 0.992 0.999 0.856
Flt Protected 0.950 0.950 0.950
Satd. Flow (prot) 1716 3400 0 1807 3575 0 1879 1879 0 1722 1585 0
Flt Permitted 0.950 0.950 0.757
Satd. Flow (perm) 1716 3400 0 1801 3575 0 1879 1879 0 1368 1585 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 5 1 128
Link Speed (k/h) 60 60 40 40
Link Distance (m) 371.9 467.6 180.1 268.4
Travel Time (s) 22.3 28.1 16.2 24.2
Confl. Peds. (#/hr) 4 4 3 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 4% 6% 12% 1% 2% 0% 0% 0% 0% 6% 0% 0%
Adj. Flow (vph) 34 1025 54 145 1182 9 0 0 0 121 5 128
Shared Lane Traffic (%)
Lane Group Flow (vph) 34 1079 0 145 1191 0 0 0 0 121 133 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 0.99 0.99 0.99 0.99 1.01 1.01 1.01 1.01 0.99 1.01 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 1 0 1 2 1 2
Detector Template Left Left Thru Thru
Leading Detector (m) 5.0 0.0 5.0 0.0 5.0 15.0 9.0 15.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 5.0 1.8 5.0 1.8 5.0 15.0 9.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 9.4 9.4
Detector 2 Size(m) 0.6 0.6
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type Prot NA Prot NA Perm Perm NA
Protected Phases 1 6 5 2 4 8
Permitted Phases 4 8
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Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Detector Phase 1 6 5 2 4 4 8 8
Switch Phase
Minimum Initial (s) 4.0 20.0 4.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 10.0 29.0 10.0 29.0 44.0 44.0 44.0 44.0
Total Split (s) 13.0 62.0 24.0 73.0 44.0 44.0 44.0 44.0
Total Split (%) 10.0% 47.7% 18.5% 56.2% 33.8% 33.8% 33.8% 33.8%
Maximum Green (s) 7.0 55.7 18.0 66.7 37.0 37.0 37.0 37.0
Yellow Time (s) 4.0 4.2 4.0 4.2 3.3 3.3 3.3 3.3
All-Red Time (s) 2.0 2.1 2.0 2.1 3.7 3.7 3.7 3.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.3 6.0 6.3 7.0 7.0 7.0 7.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max None None None None
Walk Time (s) 13.0 13.0 21.0 21.0 21.0 21.0
Flash Dont Walk (s) 5.0 5.0 16.0 16.0 16.0 16.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 8.1 78.2 15.7 90.6 16.9 16.9
Actuated g/C Ratio 0.06 0.60 0.12 0.70 0.13 0.13
v/c Ratio 0.32 0.53 0.67 0.48 0.68 0.42
Control Delay 74.4 15.5 75.6 6.8 72.2 12.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 74.4 15.5 75.6 6.8 72.2 12.8
LOS E B E A E B
Approach Delay 17.3 14.3 41.1
Approach LOS B B D

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 2 (2%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 85
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.68
Intersection Signal Delay: 18.0 Intersection LOS: B
Intersection Capacity Utilization 61.2% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     607: BAINBRIDGE DR & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT WBL WBT NWL NWT
Lane Group Flow (vph) 34 1079 145 1191 121 133
v/c Ratio 0.32 0.53 0.67 0.48 0.68 0.42
Control Delay 74.4 15.5 75.6 6.8 72.2 12.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 74.4 15.5 75.6 6.8 72.2 12.8
Queue Length 50th (m) 7.8 92.1 39.7 34.3 30.0 1.1
Queue Length 95th (m) m12.2 143.1 61.3 45.4 47.8 18.3
Internal Link Dist (m) 347.9 443.6 244.4
Turn Bay Length (m) 35.0 30.0 15.0
Base Capacity (vph) 110 2046 259 2492 389 542
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.31 0.53 0.56 0.48 0.31 0.25

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Traffic Volume (vph) 31 943 50 133 1087 8 0 0 0 111 5 118
Future Volume (vph) 31 943 50 133 1087 8 0 0 0 111 5 118
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.7 3.7 3.7 3.7 3.5 3.5 3.5 3.5 3.7 3.5 3.7
Total Lost time (s) 6.0 6.3 6.0 6.3 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 1.00 0.86
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1716 3402 1807 3575 1716 1584
Flt Permitted 0.95 1.00 0.95 1.00 0.76 1.00
Satd. Flow (perm) 1716 3402 1807 3575 1368 1584
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 34 1025 54 145 1182 9 0 0 0 121 5 128
RTOR Reduction (vph) 0 2 0 0 0 0 0 0 0 0 111 0
Lane Group Flow (vph) 34 1077 0 145 1191 0 0 0 0 121 22 0
Confl. Peds. (#/hr) 4 4 3 3
Heavy Vehicles (%) 4% 6% 12% 1% 2% 0% 0% 0% 0% 6% 0% 0%
Turn Type Prot NA Prot NA Perm Perm NA
Protected Phases 1 6 5 2 4 8
Permitted Phases 4 8
Actuated Green, G (s) 5.6 78.1 15.7 88.2 16.9 16.9
Effective Green, g (s) 5.6 78.1 15.7 88.2 16.9 16.9
Actuated g/C Ratio 0.04 0.60 0.12 0.68 0.13 0.13
Clearance Time (s) 6.0 6.3 6.0 6.3 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 73 2043 218 2425 177 205
v/s Ratio Prot 0.02 c0.32 c0.08 0.33 0.01
v/s Ratio Perm c0.09
v/c Ratio 0.47 0.53 0.67 0.49 0.68 0.11
Uniform Delay, d1 60.7 15.2 54.6 10.1 54.0 49.9
Progression Factor 1.17 0.88 1.16 0.57 1.00 1.00
Incremental Delay, d2 3.9 0.8 6.4 0.6 10.4 0.2
Delay (s) 75.2 14.1 69.8 6.4 64.4 50.1
Level of Service E B E A E D
Approach Delay (s) 16.0 13.2 0.0 56.9
Approach LOS B B A E

Intersection Summary
HCM 2000 Control Delay 18.5 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 19.3
Intersection Capacity Utilization 61.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 170 870 916 22 90 389
Future Volume (vph) 170 870 916 22 90 389
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 2000
Storage Length (m) 110.0 0.0 0.0 15.0
Storage Lanes 1 0 1 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.98
Frt 0.997 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1700 3336 1820 0 1653 1664
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1700 3336 1820 0 1638 1625
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 2 286
Link Speed (k/h) 50 50 40
Link Distance (m) 159.0 233.2 125.2
Travel Time (s) 11.4 16.8 11.3
Confl. Peds. (#/hr) 4 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 5% 7% 3% 0% 8% 1%
Adj. Flow (vph) 185 946 996 24 98 423
Shared Lane Traffic (%)
Lane Group Flow (vph) 185 946 1020 0 98 423
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 0.95
Turning Speed (k/h) 24 14 24 14
Number of Detectors 1 0 0 1 0
Detector Template 
Leading Detector (m) 5.0 0.0 0.0 9.0 0.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 5.0 1.8 1.8 9.0 1.8
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA NA Prot Perm
Protected Phases 1 5 2 4
Permitted Phases 4
Detector Phase 1 5 2 4 4
Switch Phase
Minimum Initial (s) 5.0 8.0 8.0 8.0 8.0
Minimum Split (s) 10.0 23.0 23.0 25.0 25.0
Total Split (s) 21.0 104.0 83.0 26.0 26.0
Total Split (%) 16.2% 80.0% 63.8% 20.0% 20.0%
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Lane Group EBL EBT WBT WBR SBL SBR
Maximum Green (s) 16.0 98.3 77.3 20.7 20.7
Yellow Time (s) 3.0 3.7 3.7 3.3 3.3
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.7 5.7 5.3 5.3
Lead/Lag Lead Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max None None
Walk Time (s) 10.0 10.0 13.0 13.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 16.4 102.2 80.8 16.8 16.8
Actuated g/C Ratio 0.13 0.79 0.62 0.13 0.13
v/c Ratio 0.86 0.36 0.90 0.46 0.92
Control Delay 84.2 3.7 24.1 58.2 44.1
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 84.2 3.7 24.1 58.2 44.1
LOS F A C E D
Approach Delay 16.8 24.1 46.7
Approach LOS B C D

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 59 (45%), Referenced to phase 2:WBT and 5:EBT, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.92
Intersection Signal Delay: 25.4 Intersection LOS: C
Intersection Capacity Utilization 81.7% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     236: HWY 2 (KINGSTON RD) & ELIZABETH ST
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Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 185 946 1020 98 423
v/c Ratio 0.86 0.36 0.90 0.46 0.92
Control Delay 84.2 3.7 24.1 58.2 44.1
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 84.2 3.7 24.1 58.2 44.1
Queue Length 50th (m) 39.2 46.3 100.7 22.9 35.8
Queue Length 95th (m) #88.0 2.1 #328.2 40.3 #89.5
Internal Link Dist (m) 135.0 209.2 101.2
Turn Bay Length (m) 110.0 15.0
Base Capacity (vph) 218 2622 1132 263 499
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.85 0.36 0.90 0.37 0.85

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 170 870 916 22 90 389
Future Volume (vph) 170 870 916 22 90 389
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 2000
Total Lost time (s) 5.0 5.7 5.7 5.3 5.3
Lane Util. Factor 1.00 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1700 3336 1820 1653 1625
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1700 3336 1820 1653 1625
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 185 946 996 24 98 423
RTOR Reduction (vph) 0 0 1 0 0 249
Lane Group Flow (vph) 185 946 1019 0 98 174
Confl. Peds. (#/hr) 4 1
Heavy Vehicles (%) 5% 7% 3% 0% 8% 1%
Turn Type Prot NA NA Prot Perm
Protected Phases 1 5 2 4
Permitted Phases 4
Actuated Green, G (s) 16.4 102.2 80.8 16.8 16.8
Effective Green, g (s) 16.4 102.2 80.8 16.8 16.8
Actuated g/C Ratio 0.13 0.79 0.62 0.13 0.13
Clearance Time (s) 5.0 5.7 5.7 5.3 5.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 214 2622 1131 213 210
v/s Ratio Prot c0.11 0.28 c0.56 0.06
v/s Ratio Perm c0.11
v/c Ratio 0.86 0.36 0.90 0.46 0.83
Uniform Delay, d1 55.7 4.1 21.2 52.4 55.2
Progression Factor 0.99 0.74 0.63 1.00 1.00
Incremental Delay, d2 23.6 0.3 8.7 1.6 22.8
Delay (s) 78.7 3.4 22.1 54.0 77.9
Level of Service E A C D E
Approach Delay (s) 15.7 22.1 73.4
Approach LOS B C E

Intersection Summary
HCM 2000 Control Delay 29.4 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 81.7% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 191 575 90 184 541 78 72 177 38 128 333 274
Future Volume (vph) 191 575 90 184 541 78 72 177 38 128 333 274
Ideal Flow (vphpl) 1900 1900 1900 1900 2005 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 60.0 0.0 60.0 0.0 60.0 0.0 40.0 40.0
Storage Lanes 1 0 1 0 1 0 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 *1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.98 0.99 0.98 0.99 0.95 0.99 0.99 0.84
Frt 0.980 0.981 0.974 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1755 3384 0 1807 1891 0 1772 1745 0 1755 1883 1555
Flt Permitted 0.950 0.950 0.199 0.351
Satd. Flow (perm) 1721 3384 0 1775 1891 0 352 1745 0 640 1883 1306
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 16 7 7 186
Link Speed (k/h) 50 50 50 40
Link Distance (m) 226.9 827.4 114.7 380.1
Travel Time (s) 16.3 59.6 8.3 34.2
Confl. Peds. (#/hr) 15 15 15 15 44 13 13 44
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 4% 5% 3% 1% 4% 6% 3% 6% 9% 4% 2% 5%
Adj. Flow (vph) 208 625 98 200 588 85 78 192 41 139 362 298
Shared Lane Traffic (%)
Lane Group Flow (vph) 208 723 0 200 673 0 78 233 0 139 362 298
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes
Headway Factor 0.99 0.99 0.99 0.99 0.92 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 1 0 1 1 1 1 0
Detector Template 
Leading Detector (m) 5.0 0.0 5.0 0.0 5.0 8.0 5.0 8.0 0.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 5.0 8.0 5.0 8.0 5.0 8.0 5.0 8.0 1.8
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA Prot NA pm+pt NA pm+pt NA Perm
Protected Phases 1 6 5 2 3 8 7 4
Permitted Phases 8 4 4
Detector Phase 1 6 5 2 3 8 7 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 5.0 20.0 5.0 8.0 5.0 8.0 8.0
Minimum Split (s) 10.2 26.0 10.2 26.0 8.0 28.0 8.0 28.0 28.0
Total Split (s) 25.0 57.0 29.0 61.0 8.0 33.0 11.0 36.0 36.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 19.2% 43.8% 22.3% 46.9% 6.2% 25.4% 8.5% 27.7% 27.7%
Maximum Green (s) 19.8 51.1 23.8 55.1 5.0 27.2 8.0 30.2 30.2
Yellow Time (s) 3.0 3.7 3.0 3.7 3.0 3.3 3.0 3.3 3.3
All-Red Time (s) 2.2 2.2 2.2 2.2 0.0 2.5 0.0 2.5 2.5
Lost Time Adjust (s) -1.0 0.0 0.0 0.0 0.0 0.0 -1.0 0.0 0.0
Total Lost Time (s) 4.2 5.9 5.2 5.9 3.0 5.8 2.0 5.8 5.8
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max None None None None None
Walk Time (s) 15.0 15.0 15.0 15.0 15.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 19.3 58.9 19.1 59.7 31.9 24.1 38.9 28.7 28.7
Actuated g/C Ratio 0.15 0.45 0.15 0.46 0.25 0.19 0.30 0.22 0.22
v/c Ratio 0.80 0.47 0.75 0.77 0.56 0.71 0.52 0.87 0.69
Control Delay 93.3 12.8 83.7 21.3 49.7 60.0 41.3 70.6 25.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 93.3 12.8 83.7 21.3 49.7 60.0 41.3 70.6 25.9
LOS F B F C D E D E C
Approach Delay 30.8 35.6 57.4 48.8
Approach LOS C D E D

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 58 (45%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.87
Intersection Signal Delay: 40.0 Intersection LOS: D
Intersection Capacity Utilization 80.5% ICU Level of Service D
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     286: CHURCH ST & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 208 723 200 673 78 233 139 362 298
v/c Ratio 0.80 0.47 0.75 0.77 0.56 0.71 0.52 0.87 0.69
Control Delay 93.3 12.8 83.7 21.3 49.7 60.0 41.3 70.6 25.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 93.3 12.8 83.7 21.3 49.7 60.0 41.3 70.6 25.9
Queue Length 50th (m) 54.3 23.5 51.0 63.5 14.3 53.2 26.1 88.8 25.7
Queue Length 95th (m) #85.4 48.8 77.6 #168.5 26.4 81.0 42.9 #135.9 58.5
Internal Link Dist (m) 202.9 803.4 90.7 356.1
Turn Bay Length (m) 60.0 60.0 60.0 40.0 40.0
Base Capacity (vph) 280 1542 330 872 140 370 268 437 446
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.74 0.47 0.61 0.77 0.56 0.63 0.52 0.83 0.67

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Signalized Intersection Capacity Analysis AM Peak Hour
286: CHURCH ST & HWY 2 (KINGSTON RD) Pickering Ajax - 2041 Future BRT AM

Synchro 11 05-10-2021
IBI Group Page 8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 191 575 90 184 541 78 72 177 38 128 333 274
Future Volume (vph) 191 575 90 184 541 78 72 177 38 128 333 274
Ideal Flow (vphpl) 1900 1900 1900 1900 2005 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 4.2 5.9 5.2 5.9 3.0 5.8 2.0 5.8 5.8
Lane Util. Factor 1.00 0.95 1.00 *1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.99 1.00 1.00 0.84
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.98 1.00 0.97 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1755 3383 1807 1891 1757 1744 1748 1883 1306
Flt Permitted 0.95 1.00 0.95 1.00 0.20 1.00 0.35 1.00 1.00
Satd. Flow (perm) 1755 3383 1807 1891 367 1744 645 1883 1306
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 208 625 98 200 588 85 78 192 41 139 362 298
RTOR Reduction (vph) 0 9 0 0 4 0 0 6 0 0 0 145
Lane Group Flow (vph) 208 714 0 200 669 0 78 227 0 139 362 153
Confl. Peds. (#/hr) 15 15 15 15 44 13 13 44
Heavy Vehicles (%) 4% 5% 3% 1% 4% 6% 3% 6% 9% 4% 2% 5%
Turn Type Prot NA Prot NA pm+pt NA pm+pt NA Perm
Protected Phases 1 6 5 2 3 8 7 4
Permitted Phases 8 4 4
Actuated Green, G (s) 18.3 58.3 19.1 59.1 28.7 24.7 35.7 28.7 28.7
Effective Green, g (s) 19.3 58.3 19.1 59.1 28.7 24.7 36.7 28.7 28.7
Actuated g/C Ratio 0.15 0.45 0.15 0.45 0.22 0.19 0.28 0.22 0.22
Clearance Time (s) 5.2 5.9 5.2 5.9 3.0 5.8 3.0 5.8 5.8
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 260 1517 265 859 123 331 258 415 288
v/s Ratio Prot c0.12 0.21 0.11 c0.35 c0.02 0.13 c0.04 c0.19
v/s Ratio Perm 0.12 0.11 0.12
v/c Ratio 0.80 0.47 0.75 0.78 0.63 0.69 0.54 0.87 0.53
Uniform Delay, d1 53.5 25.1 53.2 29.9 44.3 49.0 37.0 48.9 44.7
Progression Factor 1.35 0.46 1.31 0.50 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 15.3 1.0 9.1 5.4 10.2 5.8 2.2 17.9 1.9
Delay (s) 87.7 12.5 79.1 20.4 54.6 54.9 39.2 66.8 46.6
Level of Service F B E C D D D E D
Approach Delay (s) 29.3 33.9 54.8 54.4
Approach LOS C C D D

Intersection Summary
HCM 2000 Control Delay 40.3 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 19.9
Intersection Capacity Utilization 80.5% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 65 777 20 36 656 34 8 11 24 107 171 93
Future Volume (vph) 65 777 20 36 656 34 8 11 24 107 171 93
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.7 3.5 3.7 3.5 3.7 3.7 3.7 3.7 3.5
Storage Length (m) 50.0 0.0 30.0 0.0 45.0 45.0 20.0 0.0
Storage Lanes 1 0 1 0 1 1 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 1.00 1.00 0.99 1.00 0.99
Frt 0.996 0.993 0.850 0.947
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1700 3355 0 1825 1809 0 1668 1478 1541 1807 1782 0
Flt Permitted 0.950 0.950 0.244 0.750
Satd. Flow (perm) 1687 3355 0 1825 1809 0 426 1478 1519 1424 1782 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 3 3 78 20
Link Speed (k/h) 50 60 40 40
Link Distance (m) 827.4 110.3 227.2 663.1
Travel Time (s) 59.6 6.6 20.4 59.7
Confl. Peds. (#/hr) 6 6 3 1 1 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 5% 6% 5% 0% 3% 2% 7% 30% 6% 1% 1% 1%
Adj. Flow (vph) 71 845 22 39 713 37 9 12 26 116 186 101
Shared Lane Traffic (%)
Lane Group Flow (vph) 71 867 0 39 750 0 9 12 26 116 287 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 0.99 1.01 0.99 1.01 0.99 0.99 0.99 0.99 1.01
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 1 0 1 1 0 1 1
Detector Template 
Leading Detector (m) 5.0 0.0 5.0 0.0 9.0 15.0 0.0 9.0 15.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 5.0 1.8 5.0 5.0 9.0 15.0 1.8 9.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA Prot NA Perm NA Perm Perm NA
Protected Phases 1 6 5 2 8 4
Permitted Phases 8 8 4
Detector Phase 1 6 5 2 8 8 8 4 4
Switch Phase
Minimum Initial (s) 4.0 19.7 4.0 19.7 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 10.0 26.0 10.0 26.0 25.0 25.0 25.0 25.0 25.0
Total Split (s) 18.0 81.0 13.0 76.0 36.0 36.0 36.0 36.0 36.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 13.8% 62.3% 10.0% 58.5% 27.7% 27.7% 27.7% 27.7% 27.7%
Maximum Green (s) 12.0 74.7 7.0 69.7 30.1 30.1 30.1 30.1 30.1
Yellow Time (s) 4.0 4.0 4.0 4.0 3.3 3.3 3.3 3.3 3.3
All-Red Time (s) 2.0 2.3 2.0 2.3 2.6 2.6 2.6 2.6 2.6
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.3 6.0 6.3 5.9 5.9 5.9 5.9 5.9
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max None None None None None
Walk Time (s) 13.0 13.0 13.0 13.0 13.0 13.0 13.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 10.2 82.5 7.3 79.9 24.3 24.3 24.3 24.3 24.3
Actuated g/C Ratio 0.08 0.63 0.06 0.61 0.19 0.19 0.19 0.19 0.19
v/c Ratio 0.54 0.41 0.38 0.67 0.11 0.04 0.07 0.44 0.82
Control Delay 93.4 5.2 77.2 10.5 44.6 40.7 0.4 50.9 66.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 93.4 5.2 77.2 10.5 44.6 40.7 0.4 50.9 66.1
LOS F A E B D D A D E
Approach Delay 11.9 13.8 19.2 61.7
Approach LOS B B B E

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 121 (93%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.82
Intersection Signal Delay: 22.0 Intersection LOS: C
Intersection Capacity Utilization 70.2% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     288: ROTHERGLEN RD & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 71 867 39 750 9 12 26 116 287
v/c Ratio 0.54 0.41 0.38 0.67 0.11 0.04 0.07 0.44 0.82
Control Delay 93.4 5.2 77.2 10.5 44.6 40.7 0.4 50.9 66.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 93.4 5.2 77.2 10.5 44.6 40.7 0.4 50.9 66.1
Queue Length 50th (m) 19.2 14.7 10.5 31.9 1.9 2.5 0.0 26.5 66.3
Queue Length 95th (m) m35.1 20.4 m15.4 m45.5 6.9 7.7 0.0 42.9 93.9
Internal Link Dist (m) 803.4 86.3 203.2 639.1
Turn Bay Length (m) 50.0 30.0 45.0 45.0 20.0
Base Capacity (vph) 157 2130 107 1112 98 342 411 329 427
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.45 0.41 0.36 0.67 0.09 0.04 0.06 0.35 0.67

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 65 777 20 36 656 34 8 11 24 107 171 93
Future Volume (vph) 65 777 20 36 656 34 8 11 24 107 171 93
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.5 3.5 3.7 3.5 3.7 3.5 3.7 3.7 3.7 3.7 3.5
Total Lost time (s) 6.0 6.3 6.0 6.3 5.9 5.9 5.9 5.9 5.9
Lane Util. Factor 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.99 1.00 1.00 0.85 1.00 0.95
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1700 3356 1825 1808 1661 1478 1519 1803 1782
Flt Permitted 0.95 1.00 0.95 1.00 0.24 1.00 1.00 0.75 1.00
Satd. Flow (perm) 1700 3356 1825 1808 426 1478 1519 1423 1782
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 71 845 22 39 713 37 9 12 26 116 186 101
RTOR Reduction (vph) 0 1 0 0 1 0 0 0 21 0 16 0
Lane Group Flow (vph) 71 866 0 39 749 0 9 12 5 116 271 0
Confl. Peds. (#/hr) 6 6 3 1 1 3
Heavy Vehicles (%) 5% 6% 5% 0% 3% 2% 7% 30% 6% 1% 1% 1%
Turn Type Prot NA Prot NA Perm NA Perm Perm NA
Protected Phases 1 6 5 2 8 4
Permitted Phases 8 8 4
Actuated Green, G (s) 8.9 81.3 6.2 78.6 24.3 24.3 24.3 24.3 24.3
Effective Green, g (s) 8.9 81.3 6.2 78.6 24.3 24.3 24.3 24.3 24.3
Actuated g/C Ratio 0.07 0.63 0.05 0.60 0.19 0.19 0.19 0.19 0.19
Clearance Time (s) 6.0 6.3 6.0 6.3 5.9 5.9 5.9 5.9 5.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 116 2098 87 1093 79 276 283 265 333
v/s Ratio Prot c0.04 c0.26 0.02 c0.41 0.01 c0.15
v/s Ratio Perm 0.02 0.00 0.08
v/c Ratio 0.61 0.41 0.45 0.69 0.11 0.04 0.02 0.44 0.81
Uniform Delay, d1 58.9 12.3 60.2 17.3 43.9 43.3 43.1 46.8 50.7
Progression Factor 1.39 0.36 1.17 0.41 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 8.6 0.6 2.7 2.6 0.6 0.1 0.0 1.2 14.0
Delay (s) 90.4 5.0 73.2 9.7 44.5 43.4 43.1 48.0 64.7
Level of Service F A E A D D D D E
Approach Delay (s) 11.4 12.8 43.5 59.9
Approach LOS B B D E

Intersection Summary
HCM 2000 Control Delay 21.6 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 18.2
Intersection Capacity Utilization 70.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings AM Peak Hour
3: Galea Dr & HWY 2 (KINGSTON RD) Pickering Ajax - 2041 Future BRT AM

Synchro 11 05-10-2021
IBI Group Page 1

Lane Group EBU EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 3 576 6 6 1421 15 15
Future Volume (vph) 3 576 6 6 1421 15 15
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 20.0 0.0 40.0 0.0 0.0
Storage Lanes 1 0 1 1 1
Taper Length (m) 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 0.95 1.00 0.95 1.00 1.00
Frt 0.998 0.850
Flt Protected 0.950 0.950 0.950
Satd. Flow (prot) 1750 3677 0 1750 3500 1750 1566
Flt Permitted 0.950 0.950 0.950
Satd. Flow (perm) 1750 3677 0 1750 3500 1750 1566
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 1 16
Link Speed (k/h) 70 70 48
Link Distance (m) 428.3 661.2 196.1
Travel Time (s) 22.0 34.0 14.7
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 3 626 7 7 1545 16 16
Shared Lane Traffic (%)
Lane Group Flow (vph) 3 633 0 7 1545 16 16
Enter Blocked Intersection No No No No No No No
Lane Alignment R NA Left Right Left Left Left Right
Median Width(m) 3.7 3.7 3.5
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 14 14 24 24 14
Number of Detectors 1 0 1 0 1 1
Detector Template Left Thru Left Thru Left Right
Leading Detector (m) 5.0 0.0 5.0 0.0 2.0 2.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 5.0 0.6 5.0 0.6 2.0 2.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA Prot NA Prot Perm
Protected Phases 7 4 3 8 2
Permitted Phases 2
Detector Phase 7 4 3 8 2 2
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 10.0 27.0 10.0 27.0 44.0 44.0
Total Split (s) 10.0 76.0 10.0 76.0 44.0 44.0
Total Split (%) 7.7% 58.5% 7.7% 58.5% 33.8% 33.8%
Maximum Green (s) 4.0 70.0 4.0 70.0 38.0 38.0
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0
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Lane Group EBU EBT EBR WBL WBT NBL NBR
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None C-Max C-Max
Walk Time (s) 11.0 11.0 11.0 11.0
Flash Dont Walk (s) 10.0 10.0 27.0 27.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 4.0 66.0 4.0 66.0 50.0 50.0
Actuated g/C Ratio 0.03 0.51 0.03 0.51 0.38 0.38
v/c Ratio 0.06 0.34 0.13 0.87 0.02 0.03
Control Delay 47.3 18.9 61.7 36.9 29.1 13.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 47.3 18.9 61.7 36.9 29.1 13.0
LOS D B E D C B
Approach Delay 19.1 37.0 21.0
Approach LOS B D C

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 52 (40%), Referenced to phase 2:NBL and 6:, Start of Green
Natural Cycle: 105
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.87
Intersection Signal Delay: 31.6 Intersection LOS: C
Intersection Capacity Utilization 52.6% ICU Level of Service A
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     3: Galea Dr & HWY 2 (KINGSTON RD)
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Lane Group EBU EBT WBL WBT NBL NBR
Lane Group Flow (vph) 3 633 7 1545 16 16
v/c Ratio 0.06 0.34 0.13 0.87 0.02 0.03
Control Delay 47.3 18.9 61.7 36.9 29.1 13.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 47.3 18.9 61.7 36.9 29.1 13.0
Queue Length 50th (m) 0.8 65.5 1.5 207.6 2.5 0.0
Queue Length 95th (m) m3.1 76.9 m3.0 244.1 8.6 5.6
Internal Link Dist (m) 404.3 637.2 172.1
Turn Bay Length (m) 20.0 40.0
Base Capacity (vph) 53 1980 53 1884 672 612
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.06 0.32 0.13 0.82 0.02 0.03

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBU EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 3 576 6 6 1421 15 15
Future Volume (vph) 3 576 6 6 1421 15 15
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 *1.00 1.00 0.95 1.00 1.00
Frt 1.00 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1750 3678 1750 3500 1750 1566
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1750 3678 1750 3500 1750 1566
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 3 626 7 7 1545 16 16
RTOR Reduction (vph) 0 0 0 0 0 0 10
Lane Group Flow (vph) 3 633 0 7 1545 16 6
Turn Type Prot NA Prot NA Prot Perm
Protected Phases 7 4 3 8 2
Permitted Phases 2
Actuated Green, G (s) 0.8 66.0 0.8 66.0 45.2 45.2
Effective Green, g (s) 0.8 66.0 0.8 66.0 45.2 45.2
Actuated g/C Ratio 0.01 0.51 0.01 0.51 0.35 0.35
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 10 1867 10 1776 608 544
v/s Ratio Prot 0.00 0.17 c0.00 c0.44 c0.01
v/s Ratio Perm 0.00
v/c Ratio 0.30 0.34 0.70 0.87 0.03 0.01
Uniform Delay, d1 64.3 19.0 64.5 28.2 27.9 27.8
Progression Factor 0.74 0.99 0.93 1.12 1.00 1.00
Incremental Delay, d2 15.9 0.1 106.4 4.2 0.1 0.0
Delay (s) 63.3 18.9 166.1 35.9 28.0 27.8
Level of Service E B F D C C
Approach Delay (s) 19.1 36.4 27.9
Approach LOS B D C

Intersection Summary
HCM 2000 Control Delay 31.4 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 52.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 87 348 80 695 1154 140 26 514 168 42 813 98
Future Volume (vph) 87 348 80 695 1154 140 26 514 168 42 813 98
Ideal Flow (vphpl) 1900 1900 1900 2050 2005 1900 1900 2005 1900 1900 2005 1900
Storage Length (m) 105.0 55.0 160.0 40.0 107.0 32.0 115.0 103.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 *1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.98 1.00 0.98 1.00
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1716 3545 1551 1926 3888 1597 1580 1906 1551 1785 1944 1551
Flt Permitted 0.950 0.950 0.080 0.200
Satd. Flow (perm) 1716 3545 1514 1922 3888 1597 133 1906 1524 375 1944 1551
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 98 82 130 130
Link Speed (k/h) 48 48 60 80
Link Distance (m) 682.5 280.7 2024.7 2017.9
Travel Time (s) 51.2 21.1 121.5 90.8
Confl. Peds. (#/hr) 1 1 4 4
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 4% 6% 3% 0% 2% 0% 13% 4% 3% 0% 2% 3%
Adj. Flow (vph) 95 378 87 755 1254 152 28 559 183 46 884 107
Shared Lane Traffic (%)
Lane Group Flow (vph) 95 378 87 755 1254 152 28 559 183 46 884 107
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 0.92 0.95 1.01 1.01 0.95 1.01 1.01 0.95 1.01
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 1 0 0 1 1 0 1 1 0
Detector Template Left Left Right Right Right
Leading Detector (m) 5.0 0.0 0.0 5.0 0.0 0.0 5.0 14.0 0.0 5.0 14.0 0.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 15.0 0.0 0.0 15.0 0.0 0.0 15.0 0.0 0.0 15.0
Detector 1 Size(m) 5.0 15.0 9.0 5.0 15.0 9.0 5.0 14.0 9.0 5.0 14.0 9.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA Perm Prot NA Perm Perm NA Perm Perm NA Perm
Protected Phases 1 6 5 2 8 4
Permitted Phases 6 2 8 8 4 4
Detector Phase 1 6 6 5 2 2 8 8 8 4 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 5.0 20.0 20.0 12.0 12.0 12.0 12.0 12.0 12.0
Minimum Split (s) 9.9 29.0 29.0 9.9 29.0 29.0 37.9 37.9 37.9 37.9 37.9 37.9
Total Split (s) 15.2 30.0 30.0 42.0 56.8 56.8 58.0 58.0 58.0 58.0 58.0 58.0
Total Split (%) 11.7% 23.1% 23.1% 32.3% 43.7% 43.7% 44.6% 44.6% 44.6% 44.6% 44.6% 44.6%
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 10.3 23.2 23.2 37.1 50.0 50.0 50.1 50.1 50.1 50.1 50.1 50.1
Yellow Time (s) 3.0 4.9 4.9 3.0 4.9 4.9 6.0 6.0 6.0 6.0 6.0 6.0
All-Red Time (s) 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9
Lost Time Adjust (s) 0.0 0.0 0.0 -3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.9 6.8 6.8 1.9 6.8 6.8 7.9 7.9 7.9 7.9 7.9 7.9
Lead/Lag Lead Lead Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max None C-Max C-Max None None None None None None
Walk Time (s) 14.0 14.0 14.0 14.0 18.0 18.0 18.0 18.0 18.0 18.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 12.0 12.0 12.0 12.0 12.0 12.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 9.9 23.2 23.2 40.1 50.4 50.4 50.1 50.1 50.1 50.1 50.1 50.1
Actuated g/C Ratio 0.08 0.18 0.18 0.31 0.39 0.39 0.39 0.39 0.39 0.39 0.39 0.39
v/c Ratio 0.74 0.60 0.25 1.27 0.83 0.23 0.55 0.76 0.27 0.32 1.18 0.16
Control Delay 81.9 52.8 14.5 172.7 41.9 13.5 74.2 42.8 9.8 35.9 131.0 3.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 81.9 52.8 14.5 172.7 41.9 13.5 74.2 42.8 9.8 35.9 131.0 3.0
LOS F D B F D B E D A D F A
Approach Delay 51.8 85.6 36.1 113.6
Approach LOS D F D F

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 110 (85%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 150
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.27
Intersection Signal Delay: 79.4 Intersection LOS: E
Intersection Capacity Utilization 108.5% ICU Level of Service G
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     137: RR 23 (LAKE RIDGE RD) & HWY 2 (KINGSTON RD)/HWY 2 (DUNDAS ST)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 95 378 87 755 1254 152 28 559 183 46 884 107
v/c Ratio 0.74 0.60 0.25 1.27 0.83 0.23 0.55 0.76 0.27 0.32 1.18 0.16
Control Delay 81.9 52.8 14.5 172.7 41.9 13.5 74.2 42.8 9.8 35.9 131.0 3.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 81.9 52.8 14.5 172.7 41.9 13.5 74.2 42.8 9.8 35.9 131.0 3.0
Queue Length 50th (m) 25.3 48.7 2.4 ~243.7 144.6 11.4 5.5 123.4 8.6 8.2 ~271.1 0.0
Queue Length 95th (m) #50.8 67.1 11.3 #317.7 171.9 26.4 #22.0 168.0 24.6 19.9 #347.2 7.6
Internal Link Dist (m) 658.5 256.7 2000.7 1993.9
Turn Bay Length (m) 105.0 55.0 160.0 40.0 107.0 32.0 115.0 103.0
Base Capacity (vph) 135 632 350 594 1508 669 51 734 667 144 749 677
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.70 0.60 0.25 1.27 0.83 0.23 0.55 0.76 0.27 0.32 1.18 0.16

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 87 348 80 695 1154 140 26 514 168 42 813 98
Future Volume (vph) 87 348 80 695 1154 140 26 514 168 42 813 98
Ideal Flow (vphpl) 1900 1900 1900 2050 2005 1900 1900 2005 1900 1900 2005 1900
Total Lost time (s) 4.9 6.8 6.8 1.9 6.8 6.8 7.9 7.9 7.9 7.9 7.9 7.9
Lane Util. Factor 1.00 *1.00 1.00 1.00 *1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1716 3545 1514 1926 3888 1597 1580 1906 1524 1783 1944 1551
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.08 1.00 1.00 0.20 1.00 1.00
Satd. Flow (perm) 1716 3545 1514 1926 3888 1597 133 1906 1524 375 1944 1551
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 95 378 87 755 1254 152 28 559 183 46 884 107
RTOR Reduction (vph) 0 0 71 0 0 50 0 0 80 0 0 66
Lane Group Flow (vph) 95 378 16 755 1254 102 28 559 103 46 884 41
Confl. Peds. (#/hr) 1 1 4 4
Heavy Vehicles (%) 4% 6% 3% 0% 2% 0% 13% 4% 3% 0% 2% 3%
Turn Type Prot NA Perm Prot NA Perm Perm NA Perm Perm NA Perm
Protected Phases 1 6 5 2 8 4
Permitted Phases 6 2 8 8 4 4
Actuated Green, G (s) 9.9 23.2 23.2 37.1 50.4 50.4 50.1 50.1 50.1 50.1 50.1 50.1
Effective Green, g (s) 9.9 23.2 23.2 40.1 50.4 50.4 50.1 50.1 50.1 50.1 50.1 50.1
Actuated g/C Ratio 0.08 0.18 0.18 0.31 0.39 0.39 0.39 0.39 0.39 0.39 0.39 0.39
Clearance Time (s) 4.9 6.8 6.8 4.9 6.8 6.8 7.9 7.9 7.9 7.9 7.9 7.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 130 632 270 594 1507 619 51 734 587 144 749 597
v/s Ratio Prot 0.06 c0.11 c0.39 c0.32 0.29 c0.45
v/s Ratio Perm 0.01 0.06 0.21 0.07 0.12 0.03
v/c Ratio 0.73 0.60 0.06 1.27 0.83 0.16 0.55 0.76 0.18 0.32 1.18 0.07
Uniform Delay, d1 58.7 49.1 44.3 45.0 36.0 26.0 31.1 34.8 26.3 28.0 40.0 25.2
Progression Factor 0.87 0.98 1.84 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 18.7 4.1 0.4 134.8 5.5 0.6 11.5 4.7 0.1 1.3 94.6 0.0
Delay (s) 69.6 52.4 82.0 179.8 41.5 26.6 42.7 39.4 26.5 29.3 134.6 25.3
Level of Service E D F F D C D D C C F C
Approach Delay (s) 59.9 88.8 36.5 118.6
Approach LOS E F D F

Intersection Summary
HCM 2000 Control Delay 83.1 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.15
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 19.6
Intersection Capacity Utilization 108.5% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 84 421 145 441 754 66 131 462 165 182 1013 262
Future Volume (vph) 84 421 145 441 754 66 131 462 165 182 1013 262
Ideal Flow (vphpl) 1900 1900 1900 2050 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 165.0 140.0 135.0 155.0 105.0 75.0 60.0 60.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *0.95 1.00 1.00 *0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Ped Bike Factor 0.99 0.95 0.98 0.95 1.00 0.95 0.98 0.96
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1738 3444 1570 1969 3476 1555 1772 3579 1585 1807 3579 1570
Flt Permitted 0.950 0.950 0.099 0.342
Satd. Flow (perm) 1716 3444 1497 1932 3476 1477 184 3579 1504 640 3579 1510
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 147 98 179 184
Link Speed (k/h) 60 60 50 50
Link Distance (m) 202.3 200.2 295.0 343.7
Travel Time (s) 12.1 12.0 21.2 24.7
Confl. Peds. (#/hr) 23 21 21 23 22 33 33 22
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 5% 6% 4% 0% 5% 5% 3% 2% 3% 1% 2% 4%
Adj. Flow (vph) 91 458 158 479 820 72 142 502 179 198 1101 285
Shared Lane Traffic (%)
Lane Group Flow (vph) 91 458 158 479 820 72 142 502 179 198 1101 285
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes
Headway Factor 0.99 0.99 0.99 0.89 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 1 0 0 1 1 0 1 1 0
Detector Template 
Leading Detector (m) 5.0 0.0 0.0 5.0 0.0 0.0 5.0 10.0 0.0 5.0 10.0 0.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 5.0 1.8 1.8 5.0 1.8 1.8 5.0 10.0 1.8 5.0 10.0 1.8
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA Perm Prot NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 1 6 5 2 3 8 7 4
Permitted Phases 6 2 8 8 4 4
Detector Phase 1 6 6 5 2 2 3 8 8 7 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 5.0 20.0 20.0 5.0 8.0 8.0 5.0 8.0 8.0
Minimum Split (s) 9.9 29.1 29.1 9.9 29.1 29.1 8.0 45.8 45.8 8.0 45.8 45.8
Total Split (s) 18.3 31.0 31.0 38.0 50.7 50.7 10.0 48.0 48.0 13.0 51.0 51.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 14.1% 23.8% 23.8% 29.2% 39.0% 39.0% 7.7% 36.9% 36.9% 10.0% 39.2% 39.2%
Maximum Green (s) 13.4 24.9 24.9 33.1 44.6 44.6 7.0 41.2 41.2 10.0 44.2 44.2
Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.3 4.3 3.0 4.3 4.3
All-Red Time (s) 1.9 1.9 1.9 1.9 1.9 1.9 0.0 2.5 2.5 0.0 2.5 2.5
Lost Time Adjust (s) 0.0 0.0 0.0 -3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.9 6.1 6.1 1.9 6.1 6.1 3.0 6.8 6.8 3.0 6.8 6.8
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max None C-Max C-Max None None None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 16.0 16.0 16.0 16.0 25.0 25.0 25.0 25.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 11.3 26.7 26.7 35.2 47.6 47.6 51.1 40.3 40.3 57.1 43.3 43.3
Actuated g/C Ratio 0.09 0.21 0.21 0.27 0.37 0.37 0.39 0.31 0.31 0.44 0.33 0.33
v/c Ratio 0.60 0.65 0.37 0.90 0.64 0.12 0.90 0.45 0.30 0.53 0.92 0.46
Control Delay 93.2 24.8 5.0 61.5 17.6 2.0 76.3 37.4 5.9 28.8 55.2 14.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 93.2 24.8 5.0 61.5 17.6 2.0 76.3 37.4 5.9 28.8 55.2 14.1
LOS F C A E B A E D A C E B
Approach Delay 29.2 32.1 37.2 44.5
Approach LOS C C D D

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 86 (66%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 105
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.92
Intersection Signal Delay: 37.0 Intersection LOS: D
Intersection Capacity Utilization 94.5% ICU Level of Service F
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     205: HARWOOD AV & HIGHWAY 2
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 91 458 158 479 820 72 142 502 179 198 1101 285
v/c Ratio 0.60 0.65 0.37 0.90 0.64 0.12 0.90 0.45 0.30 0.53 0.92 0.46
Control Delay 93.2 24.8 5.0 61.5 17.6 2.0 76.3 37.4 5.9 28.8 55.2 14.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 93.2 24.8 5.0 61.5 17.6 2.0 76.3 37.4 5.9 28.8 55.2 14.1
Queue Length 50th (m) 24.9 53.4 10.6 84.5 61.9 0.5 21.5 53.6 0.0 31.0 141.1 18.2
Queue Length 95th (m) 43.1 32.0 0.4 #170.7 84.6 2.8 #58.3 69.7 16.2 47.8 #179.4 43.1
Internal Link Dist (m) 178.3 176.2 271.0 319.7
Turn Bay Length (m) 165.0 140.0 135.0 155.0 105.0 75.0 60.0 60.0
Base Capacity (vph) 179 707 424 546 1272 603 158 1134 598 371 1216 634
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.51 0.65 0.37 0.88 0.64 0.12 0.90 0.44 0.30 0.53 0.91 0.45

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 84 421 145 441 754 66 131 462 165 182 1013 262
Future Volume (vph) 84 421 145 441 754 66 131 462 165 182 1013 262
Ideal Flow (vphpl) 1900 1900 1900 2050 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 4.9 6.1 6.1 1.9 6.1 6.1 3.0 6.8 6.8 3.0 6.8 6.8
Lane Util. Factor 1.00 *0.95 1.00 1.00 *0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.96
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1738 3444 1497 1969 3476 1477 1772 3579 1504 1798 3579 1510
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.10 1.00 1.00 0.34 1.00 1.00
Satd. Flow (perm) 1738 3444 1497 1969 3476 1477 185 3579 1504 647 3579 1510
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 91 458 158 479 820 72 142 502 179 198 1101 285
RTOR Reduction (vph) 0 0 117 0 0 46 0 0 124 0 0 123
Lane Group Flow (vph) 91 458 41 479 820 26 142 502 55 198 1101 162
Confl. Peds. (#/hr) 23 21 21 23 22 33 33 22
Heavy Vehicles (%) 5% 6% 4% 0% 5% 5% 3% 2% 3% 1% 2% 4%
Turn Type Prot NA Perm Prot NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 1 6 5 2 3 8 7 4
Permitted Phases 6 2 8 8 4 4
Actuated Green, G (s) 11.3 26.7 26.7 32.2 47.6 47.6 47.3 40.3 40.3 53.3 43.3 43.3
Effective Green, g (s) 11.3 26.7 26.7 35.2 47.6 47.6 47.3 40.3 40.3 53.3 43.3 43.3
Actuated g/C Ratio 0.09 0.21 0.21 0.27 0.37 0.37 0.36 0.31 0.31 0.41 0.33 0.33
Clearance Time (s) 4.9 6.1 6.1 4.9 6.1 6.1 3.0 6.8 6.8 3.0 6.8 6.8
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 151 707 307 533 1272 540 152 1109 466 353 1192 502
v/s Ratio Prot 0.05 0.13 c0.24 c0.24 c0.05 0.14 c0.04 c0.31
v/s Ratio Perm 0.03 0.02 0.29 0.04 0.19 0.11
v/c Ratio 0.60 0.65 0.13 0.90 0.64 0.05 0.93 0.45 0.12 0.56 0.92 0.32
Uniform Delay, d1 57.2 47.3 42.2 45.7 34.2 26.6 33.8 36.0 32.1 26.1 41.8 32.4
Progression Factor 1.35 0.42 0.30 0.92 0.44 0.66 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.5 4.5 0.9 16.1 2.2 0.2 53.3 0.3 0.1 2.0 11.8 0.4
Delay (s) 83.7 24.4 13.4 58.3 17.2 17.7 87.2 36.3 32.2 28.1 53.6 32.8
Level of Service F C B E B B F D C C D C
Approach Delay (s) 29.6 31.6 44.2 46.7
Approach LOS C C D D

Intersection Summary
HCM 2000 Control Delay 38.9 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 20.8
Intersection Capacity Utilization 94.5% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 54 640 81 130 1279 25 94 16 24 47 28 71
Future Volume (vph) 54 640 81 130 1279 25 94 16 24 47 28 71
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 136.0 30.0 70.0 30.0 30.0 0.0 100.0 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 0.99 1.00 1.00 0.99 1.00 0.99
Frt 0.983 0.997 0.909 0.892
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1789 3567 0 1789 3531 0 1807 1642 0 1738 1660 0
Flt Permitted 0.950 0.950 0.673 0.729
Satd. Flow (perm) 1789 3567 0 1779 3531 0 1279 1642 0 1331 1660 0
Right Turn on Red No No Yes Yes
Satd. Flow (RTOR) 26 77
Link Speed (k/h) 60 60 50 50
Link Distance (m) 88.9 77.5 172.1 141.6
Travel Time (s) 5.3 4.7 12.4 10.2
Confl. Peds. (#/hr) 1 6 6 1 1 2 2 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 2% 6% 1% 2% 3% 4% 1% 0% 9% 5% 8% 0%
Adj. Flow (vph) 59 696 88 141 1390 27 102 17 26 51 30 77
Shared Lane Traffic (%)
Lane Group Flow (vph) 59 784 0 141 1417 0 102 43 0 51 107 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 1 0 1 1 1 1
Detector Template 
Leading Detector (m) 5.0 0.0 5.0 0.0 15.0 15.0 15.0 15.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 5.0 1.8 5.0 1.8 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 1 6 5 2 8 4
Permitted Phases 8 4
Detector Phase 1 6 5 2 8 8 4 4
Switch Phase
Minimum Initial (s) 4.0 20.0 4.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 10.0 29.6 10.0 29.6 45.9 45.9 45.9 45.9
Total Split (s) 13.0 60.1 24.0 71.1 45.9 45.9 45.9 45.9
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 10.0% 46.2% 18.5% 54.7% 35.3% 35.3% 35.3% 35.3%
Maximum Green (s) 7.0 53.5 18.0 64.5 39.0 39.0 39.0 39.0
Yellow Time (s) 4.0 4.4 4.0 4.4 3.6 3.6 3.6 3.6
All-Red Time (s) 2.0 2.2 2.0 2.2 3.3 3.3 3.3 3.3
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.6 6.0 6.6 6.9 6.9 6.9 6.9
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 16.0 16.0 25.0 25.0 32.0 32.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 9.8 79.5 15.5 87.6 15.5 15.5 15.5 15.5
Actuated g/C Ratio 0.08 0.61 0.12 0.67 0.12 0.12 0.12 0.12
v/c Ratio 0.44 0.36 0.67 0.60 0.67 0.20 0.32 0.40
Control Delay 93.9 3.8 71.1 7.0 74.8 27.1 55.8 21.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 93.9 3.8 71.1 7.0 74.8 27.1 55.8 21.9
LOS F A E A E C E C
Approach Delay 10.1 12.8 60.6 32.8
Approach LOS B B E C

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 25 (19%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.67
Intersection Signal Delay: 15.7 Intersection LOS: B
Intersection Capacity Utilization 68.6% ICU Level of Service C
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     207: TROTT LANE/COSTCO ENTRANCE & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 59 784 141 1417 102 43 51 107
v/c Ratio 0.44 0.36 0.67 0.60 0.67 0.20 0.32 0.40
Control Delay 93.9 3.8 71.1 7.0 74.8 27.1 55.8 21.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 93.9 3.8 71.1 7.0 74.8 27.1 55.8 21.9
Queue Length 50th (m) 16.2 7.1 37.7 35.6 25.4 3.9 12.2 7.0
Queue Length 95th (m) 31.0 6.8 m49.7 m49.0 42.1 14.3 23.7 23.0
Internal Link Dist (m) 64.9 53.5 148.1 117.6
Turn Bay Length (m) 136.0 70.0 30.0 100.0
Base Capacity (vph) 137 2182 256 2378 383 510 399 551
Starvation Cap Reductn 0 0 0 55 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.43 0.36 0.55 0.61 0.27 0.08 0.13 0.19

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 54 640 81 130 1279 25 94 16 24 47 28 71
Future Volume (vph) 54 640 81 130 1279 25 94 16 24 47 28 71
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.0 6.6 6.0 6.6 6.9 6.9 6.9 6.9
Lane Util. Factor 1.00 *1.00 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 1.00 1.00 0.91 1.00 0.89
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1789 3568 1789 3531 1805 1642 1734 1660
Flt Permitted 0.95 1.00 0.95 1.00 0.67 1.00 0.73 1.00
Satd. Flow (perm) 1789 3568 1789 3531 1279 1642 1331 1660
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 59 696 88 141 1390 27 102 17 26 51 30 77
RTOR Reduction (vph) 0 0 0 0 0 0 0 23 0 0 68 0
Lane Group Flow (vph) 59 784 0 141 1417 0 102 20 0 51 39 0
Confl. Peds. (#/hr) 1 6 6 1 1 2 2 1
Heavy Vehicles (%) 2% 6% 1% 2% 3% 4% 1% 0% 9% 5% 8% 0%
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 1 6 5 2 8 4
Permitted Phases 8 4
Actuated Green, G (s) 8.6 79.5 15.5 86.4 15.5 15.5 15.5 15.5
Effective Green, g (s) 8.6 79.5 15.5 86.4 15.5 15.5 15.5 15.5
Actuated g/C Ratio 0.07 0.61 0.12 0.66 0.12 0.12 0.12 0.12
Clearance Time (s) 6.0 6.6 6.0 6.6 6.9 6.9 6.9 6.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 118 2181 213 2346 152 195 158 197
v/s Ratio Prot 0.03 0.22 c0.08 c0.40 0.01 0.02
v/s Ratio Perm c0.08 0.04
v/c Ratio 0.50 0.36 0.66 0.60 0.67 0.10 0.32 0.20
Uniform Delay, d1 58.6 12.6 54.7 12.2 54.8 51.1 52.4 51.6
Progression Factor 1.48 0.24 1.11 0.45 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.2 0.5 5.5 0.8 11.1 0.2 1.2 0.5
Delay (s) 90.2 3.4 66.1 6.4 65.9 51.3 53.6 52.1
Level of Service F A E A E D D D
Approach Delay (s) 9.5 11.8 61.5 52.6
Approach LOS A B E D

Intersection Summary
HCM 2000 Control Delay 16.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 19.5
Intersection Capacity Utilization 68.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 108 506 35 27 1214 99 26 6 1 68 8 177
Future Volume (vph) 108 506 35 27 1214 99 26 6 1 68 8 177
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 70.0 55.0 70.0 55.0 15.0 0.0 45.0 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.99 0.98
Frt 0.990 0.989 0.981 0.857
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1722 3654 0 1825 3532 0 1755 1879 0 1772 1562 0
Flt Permitted 0.950 0.950 0.320 0.752
Satd. Flow (perm) 1717 3654 0 1823 3532 0 589 1879 0 1388 1562 0
Right Turn on Red No No Yes Yes
Satd. Flow (RTOR) 1 171
Link Speed (k/h) 60 70 48 48
Link Distance (m) 96.0 428.3 170.5 140.1
Travel Time (s) 5.8 22.0 12.8 10.5
Confl. Peds. (#/hr) 7 1 1 7 3 8 8 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 6% 4% 3% 0% 2% 1% 4% 0% 0% 3% 0% 4%
Adj. Flow (vph) 117 550 38 29 1320 108 28 7 1 74 9 192
Shared Lane Traffic (%)
Lane Group Flow (vph) 117 588 0 29 1428 0 28 8 0 74 201 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 1 0 1 1 1 1
Detector Template 
Leading Detector (m) 5.0 0.0 5.0 0.0 9.0 9.0 9.0 15.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 5.0 1.8 5.0 1.8 9.0 9.0 9.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 1 6 5 2 8 4
Permitted Phases 8 4
Detector Phase 1 6 5 2 8 8 4 4
Switch Phase
Minimum Initial (s) 4.0 20.0 4.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 10.0 31.6 10.0 31.6 35.5 35.5 35.5 35.5
Total Split (s) 22.0 82.5 12.0 72.5 35.5 35.5 35.5 35.5
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 16.9% 63.5% 9.2% 55.8% 27.3% 27.3% 27.3% 27.3%
Maximum Green (s) 16.0 75.9 6.0 65.9 29.0 29.0 29.0 29.0
Yellow Time (s) 4.0 4.3 4.0 4.3 3.3 3.3 3.3 3.3
All-Red Time (s) 2.0 2.3 2.0 2.3 3.2 3.2 3.2 3.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.6 6.0 6.6 6.5 6.5 6.5 6.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 18.0 18.0 22.0 22.0 22.0 22.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 14.1 95.6 7.6 84.3 12.5 12.5 12.5 12.5
Actuated g/C Ratio 0.11 0.74 0.06 0.65 0.10 0.10 0.10 0.10
v/c Ratio 0.63 0.22 0.27 0.62 0.50 0.04 0.56 0.66
Control Delay 59.2 4.6 83.7 1.5 83.4 48.0 71.0 22.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 59.2 4.6 83.7 1.5 83.4 48.0 71.0 22.7
LOS E A F A F D E C
Approach Delay 13.6 3.1 75.5 35.7
Approach LOS B A E D

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 7 (5%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.66
Intersection Signal Delay: 10.8 Intersection LOS: B
Intersection Capacity Utilization 80.9% ICU Level of Service D
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     209: PLAZA ENTRANCE/FIRST PROFESSIONAL & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 117 588 29 1428 28 8 74 201
v/c Ratio 0.63 0.22 0.27 0.62 0.50 0.04 0.56 0.66
Control Delay 59.2 4.6 83.7 1.5 83.4 48.0 71.0 22.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 59.2 4.6 83.7 1.5 83.4 48.0 71.0 22.7
Queue Length 50th (m) 30.9 11.8 7.9 0.8 6.9 1.7 18.4 7.2
Queue Length 95th (m) m48.6 25.8 m9.9 2.5 17.0 6.4 33.0 30.8
Internal Link Dist (m) 72.0 404.3 146.5 116.1
Turn Bay Length (m) 70.0 70.0 15.0 45.0
Base Capacity (vph) 221 2686 107 2290 131 419 309 481
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.53 0.22 0.27 0.62 0.21 0.02 0.24 0.42

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 108 506 35 27 1214 99 26 6 1 68 8 177
Future Volume (vph) 108 506 35 27 1214 99 26 6 1 68 8 177
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.0 6.6 6.0 6.6 6.5 6.5 6.5 6.5
Lane Util. Factor 1.00 *1.00 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00
Frt 1.00 0.99 1.00 0.99 1.00 0.98 1.00 0.86
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1722 3656 1825 3530 1750 1880 1753 1561
Flt Permitted 0.95 1.00 0.95 1.00 0.32 1.00 0.75 1.00
Satd. Flow (perm) 1722 3656 1825 3530 590 1880 1388 1561
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 117 550 38 29 1320 108 28 7 1 74 9 192
RTOR Reduction (vph) 0 0 0 0 0 0 0 1 0 0 155 0
Lane Group Flow (vph) 117 588 0 29 1428 0 28 7 0 74 46 0
Confl. Peds. (#/hr) 7 1 1 7 3 8 8 3
Heavy Vehicles (%) 6% 4% 3% 0% 2% 1% 4% 0% 0% 3% 0% 4%
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 1 6 5 2 8 4
Permitted Phases 8 4
Actuated Green, G (s) 14.1 93.2 5.2 84.3 12.5 12.5 12.5 12.5
Effective Green, g (s) 14.1 93.2 5.2 84.3 12.5 12.5 12.5 12.5
Actuated g/C Ratio 0.11 0.72 0.04 0.65 0.10 0.10 0.10 0.10
Clearance Time (s) 6.0 6.6 6.0 6.6 6.5 6.5 6.5 6.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 186 2621 73 2289 56 180 133 150
v/s Ratio Prot c0.07 0.16 0.02 c0.40 0.00 0.03
v/s Ratio Perm 0.05 c0.05
v/c Ratio 0.63 0.22 0.40 0.62 0.50 0.04 0.56 0.31
Uniform Delay, d1 55.4 6.2 60.9 13.5 55.8 53.3 56.1 54.7
Progression Factor 0.84 0.66 1.38 0.05 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.8 0.2 2.0 0.7 6.9 0.1 5.0 1.2
Delay (s) 52.1 4.3 86.1 1.4 62.6 53.4 61.1 55.9
Level of Service D A F A E D E E
Approach Delay (s) 12.2 3.1 60.6 57.3
Approach LOS B A E E

Intersection Summary
HCM 2000 Control Delay 12.6 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 19.1
Intersection Capacity Utilization 80.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 152 625 244 439 839 108 114 599 118 115 1573 182
Future Volume (vph) 152 625 244 439 839 108 114 599 118 115 1573 182
Ideal Flow (vphpl) 1900 1900 1900 2050 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 150.0 85.0 103.0 89.0 150.0 131.0 95.0 83.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 *0.95 1.00 1.00 0.91 1.00
Ped Bike Factor 1.00 0.96 0.99 0.97 0.96 0.99 0.97
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1722 3659 1570 1931 3544 1585 1690 5265 1601 1789 5193 1601
Flt Permitted 0.950 0.950 0.098 0.323
Satd. Flow (perm) 1713 3659 1504 1907 3544 1539 174 5265 1534 602 5193 1552
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 140 117 142 154
Link Speed (k/h) 60 60 60 60
Link Distance (m) 204.5 255.3 409.2 152.3
Travel Time (s) 12.3 15.3 24.6 9.1
Confl. Peds. (#/hr) 15 26 26 15 15 24 24 15
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 6% 5% 4% 2% 3% 3% 8% 4% 2% 2% 1% 2%
Adj. Flow (vph) 165 679 265 477 912 117 124 651 128 125 1710 198
Shared Lane Traffic (%)
Lane Group Flow (vph) 165 679 265 477 912 117 124 651 128 125 1710 198
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.89 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 1 0 0 1 1 0 1 1 0
Detector Template 
Leading Detector (m) 5.0 0.0 0.0 5.0 0.0 0.0 5.0 8.0 0.0 5.0 8.0 0.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 5.0 1.8 1.8 5.0 1.8 1.8 5.0 8.0 1.8 5.0 8.0 1.8
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA Perm Prot NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 1 6 5 2 3 8 7 4
Permitted Phases 6 2 8 8 4 4
Detector Phase 1 6 6 5 2 2 3 8 8 7 4 4
Switch Phase
Minimum Initial (s) 5.0 10.0 10.0 5.0 20.0 20.0 5.0 8.0 8.0 5.0 8.0 8.0
Minimum Split (s) 10.0 39.9 39.9 10.0 41.0 41.0 8.0 44.7 44.7 8.0 44.7 44.7
Total Split (s) 21.0 40.6 40.6 33.0 52.6 52.6 8.0 46.4 46.4 10.0 48.4 48.4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 16.2% 31.2% 31.2% 25.4% 40.5% 40.5% 6.2% 35.7% 35.7% 7.7% 37.2% 37.2%
Maximum Green (s) 16.0 33.7 33.7 28.0 45.7 45.7 5.0 39.7 39.7 7.0 41.7 41.7
Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.2 4.2
All-Red Time (s) 2.0 2.7 2.7 2.0 2.7 2.7 0.0 2.5 2.5 0.0 2.5 2.5
Lost Time Adjust (s) 0.0 0.0 0.0 -3.0 0.0 0.0 -1.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 6.9 6.9 2.0 6.9 6.9 2.0 6.7 6.7 3.0 6.7 6.7
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max None C-Max C-Max None None None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 26.0 26.0 26.0 26.0 24.0 24.0 24.0 24.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 15.2 33.7 33.7 31.0 46.5 46.5 50.4 39.7 39.7 52.4 41.7 41.7
Actuated g/C Ratio 0.12 0.26 0.26 0.24 0.36 0.36 0.39 0.31 0.31 0.40 0.32 0.32
v/c Ratio 0.82 0.72 0.54 1.04 0.72 0.19 0.91 0.41 0.23 0.41 1.03 0.33
Control Delay 91.8 44.1 20.6 113.2 38.7 12.1 84.2 36.7 4.9 28.9 72.6 10.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 91.8 44.1 20.6 113.2 38.7 12.1 84.2 36.7 4.9 28.9 72.6 10.3
LOS F D C F D B F D A C E B
Approach Delay 45.6 60.2 38.7 63.8
Approach LOS D E D E

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 128 (98%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 135
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.04
Intersection Signal Delay: 55.1 Intersection LOS: E
Intersection Capacity Utilization 104.8% ICU Level of Service G
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     280: RR 31 (WESTNEY RD) & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 165 679 265 477 912 117 124 651 128 125 1710 198
v/c Ratio 0.82 0.72 0.54 1.04 0.72 0.19 0.91 0.41 0.23 0.41 1.03 0.33
Control Delay 91.8 44.1 20.6 113.2 38.7 12.1 84.2 36.7 4.9 28.9 72.6 10.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 91.8 44.1 20.6 113.2 38.7 12.1 84.2 36.7 4.9 28.9 72.6 10.3
Queue Length 50th (m) 44.5 75.6 19.7 ~135.2 63.4 2.5 19.7 46.4 0.0 20.0 ~170.9 7.9
Queue Length 95th (m) #77.5 74.9 29.7 #202.4 102.4 19.2 #53.0 57.6 11.3 33.6 #200.4 26.2
Internal Link Dist (m) 180.5 231.3 385.2 128.3
Turn Bay Length (m) 150.0 85.0 103.0 89.0 150.0 131.0 95.0 83.0
Base Capacity (vph) 211 948 493 460 1268 625 137 1607 567 306 1665 602
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.78 0.72 0.54 1.04 0.72 0.19 0.91 0.41 0.23 0.41 1.03 0.33

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 152 625 244 439 839 108 114 599 118 115 1573 182
Future Volume (vph) 152 625 244 439 839 108 114 599 118 115 1573 182
Ideal Flow (vphpl) 1900 1900 1900 2050 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 5.0 6.9 6.9 2.0 6.9 6.9 2.0 6.7 6.7 3.0 6.7 6.7
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 *0.95 1.00 1.00 0.91 1.00
Frpb, ped/bikes 1.00 1.00 0.96 1.00 1.00 0.97 1.00 1.00 0.96 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1722 3659 1504 1931 3544 1539 1690 5265 1534 1784 5193 1552
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.10 1.00 1.00 0.32 1.00 1.00
Satd. Flow (perm) 1722 3659 1504 1931 3544 1539 175 5265 1534 606 5193 1552
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 165 679 265 477 912 117 124 651 128 125 1710 198
RTOR Reduction (vph) 0 0 104 0 0 75 0 0 89 0 0 105
Lane Group Flow (vph) 165 679 161 477 912 42 124 651 39 125 1710 93
Confl. Peds. (#/hr) 15 26 26 15 15 24 24 15
Heavy Vehicles (%) 6% 5% 4% 2% 3% 3% 8% 4% 2% 2% 1% 2%
Turn Type Prot NA Perm Prot NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 1 6 5 2 3 8 7 4
Permitted Phases 6 2 8 8 4 4
Actuated Green, G (s) 15.2 33.7 33.7 28.0 46.5 46.5 44.7 39.7 39.7 48.7 41.7 41.7
Effective Green, g (s) 15.2 33.7 33.7 31.0 46.5 46.5 46.7 39.7 39.7 48.7 41.7 41.7
Actuated g/C Ratio 0.12 0.26 0.26 0.24 0.36 0.36 0.36 0.31 0.31 0.37 0.32 0.32
Clearance Time (s) 5.0 6.9 6.9 5.0 6.9 6.9 3.0 6.7 6.7 3.0 6.7 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 201 948 389 460 1267 550 132 1607 468 290 1665 497
v/s Ratio Prot 0.10 0.19 c0.25 c0.26 c0.04 0.12 c0.02 c0.33
v/s Ratio Perm 0.11 0.03 0.29 0.03 0.14 0.06
v/c Ratio 0.82 0.72 0.41 1.04 0.72 0.08 0.94 0.41 0.08 0.43 1.03 0.19
Uniform Delay, d1 56.1 43.8 40.0 49.5 36.1 27.6 36.7 35.8 32.2 27.7 44.1 31.9
Progression Factor 1.12 0.90 0.86 1.41 0.97 2.30 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 21.9 4.4 3.1 48.1 3.0 0.2 59.2 0.2 0.1 1.0 29.2 0.2
Delay (s) 84.5 43.8 37.6 117.8 38.1 63.5 95.9 36.0 32.3 28.7 73.4 32.1
Level of Service F D D F D E F D C C E C
Approach Delay (s) 48.4 65.4 43.7 66.6
Approach LOS D E D E

Intersection Summary
HCM 2000 Control Delay 58.9 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 0.98
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 21.6
Intersection Capacity Utilization 104.8% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 59 700 1279 59 114 117
Future Volume (vph) 59 700 1279 59 114 117
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 55.0 158.0 25.0 0.0
Storage Lanes 1 0 1 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 0.95 1.00 1.00
Ped Bike Factor 1.00 1.00
Frt 0.993 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1825 3476 3519 0 1789 1633
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1823 3476 3519 0 1789 1633
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 5 127
Link Speed (k/h) 60 60 50
Link Distance (m) 255.3 279.4 117.5
Travel Time (s) 15.3 16.8 8.5
Confl. Peds. (#/hr) 3 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 5% 3% 0% 2% 0%
Adj. Flow (vph) 64 761 1390 64 124 127
Shared Lane Traffic (%)
Lane Group Flow (vph) 64 761 1454 0 124 127
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14
Number of Detectors 1 0 0 1 1
Detector Template 
Leading Detector (m) 14.0 0.0 0.0 15.0 15.0
Trailing Detector (m) 5.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 5.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA NA Prot Perm
Protected Phases 1 2 2 4
Permitted Phases 4
Detector Phase 1 2 2 4 4
Switch Phase
Minimum Initial (s) 4.0 20.0 20.0 8.0 8.0
Minimum Split (s) 10.0 28.5 28.5 45.3 45.3
Total Split (s) 14.0 70.4 70.4 45.6 45.6
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Lane Group EBL EBT WBT WBR SBL SBR
Total Split (%) 10.8% 54.2% 54.2% 35.1% 35.1%
Maximum Green (s) 8.0 63.9 63.9 39.3 39.3
Yellow Time (s) 4.0 4.3 4.3 3.3 3.3
All-Red Time (s) 2.0 2.2 2.2 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.5 6.5 6.3 6.3
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max None None
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 15.0 15.0 25.0 25.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 9.7 89.5 89.5 14.4 14.4
Actuated g/C Ratio 0.07 0.69 0.69 0.11 0.11
v/c Ratio 0.47 0.32 0.60 0.63 0.43
Control Delay 76.5 2.4 6.2 68.5 12.9
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 76.5 2.4 6.2 68.5 12.9
LOS E A A E B
Approach Delay 8.1 6.2 40.4
Approach LOS A A D

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 6 (5%), Referenced to phase 2:EBWB and 6:, Start of Green
Natural Cycle: 105
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.63
Intersection Signal Delay: 10.2 Intersection LOS: B
Intersection Capacity Utilization 62.9% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     282: HWY 2 (KINGSTON RD) & WESTNEY PLAZA
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Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 64 761 1454 124 127
v/c Ratio 0.47 0.32 0.60 0.63 0.43
Control Delay 76.5 2.4 6.2 68.5 12.9
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 76.5 2.4 6.2 68.5 12.9
Queue Length 50th (m) 17.3 8.7 39.8 30.9 0.0
Queue Length 95th (m) m26.2 11.9 45.8 49.0 17.5
Internal Link Dist (m) 231.3 255.4 93.5
Turn Bay Length (m) 55.0 25.0
Base Capacity (vph) 142 2391 2423 540 582
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.45 0.32 0.60 0.23 0.22

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 59 700 1279 59 114 117
Future Volume (vph) 59 700 1279 59 114 117
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.0 6.5 6.5 6.3 6.3
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1825 3476 3520 1789 1633
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1825 3476 3520 1789 1633
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 64 761 1390 64 124 127
RTOR Reduction (vph) 0 0 2 0 0 113
Lane Group Flow (vph) 64 761 1452 0 124 14
Confl. Peds. (#/hr) 3 3
Heavy Vehicles (%) 0% 5% 3% 0% 2% 0%
Turn Type Prot NA NA Prot Perm
Protected Phases 1 2 2 4
Permitted Phases 4
Actuated Green, G (s) 8.5 88.3 88.3 14.4 14.4
Effective Green, g (s) 8.5 88.3 88.3 14.4 14.4
Actuated g/C Ratio 0.07 0.68 0.68 0.11 0.11
Clearance Time (s) 6.0 6.5 6.5 6.3 6.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 119 2361 2390 198 180
v/s Ratio Prot c0.04 0.22 c0.41 c0.07
v/s Ratio Perm 0.01
v/c Ratio 0.54 0.32 0.61 0.63 0.08
Uniform Delay, d1 58.8 8.6 11.4 55.2 51.8
Progression Factor 1.19 0.22 0.43 1.00 1.00
Incremental Delay, d2 3.7 0.3 0.9 6.1 0.2
Delay (s) 73.4 2.2 5.7 61.3 52.0
Level of Service E A A E D
Approach Delay (s) 7.7 5.7 56.6
Approach LOS A A E

Intersection Summary
HCM 2000 Control Delay 11.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 18.8
Intersection Capacity Utilization 62.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 54 658 45 123 1158 12 96 40 106 15 108 214
Future Volume (vph) 54 658 45 123 1158 12 96 40 106 15 108 214
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 2050 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 71.0 75.0 50.0 95.0 27.0 0.0 25.0 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *0.95 0.95 1.00 *0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 1.00 0.99 1.00 1.00 0.98 0.99 0.99
Frt 0.990 0.998 0.891 0.900
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1789 3395 0 1722 3467 0 1912 1558 0 1825 1679 0
Flt Permitted 0.950 0.950 0.224 0.581
Satd. Flow (perm) 1775 3395 0 1712 3467 0 449 1558 0 1107 1679 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 7 1 105 78
Link Speed (k/h) 60 60 50 50
Link Distance (m) 279.4 410.0 285.6 238.3
Travel Time (s) 16.8 24.6 20.6 17.2
Confl. Peds. (#/hr) 14 5 5 14 5 8 8 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 2% 6% 9% 6% 5% 6% 3% 8% 8% 0% 3% 1%
Adj. Flow (vph) 59 715 49 134 1259 13 104 43 115 16 117 233
Shared Lane Traffic (%)
Lane Group Flow (vph) 59 764 0 134 1272 0 104 158 0 16 350 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.89 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 1 0 1 1 1 1
Detector Template 
Leading Detector (m) 5.0 0.0 5.0 0.0 15.0 15.0 15.0 15.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 5.0 1.8 5.0 1.8 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 1 6 5 2 8 4
Permitted Phases 8 4
Detector Phase 1 6 5 2 8 8 4 4
Switch Phase
Minimum Initial (s) 4.0 20.0 4.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 10.0 28.0 10.0 28.0 41.7 41.7 41.7 41.7
Total Split (s) 15.0 61.0 24.0 70.0 45.0 45.0 45.0 45.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 11.5% 46.9% 18.5% 53.8% 34.6% 34.6% 34.6% 34.6%
Maximum Green (s) 9.0 54.3 18.0 63.3 38.3 38.3 38.3 38.3
Yellow Time (s) 4.0 4.7 4.0 4.7 3.9 3.9 3.9 3.9
All-Red Time (s) 2.0 2.0 2.0 2.0 2.8 2.8 2.8 2.8
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 -3.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.7 6.0 6.7 3.7 6.7 6.7 6.7
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max None None None None
Walk Time (s) 15.0 15.0 20.0 20.0 20.0 20.0
Flash Dont Walk (s) 5.0 5.0 8.0 8.0 8.0 8.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 8.9 68.3 14.9 76.6 30.4 27.4 27.4 27.4
Actuated g/C Ratio 0.07 0.53 0.11 0.59 0.23 0.21 0.21 0.21
v/c Ratio 0.48 0.43 0.68 0.62 0.99 0.38 0.07 0.84
Control Delay 62.9 16.3 86.9 9.1 135.3 17.3 37.7 55.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 62.9 16.3 86.9 9.1 135.3 17.3 37.7 55.6
LOS E B F A F B D E
Approach Delay 19.6 16.5 64.2 54.8
Approach LOS B B E D

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 128 (98%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.99
Intersection Signal Delay: 26.7 Intersection LOS: C
Intersection Capacity Utilization 81.7% ICU Level of Service D
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     283: RITCHIE AV/CHAPMAN DR & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 59 764 134 1272 104 158 16 350
v/c Ratio 0.48 0.43 0.68 0.62 0.99 0.38 0.07 0.84
Control Delay 62.9 16.3 86.9 9.1 135.3 17.3 37.7 55.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 62.9 16.3 86.9 9.1 135.3 17.3 37.7 55.6
Queue Length 50th (m) 14.0 34.1 35.5 33.6 26.7 11.2 3.3 68.8
Queue Length 95th (m) 30.2 56.2 50.8 176.5 #55.0 27.6 8.8 95.3
Internal Link Dist (m) 255.4 386.0 261.6 214.3
Turn Bay Length (m) 71.0 50.0 27.0 25.0
Base Capacity (vph) 133 1786 241 2044 142 533 326 549
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.44 0.43 0.56 0.62 0.73 0.30 0.05 0.64

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Signalized Intersection Capacity Analysis AM Peak Hour
283: RITCHIE AV/CHAPMAN DR & HWY 2 (KINGSTON RD) Pickering Ajax - 2041 Future BRT AM

Synchro 11 05-10-2021
IBI Group Page 32

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 54 658 45 123 1158 12 96 40 106 15 108 214
Future Volume (vph) 54 658 45 123 1158 12 96 40 106 15 108 214
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 2050 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.0 6.7 6.0 6.7 3.7 6.7 6.7 6.7
Lane Util. Factor 1.00 *0.95 1.00 *0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.98 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00
Frt 1.00 0.99 1.00 1.00 1.00 0.89 1.00 0.90
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1789 3396 1722 3468 1906 1558 1810 1680
Flt Permitted 0.95 1.00 0.95 1.00 0.22 1.00 0.58 1.00
Satd. Flow (perm) 1789 3396 1722 3468 449 1558 1106 1680
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 59 715 49 134 1259 13 104 43 115 16 117 233
RTOR Reduction (vph) 0 3 0 0 0 0 0 83 0 0 62 0
Lane Group Flow (vph) 59 761 0 134 1272 0 104 75 0 16 288 0
Confl. Peds. (#/hr) 14 5 5 14 5 8 8 5
Heavy Vehicles (%) 2% 6% 9% 6% 5% 6% 3% 8% 8% 0% 3% 1%
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 1 6 5 2 8 4
Permitted Phases 8 4
Actuated Green, G (s) 7.8 68.3 14.9 75.4 27.4 27.4 27.4 27.4
Effective Green, g (s) 7.8 68.3 14.9 75.4 30.4 27.4 27.4 27.4
Actuated g/C Ratio 0.06 0.53 0.11 0.58 0.23 0.21 0.21 0.21
Clearance Time (s) 6.0 6.7 6.0 6.7 6.7 6.7 6.7 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 107 1784 197 2011 104 328 233 354
v/s Ratio Prot 0.03 0.22 c0.08 c0.37 0.05 0.17
v/s Ratio Perm c0.23 0.01
v/c Ratio 0.55 0.43 0.68 0.63 1.00 0.23 0.07 0.81
Uniform Delay, d1 59.4 18.9 55.3 18.1 49.8 42.5 41.1 48.9
Progression Factor 0.87 0.75 1.31 0.39 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.8 0.7 8.3 1.4 88.3 0.4 0.1 13.4
Delay (s) 57.4 14.9 80.5 8.5 138.1 42.9 41.2 62.3
Level of Service E B F A F D D E
Approach Delay (s) 17.9 15.3 80.7 61.4
Approach LOS B B F E

Intersection Summary
HCM 2000 Control Delay 28.0 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 19.4
Intersection Capacity Utilization 81.7% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 30 750 11 8 1297 14 10 0 5 4 0 37
Future Volume (vph) 30 750 11 8 1297 14 10 0 5 4 0 37
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 65.0 30.0 35.0 110.0 15.0 0.0 95.0 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 1.00 1.00 1.00 0.98 1.00 0.99
Frt 0.998 0.998 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1825 3503 0 1825 3537 0 1825 1607 0 1825 1518 0
Flt Permitted 0.950 0.950 0.731 0.754
Satd. Flow (perm) 1823 3503 0 1818 3537 0 1401 1607 0 1443 1518 0
Right Turn on Red No No Yes Yes
Satd. Flow (RTOR) 188 85
Link Speed (k/h) 60 60 50 50
Link Distance (m) 103.8 78.1 173.0 140.7
Travel Time (s) 6.2 4.7 12.5 10.1
Confl. Peds. (#/hr) 4 5 5 4 2 3 3 2
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 4% 0% 0% 3% 0% 0% 0% 0% 0% 0% 6%
Adj. Flow (vph) 33 815 12 9 1410 15 11 0 5 4 0 40
Shared Lane Traffic (%)
Lane Group Flow (vph) 33 827 0 9 1425 0 11 5 0 4 40 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 1 0 1 1 1 1
Detector Template 
Leading Detector (m) 5.0 0.0 5.0 0.0 10.0 9.0 10.0 13.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -2.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -2.0
Detector 1 Size(m) 5.0 1.8 5.0 1.8 10.0 9.0 10.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 1 6 5 2 8 4
Permitted Phases 8 4
Detector Phase 1 6 5 2 8 8 4 4
Switch Phase
Minimum Initial (s) 4.0 20.0 4.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 10.0 32.6 10.0 32.6 46.1 46.1 46.1 46.1
Total Split (s) 12.0 73.9 10.0 71.9 46.1 46.1 46.1 46.1
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 9.2% 56.8% 7.7% 55.3% 35.5% 35.5% 35.5% 35.5%
Maximum Green (s) 6.0 67.3 4.0 65.3 39.0 39.0 39.0 39.0
Yellow Time (s) 4.0 4.4 4.0 4.4 3.6 3.6 3.6 3.6
All-Red Time (s) 2.0 2.2 2.0 2.2 3.5 3.5 3.5 3.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.6 6.0 6.6 7.1 7.1 7.1 7.1
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 19.0 19.0 25.0 25.0 25.0 25.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 7.8 109.8 6.2 103.5 8.1 8.1 8.1 8.1
Actuated g/C Ratio 0.06 0.84 0.05 0.80 0.06 0.06 0.06 0.06
v/c Ratio 0.30 0.28 0.10 0.51 0.13 0.02 0.04 0.23
Control Delay 49.7 7.9 57.8 2.3 61.0 0.2 58.5 3.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 49.7 7.9 57.8 2.3 61.0 0.2 58.5 3.1
LOS D A E A E A E A
Approach Delay 9.5 2.7 42.0 8.1
Approach LOS A A D A

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 27 (21%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.51
Intersection Signal Delay: 5.5 Intersection LOS: A
Intersection Capacity Utilization 56.8% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     289: HAKIM PLAZA/DURHAM CENTRE & HWY 2 (KINGSTON RD)



Queues AM Peak Hour
289: HAKIM PLAZA/DURHAM CENTRE & HWY 2 (KINGSTON RD)Pickering Ajax - 2041 Future BRT AM

Synchro 11 05-10-2021
IBI Group Page 35

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 33 827 9 1425 11 5 4 40
v/c Ratio 0.30 0.28 0.10 0.51 0.13 0.02 0.04 0.23
Control Delay 49.7 7.9 57.8 2.3 61.0 0.2 58.5 3.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 49.7 7.9 57.8 2.3 61.0 0.2 58.5 3.1
Queue Length 50th (m) 5.9 67.7 2.3 19.1 2.7 0.0 1.0 0.0
Queue Length 95th (m) m11.0 101.2 m4.4 23.7 9.0 0.0 4.7 0.3
Internal Link Dist (m) 79.8 54.1 149.0 116.7
Turn Bay Length (m) 65.0 35.0 15.0 95.0
Base Capacity (vph) 111 2960 87 2816 420 613 432 514
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.30 0.28 0.10 0.51 0.03 0.01 0.01 0.08

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 30 750 11 8 1297 14 10 0 5 4 0 37
Future Volume (vph) 30 750 11 8 1297 14 10 0 5 4 0 37
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.0 6.6 6.0 6.6 7.1 7.1 7.1 7.1
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.98 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1825 3502 1825 3538 1821 1607 1818 1518
Flt Permitted 0.95 1.00 0.95 1.00 0.73 1.00 0.75 1.00
Satd. Flow (perm) 1825 3502 1825 3538 1401 1607 1444 1518
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 33 815 12 9 1410 15 11 0 5 4 0 40
RTOR Reduction (vph) 0 0 0 0 0 0 0 5 0 0 38 0
Lane Group Flow (vph) 33 827 0 9 1425 0 11 0 0 4 2 0
Confl. Peds. (#/hr) 4 5 5 4 2 3 3 2
Heavy Vehicles (%) 0% 4% 0% 0% 3% 0% 0% 0% 0% 0% 0% 6%
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 1 6 5 2 8 4
Permitted Phases 8 4
Actuated Green, G (s) 5.4 102.3 1.5 98.4 6.5 6.5 6.5 6.5
Effective Green, g (s) 5.4 102.3 1.5 98.4 6.5 6.5 6.5 6.5
Actuated g/C Ratio 0.04 0.79 0.01 0.76 0.05 0.05 0.05 0.05
Clearance Time (s) 6.0 6.6 6.0 6.6 7.1 7.1 7.1 7.1
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 75 2755 21 2677 70 80 72 75
v/s Ratio Prot c0.02 c0.24 0.00 c0.40 0.00 0.00
v/s Ratio Perm c0.01 0.00
v/c Ratio 0.44 0.30 0.43 0.53 0.16 0.00 0.06 0.03
Uniform Delay, d1 60.8 3.9 63.8 6.4 59.1 58.7 58.8 58.7
Progression Factor 0.76 2.46 0.95 0.27 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.5 0.2 11.4 0.6 1.1 0.0 0.3 0.1
Delay (s) 49.5 9.7 71.8 2.4 60.2 58.7 59.1 58.9
Level of Service D A E A E E E E
Approach Delay (s) 11.3 2.8 59.7 58.9
Approach LOS B A E E

Intersection Summary
HCM 2000 Control Delay 7.3 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 19.7
Intersection Capacity Utilization 56.8% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 80 412 238 458 1013 83 168 527 140 50 1216 137
Future Volume (vph) 80 412 238 458 1013 83 168 527 140 50 1216 137
Ideal Flow (vphpl) 1900 1900 1900 2050 2005 1900 2050 1900 1900 1900 2000 1900
Storage Length (m) 130.0 145.0 120.0 65.0 155.0 145.0 95.0 70.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 *1.00 1.00
Ped Bike Factor 1.00 0.97 0.99 0.97 0.98 1.00 0.98
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1668 3545 1536 1888 3888 1597 1870 3433 1536 1716 3878 1536
Flt Permitted 0.950 0.950 0.080 0.354
Satd. Flow (perm) 1663 3545 1494 1873 3888 1557 157 3433 1503 637 3878 1503
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 140 98 152 136
Link Speed (k/h) 60 60 60 60
Link Distance (m) 181.4 167.4 451.2 143.2
Travel Time (s) 10.9 10.0 27.1 8.6
Confl. Peds. (#/hr) 8 9 9 8 8 8 8 8
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 7% 6% 4% 2% 2% 0% 3% 4% 4% 4% 2% 4%
Adj. Flow (vph) 87 448 259 498 1101 90 183 573 152 54 1322 149
Shared Lane Traffic (%)
Lane Group Flow (vph) 87 448 259 498 1101 90 183 573 152 54 1322 149
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 0.92 0.95 1.01 0.92 1.01 1.01 1.01 0.95 1.01
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 1 0 0 1 1 0 1 1 0
Detector Template 
Leading Detector (m) 5.0 0.0 0.0 5.0 0.0 0.0 5.0 5.0 0.0 5.0 5.0 0.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 5.0 1.8 1.8 5.0 1.8 1.8 5.0 5.0 1.8 5.0 5.0 1.8
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA Perm Prot NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 1 6 5 2 3 8 7 4
Permitted Phases 6 2 8 8 4 4
Detector Phase 1 6 6 5 2 2 3 8 8 7 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 5.0 20.0 20.0 5.0 8.0 8.0 5.0 8.0 8.0
Minimum Split (s) 10.0 29.2 29.2 10.0 29.2 29.2 8.0 38.7 38.7 8.0 38.7 38.7
Total Split (s) 15.0 31.0 31.0 38.0 54.0 54.0 8.0 53.0 53.0 8.0 53.0 53.0
Total Split (%) 11.5% 23.8% 23.8% 29.2% 41.5% 41.5% 6.2% 40.8% 40.8% 6.2% 40.8% 40.8%
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 10.0 24.8 24.8 33.0 47.8 47.8 5.0 46.3 46.3 5.0 46.3 46.3
Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.2 4.2
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 0.0 2.5 2.5 0.0 2.5 2.5
Lost Time Adjust (s) 0.0 0.0 0.0 -3.0 0.0 0.0 -3.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 6.2 6.2 2.0 6.2 6.2 0.0 6.7 6.7 3.0 6.7 6.7
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max None C-Max C-Max None None None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 16.0 16.0 16.0 16.0 25.0 25.0 25.0 25.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 9.5 24.9 24.9 36.1 48.5 48.5 60.8 47.7 47.7 54.8 46.1 46.1
Actuated g/C Ratio 0.07 0.19 0.19 0.28 0.37 0.37 0.47 0.37 0.37 0.42 0.35 0.35
v/c Ratio 0.71 0.66 0.65 0.95 0.76 0.14 1.02 0.46 0.23 0.17 0.96 0.24
Control Delay 112.6 33.0 16.2 73.1 19.4 2.9 102.5 33.1 5.2 22.1 57.9 6.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 112.6 33.0 16.2 73.1 19.4 2.9 102.5 33.1 5.2 22.1 57.9 6.8
LOS F C B E B A F C A C E A
Approach Delay 36.3 34.3 42.4 51.7
Approach LOS D C D D

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 36 (28%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 110
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.02
Intersection Signal Delay: 41.5 Intersection LOS: D
Intersection Capacity Utilization 100.7% ICU Level of Service G
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     299: RR 41 (SALEM RD) & HIGHWAY 2
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 87 448 259 498 1101 90 183 573 152 54 1322 149
v/c Ratio 0.71 0.66 0.65 0.95 0.76 0.14 1.02 0.46 0.23 0.17 0.96 0.24
Control Delay 112.6 33.0 16.2 73.1 19.4 2.9 102.5 33.1 5.2 22.1 57.9 6.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 112.6 33.0 16.2 73.1 19.4 2.9 102.5 33.1 5.2 22.1 57.9 6.8
Queue Length 50th (m) 23.8 57.9 41.1 104.8 66.6 0.6 ~32.2 59.3 0.0 7.8 164.4 2.2
Queue Length 95th (m) #47.4 44.2 5.5 #189.0 115.8 m4.8 #79.2 76.2 14.1 15.7 #208.2 16.4
Internal Link Dist (m) 157.4 143.4 427.2 119.2
Turn Bay Length (m) 130.0 145.0 120.0 65.0 155.0 145.0 95.0 70.0
Base Capacity (vph) 128 679 399 524 1449 642 179 1258 647 310 1381 622
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.68 0.66 0.65 0.95 0.76 0.14 1.02 0.46 0.23 0.17 0.96 0.24

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Signalized Intersection Capacity Analysis AM Peak Hour
299: RR 41 (SALEM RD) & HIGHWAY 2 Pickering Ajax - 2041 Future BRT AM

Synchro 11 05-10-2021
IBI Group Page 40

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 80 412 238 458 1013 83 168 527 140 50 1216 137
Future Volume (vph) 80 412 238 458 1013 83 168 527 140 50 1216 137
Ideal Flow (vphpl) 1900 1900 1900 2050 2005 1900 2050 1900 1900 1900 2000 1900
Total Lost time (s) 5.0 6.2 6.2 2.0 6.2 6.2 0.0 6.7 6.7 3.0 6.7 6.7
Lane Util. Factor 1.00 *1.00 1.00 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 *1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 0.97 1.00 1.00 0.98 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1668 3545 1494 1888 3888 1557 1870 3433 1503 1714 3878 1503
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.08 1.00 1.00 0.35 1.00 1.00
Satd. Flow (perm) 1668 3545 1494 1888 3888 1557 158 3433 1503 638 3878 1503
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 87 448 259 498 1101 90 183 573 152 54 1322 149
RTOR Reduction (vph) 0 0 114 0 0 57 0 0 96 0 0 87
Lane Group Flow (vph) 87 448 145 498 1101 33 183 573 56 54 1322 62
Confl. Peds. (#/hr) 8 9 9 8 8 8 8 8
Heavy Vehicles (%) 7% 6% 4% 2% 2% 0% 3% 4% 4% 4% 2% 4%
Turn Type Prot NA Perm Prot NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 1 6 5 2 3 8 7 4
Permitted Phases 6 2 8 8 4 4
Actuated Green, G (s) 9.5 24.3 24.3 33.1 47.9 47.9 52.7 47.7 47.7 50.7 46.7 46.7
Effective Green, g (s) 9.5 24.3 24.3 36.1 47.9 47.9 57.7 47.7 47.7 50.7 46.7 46.7
Actuated g/C Ratio 0.07 0.19 0.19 0.28 0.37 0.37 0.44 0.37 0.37 0.39 0.36 0.36
Clearance Time (s) 5.0 6.2 6.2 5.0 6.2 6.2 3.0 6.7 6.7 3.0 6.7 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 121 662 279 524 1432 573 175 1259 551 281 1393 539
v/s Ratio Prot 0.05 0.13 c0.26 c0.28 c0.06 0.17 0.01 c0.34
v/s Ratio Perm 0.10 0.02 0.40 0.04 0.07 0.04
v/c Ratio 0.72 0.68 0.52 0.95 0.77 0.06 1.05 0.46 0.10 0.19 0.95 0.11
Uniform Delay, d1 58.9 49.2 47.6 46.1 36.2 26.5 33.2 31.3 27.1 25.3 40.5 27.8
Progression Factor 1.44 0.58 0.38 1.02 0.45 0.58 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 17.8 5.3 6.5 24.6 3.4 0.2 80.6 0.3 0.1 0.3 13.6 0.1
Delay (s) 102.7 33.6 24.7 71.4 19.6 15.4 113.8 31.5 27.1 25.6 54.1 27.9
Level of Service F C C E B B F C C C D C
Approach Delay (s) 38.3 34.6 47.4 50.6
Approach LOS D C D D

Intersection Summary
HCM 2000 Control Delay 42.5 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 20.9
Intersection Capacity Utilization 100.7% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 50 667 1184 71 49 8
Future Volume (vph) 50 667 1184 71 49 8
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 95.0 108.0 15.0 0.0
Storage Lanes 1 0 1 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 0.95 1.00 1.00
Ped Bike Factor 1.00 1.00 0.98
Frt 0.992 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1825 3476 3446 0 1789 1633
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1817 3476 3446 0 1789 1603
Right Turn on Red No Yes
Satd. Flow (RTOR) 9
Link Speed (k/h) 60 60 50
Link Distance (m) 127.0 65.0 101.5
Travel Time (s) 7.6 3.9 7.3
Confl. Peds. (#/hr) 9 9 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 5% 5% 1% 2% 0%
Adj. Flow (vph) 54 725 1287 77 53 9
Shared Lane Traffic (%)
Lane Group Flow (vph) 54 725 1364 0 53 9
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14
Number of Detectors 1 0 0 1 1
Detector Template 
Leading Detector (m) 5.0 0.0 0.0 13.0 13.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 5.0 1.8 1.8 13.0 13.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA NA Prot Perm
Protected Phases 1 2 2 4
Permitted Phases 4
Detector Phase 1 2 2 4 4
Switch Phase
Minimum Initial (s) 4.0 20.0 20.0 8.0 8.0
Minimum Split (s) 10.0 28.0 28.0 44.7 44.7
Total Split (s) 15.0 70.3 70.3 44.7 44.7
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Lane Group EBL EBT WBT WBR SBL SBR
Total Split (%) 11.5% 54.1% 54.1% 34.4% 34.4%
Maximum Green (s) 9.0 63.7 63.7 38.0 38.0
Yellow Time (s) 4.0 4.5 4.5 3.0 3.0
All-Red Time (s) 2.0 2.1 2.1 3.7 3.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.6 6.6 6.7 6.7
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max None None
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 12.0 12.0 24.0 24.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 9.2 98.4 98.4 9.7 9.7
Actuated g/C Ratio 0.07 0.76 0.76 0.07 0.07
v/c Ratio 0.42 0.28 0.52 0.40 0.07
Control Delay 74.1 11.8 4.3 65.5 28.0
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 74.1 11.8 4.3 65.5 28.0
LOS E B A E C
Approach Delay 16.1 4.3 60.0
Approach LOS B A E

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 87 (67%), Referenced to phase 2:EBWB and 6:, Start of Green
Natural Cycle: 95
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.52
Intersection Signal Delay: 10.0 Intersection LOS: B
Intersection Capacity Utilization 62.2% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     611: HWY 2 (KINGSTON RD) & BEST BUY ENT
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Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 54 725 1364 53 9
v/c Ratio 0.42 0.28 0.52 0.40 0.07
Control Delay 74.1 11.8 4.3 65.5 28.0
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 74.1 11.8 4.3 65.5 28.0
Queue Length 50th (m) 14.5 25.7 23.5 13.2 0.0
Queue Length 95th (m) 28.3 108.7 38.9 25.9 5.5
Internal Link Dist (m) 103.0 41.0 77.5
Turn Bay Length (m) 95.0 15.0
Base Capacity (vph) 141 2630 2607 522 474
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.38 0.28 0.52 0.10 0.02

Intersection Summary
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 50 667 1184 71 49 8
Future Volume (vph) 50 667 1184 71 49 8
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.0 6.6 6.6 6.7 6.7
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1825 3476 3445 1789 1603
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1825 3476 3445 1789 1603
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 54 725 1287 77 53 9
RTOR Reduction (vph) 0 0 0 0 0 8
Lane Group Flow (vph) 54 725 1364 0 53 1
Confl. Peds. (#/hr) 9 9 5
Heavy Vehicles (%) 0% 5% 5% 1% 2% 0%
Turn Type Prot NA NA Prot Perm
Protected Phases 1 2 2 4
Permitted Phases 4
Actuated Green, G (s) 8.1 94.5 94.5 8.1 8.1
Effective Green, g (s) 8.1 94.5 94.5 8.1 8.1
Actuated g/C Ratio 0.06 0.73 0.73 0.06 0.06
Clearance Time (s) 6.0 6.6 6.6 6.7 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 113 2526 2504 111 99
v/s Ratio Prot c0.03 0.21 c0.40 c0.03
v/s Ratio Perm 0.00
v/c Ratio 0.48 0.29 0.54 0.48 0.01
Uniform Delay, d1 58.9 6.1 8.0 58.9 57.2
Progression Factor 1.14 1.68 0.41 1.00 1.00
Incremental Delay, d2 3.0 0.3 0.7 3.2 0.0
Delay (s) 70.1 10.6 4.0 62.1 57.2
Level of Service E B A E E
Approach Delay (s) 14.7 4.0 61.4
Approach LOS B A E

Intersection Summary
HCM 2000 Control Delay 9.4 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 19.3
Intersection Capacity Utilization 62.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 50 489 1348 19 26 72
Future Volume (vph) 50 489 1348 19 26 72
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 100.0 59.0 80.0 0.0
Storage Lanes 1 0 1 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 0.95 1.00 1.00
Ped Bike Factor 1.00 1.00 0.99
Frt 0.998 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1659 3510 3571 0 1825 1585
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1658 3510 3571 0 1825 1562
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 2 78
Link Speed (k/h) 70 70 50
Link Distance (m) 661.2 325.5 139.1
Travel Time (s) 34.0 16.7 10.0
Confl. Peds. (#/hr) 2 2 2
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 10% 4% 2% 0% 0% 3%
Adj. Flow (vph) 54 532 1465 21 28 78
Shared Lane Traffic (%)
Lane Group Flow (vph) 54 532 1486 0 28 78
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14
Number of Detectors 1 0 0 2 1
Detector Template 
Leading Detector (m) 5.0 0.0 0.0 24.0 14.0
Trailing Detector (m) 0.0 0.0 0.0 -1.0 -1.0
Detector 1 Position(m) 0.0 0.0 0.0 -1.0 -1.0
Detector 1 Size(m) 5.0 1.8 1.8 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 15.0
Detector 2 Size(m) 9.0
Detector 2 Type Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0
Turn Type Prot NA NA Prot Perm
Protected Phases 1 6 2 4
Permitted Phases 4
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Lane Group EBL EBT WBT WBR SBL SBR
Detector Phase 1 6 2 4 4
Switch Phase
Minimum Initial (s) 4.0 20.0 20.0 8.0 8.0
Minimum Split (s) 10.0 30.0 30.0 33.9 33.9
Total Split (s) 16.0 95.8 79.8 34.2 34.2
Total Split (%) 12.3% 73.7% 61.4% 26.3% 26.3%
Maximum Green (s) 10.0 89.2 73.2 28.3 28.3
Yellow Time (s) 4.0 4.8 4.8 3.7 3.7
All-Red Time (s) 2.0 1.8 1.8 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.6 6.6 5.9 5.9
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max None None
Walk Time (s) 17.0 17.0 16.0 16.0
Flash Dont Walk (s) 5.0 5.0 12.0 12.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 9.6 112.9 99.7 8.7 8.7
Actuated g/C Ratio 0.07 0.87 0.77 0.07 0.07
v/c Ratio 0.44 0.17 0.54 0.23 0.44
Control Delay 48.0 3.2 2.6 61.8 20.1
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 48.0 3.2 2.6 61.8 20.1
LOS D A A E C
Approach Delay 7.4 2.6 31.2
Approach LOS A A C

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 44 (34%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.54
Intersection Signal Delay: 5.2 Intersection LOS: A
Intersection Capacity Utilization 59.7% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     627: HWY 2 (KINGSTON RD) & ALEXANDER'S CROSSING
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Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 54 532 1486 28 78
v/c Ratio 0.44 0.17 0.54 0.23 0.44
Control Delay 48.0 3.2 2.6 61.8 20.1
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 48.0 3.2 2.6 61.8 20.1
Queue Length 50th (m) 5.7 44.8 17.2 7.0 0.0
Queue Length 95th (m) 15.3 0.2 24.2 16.6 15.2
Internal Link Dist (m) 637.2 301.5 115.1
Turn Bay Length (m) 100.0 80.0
Base Capacity (vph) 139 3049 2739 397 401
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.39 0.17 0.54 0.07 0.19

Intersection Summary
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 50 489 1348 19 26 72
Future Volume (vph) 50 489 1348 19 26 72
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.0 6.6 6.6 5.9 5.9
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1659 3510 3571 1825 1562
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1659 3510 3571 1825 1562
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 54 532 1465 21 28 78
RTOR Reduction (vph) 0 0 1 0 0 74
Lane Group Flow (vph) 54 532 1485 0 28 4
Confl. Peds. (#/hr) 2 2 2
Heavy Vehicles (%) 10% 4% 2% 0% 0% 3%
Turn Type Prot NA NA Prot Perm
Protected Phases 1 6 2 4
Permitted Phases 4
Actuated Green, G (s) 8.4 110.4 96.0 7.1 7.1
Effective Green, g (s) 8.4 110.4 96.0 7.1 7.1
Actuated g/C Ratio 0.06 0.85 0.74 0.05 0.05
Clearance Time (s) 6.0 6.6 6.6 5.9 5.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 107 2980 2637 99 85
v/s Ratio Prot c0.03 0.15 c0.42 c0.02
v/s Ratio Perm 0.00
v/c Ratio 0.50 0.18 0.56 0.28 0.05
Uniform Delay, d1 58.8 1.7 7.6 59.0 58.3
Progression Factor 0.66 1.70 0.22 1.00 1.00
Incremental Delay, d2 3.6 0.1 0.7 1.6 0.2
Delay (s) 42.1 3.1 2.4 60.6 58.5
Level of Service D A A E E
Approach Delay (s) 6.7 2.4 59.0
Approach LOS A A E

Intersection Summary
HCM 2000 Control Delay 6.3 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 18.5
Intersection Capacity Utilization 59.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 77 461 1061 52 103 327
Future Volume (vph) 77 461 1061 52 103 327
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 105.0 60.0 50.0 0.0
Storage Lanes 1 0 1 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 1.00 *0.95 0.95 0.95 1.00 1.00
Frt 0.993 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1755 3444 3553 0 1789 1617
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1755 3444 3553 0 1789 1617
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 5 224
Link Speed (k/h) 70 70 60
Link Distance (m) 325.5 140.2 739.1
Travel Time (s) 16.7 7.2 44.3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 4% 6% 2% 2% 2% 1%
Adj. Flow (vph) 84 501 1153 57 112 355
Shared Lane Traffic (%)
Lane Group Flow (vph) 84 501 1210 0 112 355
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14
Number of Detectors 1 0 0 1 1
Detector Template 
Leading Detector (m) 5.0 0.0 0.0 15.0 15.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 5.0 1.8 1.8 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA NA Prot Perm
Protected Phases 1 6 2 4
Permitted Phases 4
Detector Phase 1 6 2 4 4
Switch Phase
Minimum Initial (s) 4.0 20.0 20.0 8.0 8.0
Minimum Split (s) 10.0 29.0 29.0 33.3 33.3
Total Split (s) 19.0 88.0 69.0 42.0 42.0
Total Split (%) 14.6% 67.7% 53.1% 32.3% 32.3%
Maximum Green (s) 13.0 81.2 62.2 35.7 35.7
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Lane Group EBL EBT WBT WBR SBL SBR
Yellow Time (s) 4.0 5.0 5.0 4.2 4.2
All-Red Time (s) 2.0 1.8 1.8 2.1 2.1
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.8 6.8 6.3 6.3
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max None None
Walk Time (s) 16.0 16.0 15.0 15.0
Flash Dont Walk (s) 5.0 5.0 12.0 12.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 11.5 98.7 81.2 18.2 18.2
Actuated g/C Ratio 0.09 0.76 0.62 0.14 0.14
v/c Ratio 0.54 0.19 0.55 0.45 0.85
Control Delay 93.0 0.8 1.9 54.7 37.4
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 93.0 0.8 1.9 54.7 37.4
LOS F A A D D
Approach Delay 14.0 1.9 41.5
Approach LOS B A D

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 20 (15%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.85
Intersection Signal Delay: 13.2 Intersection LOS: B
Intersection Capacity Utilization 62.1% ICU Level of Service B
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     629: HWY 2 (KINGSTON RD) & AUDLEY RD
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Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 84 501 1210 112 355
v/c Ratio 0.54 0.19 0.55 0.45 0.85
Control Delay 93.0 0.8 1.9 54.7 37.4
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 93.0 0.8 1.9 54.7 37.4
Queue Length 50th (m) 23.1 1.2 7.4 26.8 34.1
Queue Length 95th (m) 39.8 4.3 10.2 40.7 63.5
Internal Link Dist (m) 301.5 116.2 715.1
Turn Bay Length (m) 105.0 50.0
Base Capacity (vph) 184 2613 2220 491 606
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.46 0.19 0.55 0.23 0.59

Intersection Summary
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 77 461 1061 52 103 327
Future Volume (vph) 77 461 1061 52 103 327
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.0 6.8 6.8 6.3 6.3
Lane Util. Factor 1.00 *0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1755 3444 3553 1789 1617
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1755 3444 3553 1789 1617
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 84 501 1153 57 112 355
RTOR Reduction (vph) 0 0 2 0 0 193
Lane Group Flow (vph) 84 501 1208 0 112 162
Heavy Vehicles (%) 4% 6% 2% 2% 2% 1%
Turn Type Prot NA NA Prot Perm
Protected Phases 1 6 2 4
Permitted Phases 4
Actuated Green, G (s) 11.5 98.7 81.2 18.2 18.2
Effective Green, g (s) 11.5 98.7 81.2 18.2 18.2
Actuated g/C Ratio 0.09 0.76 0.62 0.14 0.14
Clearance Time (s) 6.0 6.8 6.8 6.3 6.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 155 2614 2219 250 226
v/s Ratio Prot c0.05 0.15 c0.34 0.06
v/s Ratio Perm c0.10
v/c Ratio 0.54 0.19 0.54 0.45 0.72
Uniform Delay, d1 56.7 4.4 13.9 51.3 53.4
Progression Factor 1.43 0.12 0.08 1.00 1.00
Incremental Delay, d2 3.8 0.2 0.6 1.3 10.4
Delay (s) 85.0 0.7 1.8 52.6 63.9
Level of Service F A A D E
Approach Delay (s) 12.8 1.8 61.1
Approach LOS B A E

Intersection Summary
HCM 2000 Control Delay 16.9 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 19.1
Intersection Capacity Utilization 62.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBU WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 42 534 13 1614 42 94 94
Future Volume (vph) 42 534 13 1614 42 94 94
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 50.0 40.0 0.0 0.0 0.0
Storage Lanes 1 1 0 1 1
Taper Length (m) 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 0.95 0.95 1.00 1.00
Frt 0.996 0.850
Flt Protected 0.950 0.950 0.950
Satd. Flow (prot) 1750 3500 1750 3486 0 1750 1566
Flt Permitted 0.950 0.950 0.950
Satd. Flow (perm) 1750 3500 1750 3486 0 1750 1566
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 3 91
Link Speed (k/h) 50 50 50
Link Distance (m) 234.5 599.1 199.1
Travel Time (s) 16.9 43.1 14.3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 46 580 14 1754 46 102 102
Shared Lane Traffic (%)
Lane Group Flow (vph) 46 580 14 1800 0 102 102
Enter Blocked Intersection No No No No No No No
Lane Alignment Left Left R NA Left Right Left Right
Median Width(m) 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 97 97 97 97 97
Number of Detectors 1 0 1 0 1 1
Detector Template Left Thru Left Thru Left Right
Leading Detector (m) 5.0 0.0 5.0 0.0 5.0 2.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 5.0 0.6 5.0 0.6 5.0 2.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA Prot NA Prot Perm
Protected Phases 1 6 5 2 4
Permitted Phases 4
Detector Phase 1 6 5 2 4 4
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 10.5 36.5 10.5 22.5 36.5 36.5
Total Split (s) 13.0 81.2 12.0 80.2 36.8 36.8
Total Split (%) 10.0% 62.5% 9.2% 61.7% 28.3% 28.3%
Maximum Green (s) 6.5 74.7 5.5 73.7 30.3 30.3
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.8 2.8 2.8 2.8 2.8 2.8
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Lane Group EBL EBT WBU WBT WBR SBL SBR
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.5 6.5 6.5 6.5 6.5 6.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max None None
Walk Time (s) 11.0 11.0 11.0 11.0
Flash Dont Walk (s) 19.0 5.0 19.0 19.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 8.9 98.4 6.6 91.1 12.9 12.9
Actuated g/C Ratio 0.07 0.76 0.05 0.70 0.10 0.10
v/c Ratio 0.39 0.22 0.16 0.74 0.59 0.43
Control Delay 63.5 5.4 72.1 3.1 69.0 18.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 63.5 5.4 72.1 3.1 69.0 18.6
LOS E A E A E B
Approach Delay 9.7 3.6 43.8
Approach LOS A A D

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 58 (45%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 105
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.74
Intersection Signal Delay: 8.2 Intersection LOS: A
Intersection Capacity Utilization 62.6% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     28: Dundas St. & Des Newman Blvd
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Lane Group EBL EBT WBU WBT SBL SBR
Lane Group Flow (vph) 46 580 14 1800 102 102
v/c Ratio 0.39 0.22 0.16 0.74 0.59 0.43
Control Delay 63.5 5.4 72.1 3.1 69.0 18.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 63.5 5.4 72.1 3.1 69.0 18.6
Queue Length 50th (m) 10.6 13.7 3.6 12.1 23.4 2.4
Queue Length 95th (m) 21.9 34.8 m5.1 19.2 38.9 17.2
Internal Link Dist (m) 210.5 575.1 175.1
Turn Bay Length (m) 50.0 40.0
Base Capacity (vph) 121 2648 89 2444 407 434
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.38 0.22 0.16 0.74 0.25 0.24

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT WBU WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 42 534 13 1614 42 94 94
Future Volume (vph) 42 534 13 1614 42 94 94
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.5 6.5 6.5 6.5 6.5
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00
Frt 1.00 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1750 3500 1750 3486 1750 1566
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1750 3500 1750 3486 1750 1566
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 46 580 14 1754 46 102 102
RTOR Reduction (vph) 0 0 0 1 0 0 82
Lane Group Flow (vph) 46 580 14 1799 0 102 20
Turn Type Prot NA Prot NA Prot Perm
Protected Phases 1 6 5 2 4
Permitted Phases 4
Actuated Green, G (s) 7.8 94.5 3.1 89.8 12.9 12.9
Effective Green, g (s) 7.8 94.5 3.1 89.8 12.9 12.9
Actuated g/C Ratio 0.06 0.73 0.02 0.69 0.10 0.10
Clearance Time (s) 6.5 6.5 6.5 6.5 6.5 6.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 105 2544 41 2408 173 155
v/s Ratio Prot c0.03 c0.17 0.01 c0.52 c0.06
v/s Ratio Perm 0.01
v/c Ratio 0.44 0.23 0.34 0.75 0.59 0.13
Uniform Delay, d1 59.0 5.8 62.4 12.8 56.0 53.4
Progression Factor 0.95 0.90 1.19 0.13 1.00 1.00
Incremental Delay, d2 2.8 0.2 3.1 1.4 5.1 0.4
Delay (s) 59.0 5.4 77.4 3.0 61.1 53.8
Level of Service E A E A E D
Approach Delay (s) 9.4 3.6 57.4
Approach LOS A A E

Intersection Summary
HCM 2000 Control Delay 9.1 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 19.5
Intersection Capacity Utilization 62.6% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings AM Peak Hour
33: Dundas St. & Highway 412 Onramp Whitby Oshawa - Future BRT AM

Synchro 11 05-10-2021
IBI Group Page 5

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 42 998 1858 76 0 0
Future Volume (vph) 42 998 1858 76 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 40.0 40.0 0.0 0.0
Storage Lanes 1 0 0 0
Taper Length (m) 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 0.95 1.00 1.00
Frt 0.994
Flt Protected 0.950
Satd. Flow (prot) 1750 3500 3479 0 0 0
Flt Permitted 0.950
Satd. Flow (perm) 1750 3500 3479 0 0 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 12
Link Speed (k/h) 50 50 50
Link Distance (m) 307.6 234.5 250.2
Travel Time (s) 22.1 16.9 18.0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 46 1085 2020 83 0 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 46 1085 2103 0 0 0
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 3.5 3.5 0.0
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 24 14 24 14
Number of Detectors 1 0 0
Detector Template Left Thru Thru
Leading Detector (m) 10.0 0.0 0.0
Trailing Detector (m) 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0
Detector 1 Size(m) 10.0 0.6 0.6
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0
Turn Type Prot NA NA
Protected Phases 3 8 4
Permitted Phases
Detector Phase 3 8 4
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0
Minimum Split (s) 10.5 22.5 22.5
Total Split (s) 17.0 130.0 113.0
Total Split (%) 13.1% 100.0% 86.9%
Maximum Green (s) 10.5 123.5 106.5
Yellow Time (s) 3.7 3.7 3.7
All-Red Time (s) 2.8 2.8 2.8
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Lane Group EBL EBT WBT WBR SBL SBR
Lost Time Adjust (s) 0.0 0.0 0.0
Total Lost Time (s) 6.5 6.5 6.5
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0
Recall Mode None C-Max C-Max
Walk Time (s) 11.0 11.0
Flash Dont Walk (s) 5.0 5.0
Pedestrian Calls (#/hr) 0 0
Act Effct Green (s) 8.5 130.0 112.2
Actuated g/C Ratio 0.07 1.00 0.86
v/c Ratio 0.40 0.31 0.70
Control Delay 65.5 0.2 1.9
Queue Delay 0.0 0.0 0.2
Total Delay 65.5 0.2 2.1
LOS E A A
Approach Delay 2.9 2.1
Approach LOS A A

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 52 (40%), Referenced to phase 4:WBT and 8:EBT, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.70
Intersection Signal Delay: 2.3 Intersection LOS: A
Intersection Capacity Utilization 67.9% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     33: Dundas St. & Highway 412 Onramp
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Lane Group EBL EBT WBT
Lane Group Flow (vph) 46 1085 2103
v/c Ratio 0.40 0.31 0.70
Control Delay 65.5 0.2 1.9
Queue Delay 0.0 0.0 0.2
Total Delay 65.5 0.2 2.1
Queue Length 50th (m) 10.4 0.0 6.0
Queue Length 95th (m) 22.2 0.0 10.0
Internal Link Dist (m) 283.6 210.5
Turn Bay Length (m) 40.0
Base Capacity (vph) 141 3500 3004
Starvation Cap Reductn 0 0 212
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.33 0.31 0.75

Intersection Summary
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 42 998 1858 76 0 0
Future Volume (vph) 42 998 1858 76 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.5 6.5
Lane Util. Factor 1.00 0.95 0.95
Frt 1.00 1.00 0.99
Flt Protected 0.95 1.00 1.00
Satd. Flow (prot) 1750 3500 3479
Flt Permitted 0.95 1.00 1.00
Satd. Flow (perm) 1750 3500 3479
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 46 1085 2020 83 0 0
RTOR Reduction (vph) 0 0 2 0 0 0
Lane Group Flow (vph) 46 1085 2101 0 0 0
Turn Type Prot NA NA
Protected Phases 3 8 4
Permitted Phases
Actuated Green, G (s) 7.4 130.0 109.6
Effective Green, g (s) 7.4 130.0 109.6
Actuated g/C Ratio 0.06 1.00 0.84
Clearance Time (s) 6.5 6.5 6.5
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 99 3500 2933
v/s Ratio Prot 0.03 c0.31 c0.60
v/s Ratio Perm
v/c Ratio 0.46 0.31 0.72
Uniform Delay, d1 59.4 0.0 4.0
Progression Factor 0.96 1.00 0.19
Incremental Delay, d2 3.3 0.2 1.2
Delay (s) 60.4 0.2 1.9
Level of Service E A A
Approach Delay (s) 2.7 1.9 0.0
Approach LOS A A A

Intersection Summary
HCM 2000 Control Delay 2.2 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 67.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 0 1004 1830 0 27 27
Future Volume (vph) 0 1004 1830 0 27 27
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 0.850
Flt Protected 0.950
Satd. Flow (prot) 0 3500 3500 0 1750 1566
Flt Permitted 0.950
Satd. Flow (perm) 0 3500 3500 0 1750 1566
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 29
Link Speed (k/h) 50 50 50
Link Distance (m) 289.3 307.6 281.0
Travel Time (s) 20.8 22.1 20.2
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1091 1989 0 29 29
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 1091 1989 0 29 29
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 24 14 24 14
Number of Detectors 0 0 1 1
Detector Template Thru Thru Left Right
Leading Detector (m) 0.0 0.0 5.0 5.0
Trailing Detector (m) 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0
Detector 1 Size(m) 0.6 0.6 5.0 5.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0
Turn Type NA NA Prot Perm
Protected Phases 4 8 6
Permitted Phases 6
Detector Phase 4 8 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0
Minimum Split (s) 22.5 22.5 22.5 22.5
Total Split (s) 107.0 107.0 23.0 23.0
Total Split (%) 82.3% 82.3% 17.7% 17.7%
Maximum Green (s) 100.5 100.5 16.5 16.5
Yellow Time (s) 3.7 3.7 3.7 3.7
All-Red Time (s) 2.8 2.8 2.8 2.8
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.5 6.5 6.5 6.5
Lead/Lag



Lanes, Volumes, Timings AM Peak Hour
39: Dundas St. & Highway 412 Offramp Whitby Oshawa - Future BRT AM

Synchro 11 05-10-2021
IBI Group Page 10

Lane Group EBL EBT WBT WBR SBL SBR
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max None None
Walk Time (s) 11.0 11.0 11.0 11.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 113.0 113.0 7.7 7.7
Actuated g/C Ratio 0.87 0.87 0.06 0.06
v/c Ratio 0.36 0.65 0.28 0.24
Control Delay 2.6 0.8 64.6 23.8
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 2.6 0.8 64.6 23.8
LOS A A E C
Approach Delay 2.6 0.8 44.2
Approach LOS A A D

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 80 (62%), Referenced to phase 4:EBT and 8:WBT, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.65
Intersection Signal Delay: 2.2 Intersection LOS: A
Intersection Capacity Utilization 67.9% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     39: Dundas St. & Highway 412 Offramp
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Lane Group EBT WBT SBL SBR
Lane Group Flow (vph) 1091 1989 29 29
v/c Ratio 0.36 0.65 0.28 0.24
Control Delay 2.6 0.8 64.6 23.8
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 2.6 0.8 64.6 23.8
Queue Length 50th (m) 23.7 0.2 6.7 0.0
Queue Length 95th (m) 33.8 0.3 15.7 8.9
Internal Link Dist (m) 265.3 283.6 257.0
Turn Bay Length (m)
Base Capacity (vph) 3042 3042 222 224
Starvation Cap Reductn 0 41 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.36 0.66 0.13 0.13

Intersection Summary
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 0 1004 1830 0 27 27
Future Volume (vph) 0 1004 1830 0 27 27
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.5 6.5 6.5
Lane Util. Factor 0.95 0.95 1.00 1.00
Frt 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3500 3500 1750 1566
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3500 3500 1750 1566
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1091 1989 0 29 29
RTOR Reduction (vph) 0 0 0 0 0 28
Lane Group Flow (vph) 0 1091 1989 0 29 1
Turn Type NA NA Prot Perm
Protected Phases 4 8 6
Permitted Phases 6
Actuated Green, G (s) 110.4 110.4 6.6 6.6
Effective Green, g (s) 110.4 110.4 6.6 6.6
Actuated g/C Ratio 0.85 0.85 0.05 0.05
Clearance Time (s) 6.5 6.5 6.5 6.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2972 2972 88 79
v/s Ratio Prot 0.31 c0.57 c0.02
v/s Ratio Perm 0.00
v/c Ratio 0.37 0.67 0.33 0.02
Uniform Delay, d1 2.1 3.4 59.6 58.6
Progression Factor 1.00 0.00 1.00 1.00
Incremental Delay, d2 0.3 0.9 2.2 0.1
Delay (s) 2.5 0.9 61.8 58.7
Level of Service A A E E
Approach Delay (s) 2.5 0.9 60.2
Approach LOS A A E

Intersection Summary
HCM 2000 Control Delay 2.5 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 67.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 56 570 23 95 1370 65 142 43 23 220 45 305
Future Volume (vph) 56 570 23 95 1370 65 142 43 23 220 45 305
Ideal Flow (vphpl) 1900 1900 1900 2050 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 74.7 0.0 25.0 0.0 48.3 0.0 22.6 31.0
Storage Lanes 1 0 1 0 1 0 1 1
Taper Length (m) 52.7 27.2 35.3 27.7
Lane Util. Factor 1.00 *1.00 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 1.00 0.99 0.99 0.96 0.99 0.99 0.95
Frt 0.994 0.993 0.948 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1653 3328 0 1632 3232 0 1608 1533 0 1608 1648 1479
Flt Permitted 0.950 0.950 0.725 0.710
Satd. Flow (perm) 1629 3328 0 1618 3232 0 1178 1533 0 1195 1648 1399
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 5 6 20 140
Link Speed (k/h) 50 50 50 50
Link Distance (m) 212.7 275.0 217.8 231.7
Travel Time (s) 15.3 19.8 15.7 16.7
Confl. Peds. (#/hr) 37 6 6 37 21 3 3 21
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 8% 12% 14% 18% 9% 8% 11% 13% 20% 11% 14% 8%
Adj. Flow (vph) 61 620 25 103 1489 71 154 47 25 239 49 332
Shared Lane Traffic (%)
Lane Group Flow (vph) 61 645 0 103 1560 0 154 72 0 239 49 332
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 0.92 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 0 1 0 1 1 1 1 1
Detector Template 
Leading Detector (m) 7.0 0.0 7.0 0.0 15.0 15.0 9.0 15.0 15.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10.0
Detector 1 Size(m) 7.0 0.0 7.0 0.0 15.0 15.0 9.0 15.0 5.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA Prot NA Perm NA Perm NA Perm
Protected Phases 1 6 5 2 8 4
Permitted Phases 8 4 4
Detector Phase 1 5 8 8 4 4 4
Switch Phase
Minimum Initial (s) 4.0 20.0 4.0 20.0 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 10.5 29.0 10.5 29.0 26.0 26.0 26.0 26.0 26.0
Total Split (s) 14.6 71.0 20.0 76.4 39.0 39.0 39.0 39.0 39.0
Total Split (%) 11.2% 54.6% 15.4% 58.8% 30.0% 30.0% 30.0% 30.0% 30.0%
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 8.1 64.8 13.5 70.2 33.1 33.1 33.1 33.1 33.1
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.8 2.5 2.8 2.5 2.2 2.2 2.2 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 -3.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.5 6.2 3.5 6.2 5.9 5.9 5.9 5.9 5.9
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max None None None None None
Walk Time (s) 14.0 14.0 13.0 13.0 14.0 14.0 14.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 7.9 69.9 15.0 76.5 29.5 29.5 29.5 29.5 29.5
Actuated g/C Ratio 0.06 0.54 0.12 0.59 0.23 0.23 0.23 0.23 0.23
v/c Ratio 0.61 0.36 0.55 0.82 0.58 0.20 0.88 0.13 0.78
Control Delay 94.2 11.5 69.8 14.5 53.0 29.7 79.5 39.1 39.7
Queue Delay 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.1
Total Delay 94.2 11.5 69.8 14.8 53.0 29.7 79.5 39.1 39.8
LOS F B E B D C E D D
Approach Delay 18.7 18.2 45.6 55.0
Approach LOS B B D E

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 9 (7%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.88
Intersection Signal Delay: 27.3 Intersection LOS: C
Intersection Capacity Utilization 83.8% ICU Level of Service E
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     93: JEFFREY ST/MCQUAY ST & DUNDAS ST
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 61 645 103 1560 154 72 239 49 332
v/c Ratio 0.61 0.36 0.55 0.82 0.58 0.20 0.88 0.13 0.78
Control Delay 94.2 11.5 69.8 14.5 53.0 29.7 79.5 39.1 39.7
Queue Delay 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.1
Total Delay 94.2 11.5 69.8 14.8 53.0 29.7 79.5 39.1 39.8
Queue Length 50th (m) 15.2 25.7 24.6 58.4 31.4 9.5 53.0 9.0 42.5
Queue Length 95th (m) #32.7 15.9 42.0 74.0 51.9 21.2 #90.1 18.6 75.4
Internal Link Dist (m) 188.7 251.0 193.8 207.7
Turn Bay Length (m) 74.7 25.0 48.3 22.6 31.0
Base Capacity (vph) 104 1790 207 1904 299 405 304 419 460
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 60 0 0 0 0 2
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.59 0.36 0.50 0.85 0.52 0.18 0.79 0.12 0.72

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Signalized Intersection Capacity Analysis AM Peak Hour
93: JEFFREY ST/MCQUAY ST & DUNDAS ST Whitby Oshawa - Future BRT AM

Synchro 11 05-10-2021
IBI Group Page 16

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 56 570 23 95 1370 65 142 43 23 220 45 305
Future Volume (vph) 56 570 23 95 1370 65 142 43 23 220 45 305
Ideal Flow (vphpl) 1900 1900 1900 2050 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.2 3.5 6.2 5.9 5.9 5.9 5.9 5.9
Lane Util. Factor 1.00 *1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 0.99 1.00 1.00 0.95
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.96 1.00 0.99 1.00 1.00
Frt 1.00 0.99 1.00 0.99 1.00 0.95 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1653 3328 1632 3233 1543 1533 1599 1648 1399
Flt Permitted 0.95 1.00 0.95 1.00 0.73 1.00 0.71 1.00 1.00
Satd. Flow (perm) 1653 3328 1632 3233 1178 1533 1195 1648 1399
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 61 620 25 103 1489 71 154 47 25 239 49 332
RTOR Reduction (vph) 0 2 0 0 3 0 0 15 0 0 0 108
Lane Group Flow (vph) 61 643 0 103 1557 0 154 57 0 239 49 224
Confl. Peds. (#/hr) 37 6 6 37 21 3 3 21
Heavy Vehicles (%) 8% 12% 14% 18% 9% 8% 11% 13% 20% 11% 14% 8%
Turn Type Prot NA Prot NA Perm NA Perm NA Perm
Protected Phases 1 6 5 2 8 4
Permitted Phases 8 4 4
Actuated Green, G (s) 6.7 69.9 12.0 75.2 29.5 29.5 29.5 29.5 29.5
Effective Green, g (s) 6.7 69.9 15.0 75.2 29.5 29.5 29.5 29.5 29.5
Actuated g/C Ratio 0.05 0.54 0.12 0.58 0.23 0.23 0.23 0.23 0.23
Clearance Time (s) 6.5 6.2 6.5 6.2 5.9 5.9 5.9 5.9 5.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 85 1789 188 1870 267 347 271 373 317
v/s Ratio Prot 0.04 0.19 c0.06 c0.48 0.04 0.03
v/s Ratio Perm 0.13 c0.20 0.16
v/c Ratio 0.72 0.36 0.55 0.83 0.58 0.16 0.88 0.13 0.71
Uniform Delay, d1 60.7 17.2 54.3 22.3 44.7 40.3 48.6 40.0 46.3
Progression Factor 1.18 0.60 1.11 0.45 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 24.3 0.5 2.8 4.0 3.0 0.2 26.7 0.2 7.0
Delay (s) 95.9 10.9 63.0 13.9 47.7 40.6 75.3 40.2 53.2
Level of Service F B E B D D E D D
Approach Delay (s) 18.3 17.0 45.4 60.7
Approach LOS B B D E

Intersection Summary
HCM 2000 Control Delay 27.7 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 18.6
Intersection Capacity Utilization 83.8% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 108 566 110 12 1132 38 147 112 23 96 232 300
Future Volume (vph) 108 566 110 12 1132 38 147 112 23 96 232 300
Ideal Flow (vphpl) 2050 1900 1900 1900 2005 1900 2050 1900 1900 1900 2005 1900
Storage Length (m) 44.5 40.0 40.0 157.1 23.4 14.6 35.0 0.0
Storage Lanes 1 1 1 0 1 1 1 0
Taper Length (m) 31.3 29.4 40.9 25.0
Lane Util. Factor 1.00 *1.00 *1.00 1.00 *1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.92 0.98 1.00 0.98 1.00 0.99
Frt 0.850 0.995 0.850 0.915
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1683 3349 1437 1606 3477 0 1733 1691 1437 1575 1607 0
Flt Permitted 0.950 0.950 0.128 0.679
Satd. Flow (perm) 1676 3349 1327 1567 3477 0 234 1691 1413 1121 1607 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 120 3 84 55
Link Speed (k/h) 50 50 50 50
Link Distance (m) 281.1 304.8 357.8 497.0
Travel Time (s) 20.2 21.9 25.8 35.8
Confl. Peds. (#/hr) 7 17 17 7 5 4 4 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 3% 1% 0% 0% 2% 2% 0% 0% 0% 2% 0% 1%
Adj. Flow (vph) 117 615 120 13 1230 41 160 122 25 104 252 326
Shared Lane Traffic (%)
Lane Group Flow (vph) 117 615 120 13 1271 0 160 122 25 104 578 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.05 1.16 1.16 1.16 1.08 1.16 1.05 1.16 1.16 1.16 1.08 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 0 0 1 0 1 1 0 1 1
Detector Template 
Leading Detector (m) 7.0 0.0 0.0 7.0 0.0 7.0 7.0 0.0 7.0 7.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 7.0 15.0 15.0 7.0 15.0 7.0 7.0 15.0 7.0 7.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA Perm Prot NA pm+pt NA Perm Perm NA
Protected Phases 1 6 5 2 3 8 4
Permitted Phases 6 8 8 4
Detector Phase 1 5 3 8 8 4 4
Switch Phase
Minimum Initial (s) 4.0 20.0 20.0 4.0 20.0 1.3 8.0 8.0 8.0 8.0
Minimum Split (s) 10.5 29.0 29.0 10.5 29.0 5.0 35.5 35.5 35.5 35.5
Total Split (s) 14.2 60.2 60.2 10.6 56.6 8.0 59.2 59.2 51.2 51.2
Total Split (%) 10.9% 46.3% 46.3% 8.2% 43.5% 6.2% 45.5% 45.5% 39.4% 39.4%
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 7.7 53.7 53.7 4.1 50.1 4.3 52.7 52.7 44.7 44.7
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.8 2.8 2.8 2.8 2.8 0.0 2.8 2.8 2.8 2.8
Lost Time Adjust (s) -3.0 0.0 0.0 0.0 0.0 -3.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.5 6.5 6.5 6.5 6.5 0.7 6.5 6.5 6.5 6.5
Lead/Lag Lead Lag Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max None C-Max None None None None None
Walk Time (s) 14.0 14.0 14.0 17.0 17.0 17.0 17.0
Flash Dont Walk (s) 5.0 5.0 5.0 12.0 12.0 12.0 12.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 10.7 60.1 60.1 4.1 50.1 58.5 52.7 52.7 44.7 44.7
Actuated g/C Ratio 0.08 0.46 0.46 0.03 0.39 0.45 0.41 0.41 0.34 0.34
v/c Ratio 0.85 0.40 0.18 0.26 0.95 0.85 0.18 0.04 0.27 0.98
Control Delay 98.1 24.5 4.7 70.1 50.6 60.6 25.7 0.1 33.3 71.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 98.1 24.5 4.7 70.1 50.6 60.6 25.7 0.1 33.3 71.7
LOS F C A E D E C A C E
Approach Delay 31.8 50.8 41.8 65.8
Approach LOS C D D E

Intersection Summary
Area Type: CBD
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 94 (72%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.98
Intersection Signal Delay: 48.0 Intersection LOS: D
Intersection Capacity Utilization 98.8% ICU Level of Service F
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     94: COCHRANE ST/RR 43 (COCHRANE ST) & DUNDAS ST
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 117 615 120 13 1271 160 122 25 104 578
v/c Ratio 0.85 0.40 0.18 0.26 0.95 0.85 0.18 0.04 0.27 0.98
Control Delay 98.1 24.5 4.7 70.1 50.6 60.6 25.7 0.1 33.3 71.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 98.1 24.5 4.7 70.1 50.6 60.6 25.7 0.1 33.3 71.7
Queue Length 50th (m) 28.0 54.2 5.2 3.1 122.3 22.5 18.2 0.0 17.7 124.9
Queue Length 95th (m) #57.7 77.1 4.5 m5.5m#180.2 #50.0 30.7 0.0 31.6 #194.1
Internal Link Dist (m) 257.1 280.8 333.8 473.0
Turn Bay Length (m) 44.5 40.0 40.0 23.4 14.6 35.0
Base Capacity (vph) 138 1547 677 50 1341 189 685 622 385 588
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.85 0.40 0.18 0.26 0.95 0.85 0.18 0.04 0.27 0.98

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 108 566 110 12 1132 38 147 112 23 96 232 300
Future Volume (vph) 108 566 110 12 1132 38 147 112 23 96 232 300
Ideal Flow (vphpl) 2050 1900 1900 1900 2005 1900 2050 1900 1900 1900 2005 1900
Total Lost time (s) 3.5 6.5 6.5 6.5 6.5 0.7 6.5 6.5 6.5 6.5
Lane Util. Factor 1.00 *1.00 *1.00 1.00 *1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.92 1.00 1.00 1.00 1.00 0.98 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85 1.00 0.92
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1683 3349 1327 1606 3477 1733 1691 1413 1568 1607
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.13 1.00 1.00 0.68 1.00
Satd. Flow (perm) 1683 3349 1327 1606 3477 233 1691 1413 1120 1607
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 117 615 120 13 1230 41 160 122 25 104 252 326
RTOR Reduction (vph) 0 0 68 0 2 0 0 0 15 0 36 0
Lane Group Flow (vph) 117 615 52 13 1269 0 160 122 10 104 542 0
Confl. Peds. (#/hr) 7 17 17 7 5 4 4 5
Heavy Vehicles (%) 3% 1% 0% 0% 2% 2% 0% 0% 0% 2% 0% 1%
Turn Type Prot NA Perm Prot NA pm+pt NA Perm Perm NA
Protected Phases 1 6 5 2 3 8 4
Permitted Phases 6 8 8 4
Actuated Green, G (s) 7.7 56.2 56.2 1.6 50.1 52.7 52.7 52.7 44.7 44.7
Effective Green, g (s) 10.7 56.2 56.2 1.6 50.1 55.7 52.7 52.7 44.7 44.7
Actuated g/C Ratio 0.08 0.43 0.43 0.01 0.39 0.43 0.41 0.41 0.34 0.34
Clearance Time (s) 6.5 6.5 6.5 6.5 6.5 3.7 6.5 6.5 6.5 6.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 138 1447 573 19 1339 184 685 572 385 552
v/s Ratio Prot c0.07 0.18 0.01 c0.37 c0.05 0.07 c0.34
v/s Ratio Perm 0.04 0.32 0.01 0.09
v/c Ratio 0.85 0.43 0.09 0.68 0.95 0.87 0.18 0.02 0.27 0.98
Uniform Delay, d1 58.8 25.7 21.8 63.9 38.7 29.9 24.8 23.1 30.9 42.2
Progression Factor 0.92 0.99 1.00 0.96 0.96 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 35.1 0.9 0.3 61.2 13.1 32.6 0.1 0.0 0.4 33.5
Delay (s) 88.9 26.3 22.2 122.9 50.3 62.5 24.9 23.2 31.2 75.7
Level of Service F C C F D E C C C E
Approach Delay (s) 34.3 51.1 44.3 68.9
Approach LOS C D D E

Intersection Summary
HCM 2000 Control Delay 49.7 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 20.2
Intersection Capacity Utilization 98.8% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 71 629 43 37 1610 15 49 11 67 5 6 114
Future Volume (vph) 71 629 43 37 1610 15 49 11 67 5 6 114
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 41.1 0.0 47.6 0.0 17.0 0.0 18.6 0.0
Storage Lanes 1 0 1 0 1 1 1 0
Taper Length (m) 46.4 52.7 27.1 21.0
Lane Util. Factor 1.00 *1.00 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.99 0.97 1.00 0.97 0.88 0.89 0.95
Frt 0.990 0.999 0.850 0.858
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1608 3341 0 1594 3302 0 1526 1648 1465 1552 1423 0
Flt Permitted 0.950 0.950 0.521 0.750
Satd. Flow (perm) 1599 3341 0 1544 3302 0 808 1648 1290 1093 1423 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 10 1 81 121
Link Speed (k/h) 50 50 50 50
Link Distance (m) 599.1 212.7 115.0 89.8
Travel Time (s) 43.1 15.3 8.3 6.5
Confl. Peds. (#/hr) 21 29 29 21 30 79 79 30
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 11% 11% 5% 12% 8% 0% 17% 14% 9% 15% 0% 8%
Adj. Flow (vph) 77 684 47 40 1750 16 53 12 73 5 7 124
Shared Lane Traffic (%)
Lane Group Flow (vph) 77 731 0 40 1766 0 53 12 73 5 131 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 0 1 0 1 1 0 1 1
Detector Template 
Leading Detector (m) 7.0 0.0 7.0 0.0 9.0 15.0 0.0 9.0 15.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 7.0 0.0 7.0 0.0 9.0 15.0 0.0 9.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA Prot NA Perm NA Perm Perm NA
Protected Phases 1 6 5 2 8 4
Permitted Phases 8 8 4
Detector Phase 1 5 8 8 8 4 4
Switch Phase
Minimum Initial (s) 4.0 8.0 4.0 8.0 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 10.5 31.0 10.5 31.0 34.3 34.3 34.3 34.3 34.3
Total Split (s) 15.0 81.0 14.4 80.4 34.6 34.6 34.6 34.6 34.6
Total Split (%) 11.5% 62.3% 11.1% 61.8% 26.6% 26.6% 26.6% 26.6% 26.6%
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 8.7 74.7 8.1 74.1 28.3 28.3 28.3 28.3 28.3
Yellow Time (s) 4.0 4.0 4.0 4.0 3.3 3.3 3.3 3.3 3.3
All-Red Time (s) 2.3 2.3 2.3 2.3 3.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max None None None None None
Walk Time (s) 17.0 17.0 16.0 16.0 16.0 16.0 16.0
Flash Dont Walk (s) 5.0 5.0 12.0 12.0 12.0 12.0 12.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 12.0 92.0 8.7 86.3 12.8 12.8 12.8 12.8 12.8
Actuated g/C Ratio 0.09 0.71 0.07 0.66 0.10 0.10 0.10 0.10 0.10
v/c Ratio 0.52 0.31 0.38 0.81 0.67 0.07 0.37 0.05 0.53
Control Delay 64.5 12.0 62.9 10.9 93.0 51.5 14.2 50.8 18.7
Queue Delay 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0
Total Delay 64.5 12.0 62.9 11.2 93.0 51.5 14.2 50.8 18.7
LOS E B E B F D B D B
Approach Delay 17.0 12.4 47.7 19.9
Approach LOS B B D B

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 15 (12%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 110
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.81
Intersection Signal Delay: 15.7 Intersection LOS: B
Intersection Capacity Utilization 87.0% ICU Level of Service E
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     420: WHITE OAKS CT & DUNDAS ST
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Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 77 731 40 1766 53 12 73 5 131
v/c Ratio 0.52 0.31 0.38 0.81 0.67 0.07 0.37 0.05 0.53
Control Delay 64.5 12.0 62.9 10.9 93.0 51.5 14.2 50.8 18.7
Queue Delay 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0
Total Delay 64.5 12.0 62.9 11.2 93.0 51.5 14.2 50.8 18.7
Queue Length 50th (m) 18.0 24.4 9.8 48.1 12.3 2.6 0.0 1.1 2.2
Queue Length 95th (m) 32.8 60.8 m12.5 137.7 24.4 8.0 10.9 4.6 19.0
Internal Link Dist (m) 575.1 188.7 91.0 65.8
Turn Bay Length (m) 41.1 47.6 17.0 18.6
Base Capacity (vph) 151 2366 115 2192 175 358 344 237 404
Starvation Cap Reductn 0 0 0 87 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.51 0.31 0.35 0.84 0.30 0.03 0.21 0.02 0.32

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 71 629 43 37 1610 15 49 11 67 5 6 114
Future Volume (vph) 71 629 43 37 1610 15 49 11 67 5 6 114
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3
Lane Util. Factor 1.00 *1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 1.00 0.88 1.00 0.95
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.97 1.00 1.00 0.89 1.00
Frt 1.00 0.99 1.00 1.00 1.00 1.00 0.85 1.00 0.86
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1608 3342 1594 3301 1475 1648 1290 1384 1424
Flt Permitted 0.95 1.00 0.95 1.00 0.52 1.00 1.00 0.75 1.00
Satd. Flow (perm) 1608 3342 1594 3301 809 1648 1290 1092 1424
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 77 684 47 40 1750 16 53 12 73 5 7 124
RTOR Reduction (vph) 0 3 0 0 0 0 0 0 66 0 109 0
Lane Group Flow (vph) 77 728 0 40 1766 0 53 12 7 5 22 0
Confl. Peds. (#/hr) 21 29 29 21 30 79 79 30
Heavy Vehicles (%) 11% 11% 5% 12% 8% 0% 17% 14% 9% 15% 0% 8%
Turn Type Prot NA Prot NA Perm NA Perm Perm NA
Protected Phases 1 6 5 2 8 4
Permitted Phases 8 8 4
Actuated Green, G (s) 12.0 90.7 7.6 86.3 12.8 12.8 12.8 12.8 12.8
Effective Green, g (s) 12.0 90.7 7.6 86.3 12.8 12.8 12.8 12.8 12.8
Actuated g/C Ratio 0.09 0.70 0.06 0.66 0.10 0.10 0.10 0.10 0.10
Clearance Time (s) 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 148 2331 93 2191 79 162 127 107 140
v/s Ratio Prot c0.05 c0.22 0.03 c0.53 0.01 0.02
v/s Ratio Perm c0.07 0.01 0.00
v/c Ratio 0.52 0.31 0.43 0.81 0.67 0.07 0.06 0.05 0.16
Uniform Delay, d1 56.3 7.6 59.1 15.8 56.6 53.2 53.1 53.1 53.7
Progression Factor 0.94 1.41 0.99 0.48 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.2 0.3 1.9 2.0 20.1 0.2 0.2 0.2 0.5
Delay (s) 56.1 11.1 60.6 9.6 76.7 53.4 53.3 53.3 54.2
Level of Service E B E A E D D D D
Approach Delay (s) 15.4 10.7 62.3 54.1
Approach LOS B B E D

Intersection Summary
HCM 2000 Control Delay 16.5 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 18.9
Intersection Capacity Utilization 87.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 814 0 0 1621 0 0 0 0 0 0 0
Future Volume (vph) 0 814 0 0 1621 0 0 0 0 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt
Flt Protected
Satd. Flow (prot) 0 3500 0 0 3500 0 0 0 0 0 0 0
Flt Permitted
Satd. Flow (perm) 0 3500 0 0 3500 0 0 0 0 0 0 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR)
Link Speed (k/h) 50 50 50 50
Link Distance (m) 260.0 281.1 73.8 91.9
Travel Time (s) 18.7 20.2 5.3 6.6
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 885 0 0 1762 0 0 0 0 0 0 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 885 0 0 1762 0 0 0 0 0 0 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 0.0 0.0
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 9.0 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 0 0
Detector Template 
Leading Detector (m) 0.0 0.0
Trailing Detector (m) 0.0 0.0
Turn Type NA NA
Protected Phases 2 2
Permitted Phases
Detector Phase
Switch Phase
Minimum Initial (s) 15.0 15.0
Minimum Split (s) 23.0 23.0
Total Split (s) 102.0 102.0
Total Split (%) 78.5% 78.5%
Maximum Green (s) 96.1 96.1
Yellow Time (s) 4.0 4.0
All-Red Time (s) 1.9 1.9
Lost Time Adjust (s) 0.0 0.0
Total Lost Time (s) 5.9 5.9
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0
Recall Mode C-Max C-Max
Walk Time (s) 5.0 5.0
Flash Dont Walk (s) 5.0 5.0
Pedestrian Calls (#/hr) 0 0
Act Effct Green (s) 130.0 130.0
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Lane Group Ø4
Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphpl)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (k/h)
Link Distance (m)
Travel Time (s)
Peak Hour Factor
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(m)
Link Offset(m)
Crosswalk Width(m)
Two way Left Turn Lane
Headway Factor
Turning Speed (k/h)
Number of Detectors 
Detector Template 
Leading Detector (m)
Trailing Detector (m)
Turn Type
Protected Phases 4
Permitted Phases
Detector Phase
Switch Phase
Minimum Initial (s) 8.0
Minimum Split (s) 28.0
Total Split (s) 28.0
Total Split (%) 22%
Maximum Green (s) 24.0
Yellow Time (s) 3.0
All-Red Time (s) 1.0
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0
Recall Mode None
Walk Time (s) 12.0
Flash Dont Walk (s) 12.0
Pedestrian Calls (#/hr) 0
Act Effct Green (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Actuated g/C Ratio 1.00 1.00
v/c Ratio 0.25 0.50
Control Delay 0.2 0.6
Queue Delay 0.0 0.0
Total Delay 0.2 0.6
LOS A A
Approach Delay 0.2 0.6
Approach LOS A A

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 0 (0%), Referenced to phase 2:EBWB, Start of Green
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.50
Intersection Signal Delay: 0.4 Intersection LOS: A
Intersection Capacity Utilization 49.7% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     488: DUNDAS ST & FIRE HALL 6
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Lane Group Ø4
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS

Intersection Summary
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Lane Group EBT WBT
Lane Group Flow (vph) 885 1762
v/c Ratio 0.25 0.50
Control Delay 0.2 0.6
Queue Delay 0.0 0.0
Total Delay 0.2 0.6
Queue Length 50th (m) 0.0 0.0
Queue Length 95th (m) 0.0 m0.0
Internal Link Dist (m) 236.0 257.1
Turn Bay Length (m)
Base Capacity (vph) 3500 3500
Starvation Cap Reductn 0 0
Spillback Cap Reductn 0 0
Storage Cap Reductn 0 0
Reduced v/c Ratio 0.25 0.50

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 814 0 0 1621 0 0 0 0 0 0 0
Future Volume (vph) 0 814 0 0 1621 0 0 0 0 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.9 5.9
Lane Util. Factor 0.95 0.95
Frt 1.00 1.00
Flt Protected 1.00 1.00
Satd. Flow (prot) 3500 3500
Flt Permitted 1.00 1.00
Satd. Flow (perm) 3500 3500
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 885 0 0 1762 0 0 0 0 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 885 0 0 1762 0 0 0 0 0 0 0
Turn Type NA NA
Protected Phases 2 2
Permitted Phases
Actuated Green, G (s) 130.0 130.0
Effective Green, g (s) 130.0 130.0
Actuated g/C Ratio 1.00 1.00
Clearance Time (s) 5.9 5.9
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 3500 3500
v/s Ratio Prot 0.25 c0.50
v/s Ratio Perm
v/c Ratio 0.25 0.50
Uniform Delay, d1 0.0 0.0
Progression Factor 1.00 1.00
Incremental Delay, d2 0.2 0.2
Delay (s) 0.2 0.2
Level of Service A A
Approach Delay (s) 0.2 0.2 0.0 0.0
Approach LOS A A A A

Intersection Summary
HCM 2000 Control Delay 0.2 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 9.9
Intersection Capacity Utilization 49.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 5 695 1624 4 6 2
Future Volume (vph) 5 695 1624 4 6 2
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 165.0 125.0 0.0 0.0
Storage Lanes 1 0 1 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 0.95 1.00 1.00
Frt 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1580 3245 3500 0 1638 1597
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1580 3245 3500 0 1638 1597
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 2
Link Speed (k/h) 48 48 48
Link Distance (m) 335.9 289.3 412.7
Travel Time (s) 25.2 21.7 31.0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 13% 10% 2% 0% 9% 0%
Adj. Flow (vph) 5 755 1765 4 7 2
Shared Lane Traffic (%)
Lane Group Flow (vph) 5 755 1769 0 7 2
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 24 14 24 14
Number of Detectors 1 0 0 1 1
Detector Template Left Thru Thru Left Right
Leading Detector (m) 10.0 0.0 0.0 7.0 7.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 10.0 7.0 7.0 7.0 7.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA NA Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 6
Detector Phase 7 4 8 6 6
Switch Phase
Minimum Initial (s) 2.0 20.0 20.0 8.0 8.0
Minimum Split (s) 9.8 28.0 28.0 38.4 38.4
Total Split (s) 9.8 91.6 81.8 38.4 38.4
Total Split (%) 7.5% 70.5% 62.9% 29.5% 29.5%
Maximum Green (s) 3.3 85.1 75.3 32.0 32.0
Yellow Time (s) 4.7 4.7 4.7 3.4 3.4
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Lane Group EBL EBT WBT WBR SBL SBR
All-Red Time (s) 1.8 1.8 1.8 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.5 6.5 6.5 6.4 6.4
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max None None
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 5.0 5.0 25.0 25.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 6.1 125.8 123.1 8.0 8.0
Actuated g/C Ratio 0.05 0.97 0.95 0.06 0.06
v/c Ratio 0.07 0.24 0.53 0.07 0.02
Control Delay 60.8 0.8 0.7 59.2 40.5
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 60.8 0.8 0.7 59.2 40.5
LOS E A A E D
Approach Delay 1.2 0.7 55.0
Approach LOS A A E

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 127 (98%), Referenced to phase 4:EBT and 8:WBT, Start of Green
Natural Cycle: 110
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.53
Intersection Signal Delay: 1.0 Intersection LOS: A
Intersection Capacity Utilization 62.4% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     665: Dundas St. & Halls Rd. 
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Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 5 755 1769 7 2
v/c Ratio 0.07 0.24 0.53 0.07 0.02
Control Delay 60.8 0.8 0.7 59.2 40.5
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 60.8 0.8 0.7 59.2 40.5
Queue Length 50th (m) 1.2 0.0 0.0 1.6 0.0
Queue Length 95th (m) 5.1 18.8 14.3 6.2 2.5
Internal Link Dist (m) 311.9 265.3 388.7
Turn Bay Length (m) 165.0
Base Capacity (vph) 73 3141 3314 403 394
Starvation Cap Reductn 0 0 21 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.07 0.24 0.54 0.02 0.01

Intersection Summary
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 5 695 1624 4 6 2
Future Volume (vph) 5 695 1624 4 6 2
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.5 6.5 6.4 6.4
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1580 3245 3499 1638 1597
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1580 3245 3499 1638 1597
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 5 755 1765 4 7 2
RTOR Reduction (vph) 0 0 0 0 0 2
Lane Group Flow (vph) 5 755 1769 0 7 0
Heavy Vehicles (%) 13% 10% 2% 0% 9% 0%
Turn Type Prot NA NA Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 6
Actuated Green, G (s) 1.4 115.5 107.6 1.6 1.6
Effective Green, g (s) 1.4 115.5 107.6 1.6 1.6
Actuated g/C Ratio 0.01 0.89 0.83 0.01 0.01
Clearance Time (s) 6.5 6.5 6.5 6.4 6.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 17 2883 2896 20 19
v/s Ratio Prot 0.00 c0.23 c0.51 c0.00
v/s Ratio Perm 0.00
v/c Ratio 0.29 0.26 0.61 0.35 0.00
Uniform Delay, d1 63.8 1.1 3.9 63.7 63.4
Progression Factor 1.00 1.00 0.07 1.00 1.00
Incremental Delay, d2 9.4 0.2 0.7 10.3 0.0
Delay (s) 73.2 1.3 1.0 74.0 63.4
Level of Service E A A E E
Approach Delay (s) 1.7 1.0 71.6
Approach LOS A A E

Intersection Summary
HCM 2000 Control Delay 1.5 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 19.4
Intersection Capacity Utilization 62.4% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 809 49 8 1157 7 6
Future Volume (vph) 809 49 8 1157 7 6
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 33.0 20.0 0.0 0.0
Storage Lanes 0 0 0 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 0.95 0.95 0.95 0.95 1.00 1.00
Frt 0.991 0.865
Flt Protected 0.950
Satd. Flow (prot) 3505 0 0 3535 0 1625
Flt Permitted 0.950
Satd. Flow (perm) 3505 0 0 3535 0 1625
Link Speed (k/h) 50 50 48
Link Distance (m) 414.1 110.3 113.4
Travel Time (s) 29.8 7.9 8.5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 0% 0% 1% 0% 0%
Adj. Flow (vph) 879 53 9 1258 8 7
Shared Lane Traffic (%)
Lane Group Flow (vph) 932 0 0 1267 8 7
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(m) 3.5 3.5 0.0
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 14 24 24 14
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization Err% ICU Level of Service H
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 221 763 58 40 795 70 68 266 54 305 436 382
Future Volume (vph) 221 763 58 40 795 70 68 266 54 305 436 382
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 92.0 40.0 38.0 40.0 64.0 0.0 103.0 40.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 37.0 48.0 66.0 82.0
Lane Util. Factor 1.00 *1.00 0.95 1.00 0.95 0.95 1.00 0.95 0.95 1.00 0.95 0.95
Ped Bike Factor 0.99 1.00 1.00 1.00 0.99 1.00 0.99 0.98
Frt 0.989 0.988 0.975 0.930
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1767 3673 0 1785 3481 0 1785 3426 0 1767 3236 0
Flt Permitted 0.950 0.950 0.201 0.370
Satd. Flow (perm) 1749 3673 0 1778 3481 0 375 3426 0 684 3236 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 8 8 16 174
Link Speed (k/h) 50 50 50 60
Link Distance (m) 818.0 441.0 152.9 706.1
Travel Time (s) 58.9 31.8 11.0 42.4
Confl. Peds. (#/hr) 21 8 8 21 17 7 7 17
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 1% 1% 0% 1% 0% 0% 1% 2% 1% 1% 0%
Adj. Flow (vph) 240 829 63 43 864 76 74 289 59 332 474 415
Shared Lane Traffic (%)
Lane Group Flow (vph) 240 892 0 43 940 0 74 348 0 332 889 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 14 24 15
Number of Detectors 1 0 1 0 1 0 1 0
Detector Template 
Leading Detector (m) 10.0 0.0 10.0 0.0 15.0 0.0 15.0 0.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 10.0 0.0 10.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 10.0 0.0 10.0 0.0
Detector 1 Size(m) 10.0 0.0 10.0 0.0 5.0 0.0 5.0 0.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA Prot NA pm+pt NA pm+pt NA
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 8 4
Detector Phase 5 1 3 8 7 4
Switch Phase
Minimum Initial (s) 5.0 20.0 5.0 20.0 5.0 8.0 5.0 8.0
Minimum Split (s) 10.0 31.0 10.0 31.0 9.0 28.0 9.0 28.0
Total Split (s) 26.0 63.0 13.0 50.0 9.0 28.0 26.0 45.0
Total Split (%) 20.0% 48.5% 10.0% 38.5% 6.9% 21.5% 20.0% 34.6%
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 21.0 56.4 8.0 43.4 6.0 21.8 23.0 38.8
Yellow Time (s) 3.0 4.1 3.0 4.1 3.0 4.2 3.0 4.2
All-Red Time (s) 2.0 2.5 2.0 2.5 0.0 2.0 0.0 2.0
Lost Time Adjust (s) -3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 2.0 6.6 5.0 6.6 3.0 6.2 3.0 6.2
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max None Max None Max
Walk Time (s) 17.0 17.0 16.0 16.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 22.7 59.2 7.3 44.7 33.0 23.9 51.0 40.6
Actuated g/C Ratio 0.17 0.46 0.06 0.34 0.25 0.18 0.39 0.31
v/c Ratio 0.78 0.53 0.43 0.78 0.47 0.54 0.75 0.79
Control Delay 66.5 17.6 81.5 40.7 37.2 50.0 41.6 38.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 66.5 17.6 81.5 40.7 37.2 50.0 41.6 38.8
LOS E B F D D D D D
Approach Delay 28.0 42.5 47.8 39.5
Approach LOS C D D D

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 74 (57%), Referenced to phase 2:EBT and 6:WBT, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.79
Intersection Signal Delay: 37.7 Intersection LOS: D
Intersection Capacity Utilization 88.3% ICU Level of Service E
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     88: RR 52 (THORNTON RD) & DUNDAS ST/KING ST
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 240 892 43 940 74 348 332 889
v/c Ratio 0.78 0.53 0.43 0.78 0.47 0.54 0.75 0.79
Control Delay 66.5 17.6 81.5 40.7 37.2 50.0 41.6 38.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 66.5 17.6 81.5 40.7 37.2 50.0 41.6 38.8
Queue Length 50th (m) 42.9 84.3 9.9 105.2 11.0 38.5 58.0 84.5
Queue Length 95th (m) #75.3 82.8 m21.9 129.0 20.4 53.2 83.5 108.3
Internal Link Dist (m) 794.0 417.0 128.9 682.1
Turn Bay Length (m) 92.0 38.0 64.0 103.0
Base Capacity (vph) 326 1676 109 1202 160 642 459 1129
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.74 0.53 0.39 0.78 0.46 0.54 0.72 0.79

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 221 763 58 40 795 70 68 266 54 305 436 382
Future Volume (vph) 221 763 58 40 795 70 68 266 54 305 436 382
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 2.0 6.6 5.0 6.6 3.0 6.2 3.0 6.2
Lane Util. Factor 1.00 *1.00 1.00 0.95 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.99 1.00 0.97 1.00 0.93
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1767 3674 1785 3481 1783 3424 1763 3236
Flt Permitted 0.95 1.00 0.95 1.00 0.20 1.00 0.37 1.00
Satd. Flow (perm) 1767 3674 1785 3481 377 3424 687 3236
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 240 829 63 43 864 76 74 289 59 332 474 415
RTOR Reduction (vph) 0 4 0 0 5 0 0 13 0 0 120 0
Lane Group Flow (vph) 240 888 0 43 935 0 74 335 0 332 769 0
Confl. Peds. (#/hr) 21 8 8 21 17 7 7 17
Heavy Vehicles (%) 1% 1% 1% 0% 1% 0% 0% 1% 2% 1% 1% 0%
Turn Type Prot NA Prot NA pm+pt NA pm+pt NA
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 8 4
Actuated Green, G (s) 19.7 57.6 6.2 44.1 29.3 24.5 48.4 40.6
Effective Green, g (s) 22.7 57.6 6.2 44.1 29.3 24.5 48.4 40.6
Actuated g/C Ratio 0.17 0.44 0.05 0.34 0.23 0.19 0.37 0.31
Clearance Time (s) 5.0 6.6 5.0 6.6 3.0 6.2 3.0 6.2
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 308 1627 85 1180 136 645 428 1010
v/s Ratio Prot c0.14 0.24 0.02 c0.27 0.02 0.10 c0.12 0.24
v/s Ratio Perm 0.10 c0.16
v/c Ratio 0.78 0.55 0.51 0.79 0.54 0.52 0.78 0.76
Uniform Delay, d1 51.3 26.6 60.4 38.8 41.1 47.5 32.0 40.3
Progression Factor 0.98 0.63 1.18 0.93 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.7 1.2 4.1 4.9 4.4 3.0 8.6 5.4
Delay (s) 61.1 18.0 75.2 41.1 45.4 50.4 40.5 45.8
Level of Service E B E D D D D D
Approach Delay (s) 27.1 42.6 49.6 44.3
Approach LOS C D D D

Intersection Summary
HCM 2000 Control Delay 39.3 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 20.8
Intersection Capacity Utilization 88.3% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 775 48 77 967 42 21
Future Volume (vph) 775 48 77 967 42 21
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 26.6 28.2 0.0
Storage Lanes 0 1 1 1
Taper Length (m) 28.8 24.6
Lane Util. Factor *1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.99 0.99
Frt 0.992 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1508 0 1397 1566 1447 1250
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1508 0 1386 1566 1428 1250
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 4 23
Link Speed (k/h) 50 50 50
Link Distance (m) 160.3 229.7 303.4
Travel Time (s) 11.5 16.5 21.8
Confl. Peds. (#/hr) 9 9 6
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 11% 10% 15% 8% 11% 15%
Adj. Flow (vph) 842 52 84 1051 46 23
Shared Lane Traffic (%)
Lane Group Flow (vph) 894 0 84 1051 46 23
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(m) 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 15 25 25 15
Number of Detectors 0 1 0 1 1
Detector Template 
Leading Detector (m) 0.0 7.0 0.0 9.0 9.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 0.0 7.0 0.0 9.0 9.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Turn Type NA Prot NA Perm Perm
Protected Phases 2 1 6
Permitted Phases 8 8
Detector Phase 1 8 8
Switch Phase
Minimum Initial (s) 20.0 4.0 20.0 8.0 8.0
Minimum Split (s) 29.0 10.5 29.0 35.5 35.5
Total Split (s) 79.3 15.2 94.5 35.5 35.5
Total Split (%) 61.0% 11.7% 72.7% 27.3% 27.3%
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Lane Group EBT EBR WBL WBT NBL NBR
Maximum Green (s) 72.9 8.7 88.1 30.0 30.0
Yellow Time (s) 4.0 3.7 4.0 3.3 3.3
All-Red Time (s) 2.4 2.8 2.4 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.4 6.5 6.4 5.5 5.5
Lead/Lag Lag Lead
Lead-Lag Optimize? Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max None C-Max None None
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 14.0 14.0 23.0 23.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 89.4 14.8 112.0 10.1 10.1
Actuated g/C Ratio 0.69 0.11 0.86 0.08 0.08
v/c Ratio 0.86 0.53 0.78 0.41 0.19
Control Delay 19.8 92.1 16.8 67.8 23.2
Queue Delay 0.0 0.0 3.5 0.0 0.0
Total Delay 19.8 92.1 20.3 67.8 23.2
LOS B F C E C
Approach Delay 19.8 25.6 52.9
Approach LOS B C D

Intersection Summary
Area Type: CBD
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 63 (48%), Referenced to phase 2:EBT and 6:WBT, Start of Green
Natural Cycle: 140
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.86
Intersection Signal Delay: 24.0 Intersection LOS: C
Intersection Capacity Utilization 75.3% ICU Level of Service D
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     97: LUPIN DR & DUNDAS ST
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Lane Group EBT WBL WBT NBL NBR
Lane Group Flow (vph) 894 84 1051 46 23
v/c Ratio 0.86 0.53 0.78 0.41 0.19
Control Delay 19.8 92.1 16.8 67.8 23.2
Queue Delay 0.0 0.0 3.5 0.0 0.0
Total Delay 19.8 92.1 20.3 67.8 23.2
Queue Length 50th (m) 77.9 20.5 116.3 10.6 0.0
Queue Length 95th (m) m#259.7 m31.7 151.8 21.8 8.0
Internal Link Dist (m) 136.3 205.7 279.4
Turn Bay Length (m) 26.6 28.2
Base Capacity (vph) 1037 159 1348 329 306
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 208 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.86 0.53 0.92 0.14 0.08

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 775 48 77 967 42 21
Future Volume (vph) 775 48 77 967 42 21
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.4 6.5 6.4 5.5 5.5
Lane Util. Factor *1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 0.99 1.00
Frt 0.99 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1508 1397 1566 1428 1250
Flt Permitted 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1508 1397 1566 1428 1250
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 842 52 84 1051 46 23
RTOR Reduction (vph) 1 0 0 0 0 21
Lane Group Flow (vph) 893 0 84 1051 46 2
Confl. Peds. (#/hr) 9 9 6
Heavy Vehicles (%) 11% 10% 15% 8% 11% 15%
Turn Type NA Prot NA Perm Perm
Protected Phases 2 1 6
Permitted Phases 8 8
Actuated Green, G (s) 88.3 14.8 109.6 8.5 8.5
Effective Green, g (s) 88.3 14.8 109.6 8.5 8.5
Actuated g/C Ratio 0.68 0.11 0.84 0.07 0.07
Clearance Time (s) 6.4 6.5 6.4 5.5 5.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1024 159 1320 93 81
v/s Ratio Prot c0.59 0.06 c0.67
v/s Ratio Perm c0.03 0.00
v/c Ratio 0.87 0.53 0.80 0.49 0.02
Uniform Delay, d1 16.4 54.3 4.9 58.7 56.8
Progression Factor 0.64 1.54 2.03 1.00 1.00
Incremental Delay, d2 7.3 2.4 3.8 4.1 0.1
Delay (s) 17.8 86.0 13.7 62.8 56.9
Level of Service B F B E E
Approach Delay (s) 17.8 19.1 60.8
Approach LOS B B E

Intersection Summary
HCM 2000 Control Delay 19.9 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 18.4
Intersection Capacity Utilization 75.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 120 730 54 160 904 107 64 183 61 131 521 161
Future Volume (vph) 120 730 54 160 904 107 64 183 61 131 521 161
Ideal Flow (vphpl) 1900 2000 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 65.0 0.0 40.2 40.0 37.3 0.0 29.6 0.0
Storage Lanes 1 1 1 1 1 0 1 0
Taper Length (m) 49.9 21.5 43.0 50.6
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 *1.00 0.95 1.00 0.95 0.95
Ped Bike Factor 0.99 0.95 0.99 0.95 0.99 0.99 0.99 0.99
Frt 0.850 0.850 0.963 0.965
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1594 3596 1439 1500 3336 1507 1552 3140 0 1623 2886 0
Flt Permitted 0.950 0.950 0.238 0.504
Satd. Flow (perm) 1579 3596 1372 1482 3336 1437 385 3140 0 853 2886 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 140 96 38 34
Link Speed (k/h) 50 50 50 50
Link Distance (m) 250.1 563.2 123.0 257.8
Travel Time (s) 18.0 40.6 8.9 18.6
Confl. Peds. (#/hr) 18 18 18 18 14 10 10 14
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 12% 10% 11% 19% 7% 6% 15% 13% 19% 10% 20% 11%
Adj. Flow (vph) 130 793 59 174 983 116 70 199 66 142 566 175
Shared Lane Traffic (%)
Lane Group Flow (vph) 130 793 59 174 983 116 70 265 0 142 741 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 0.95 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 0 0 1 0 0 1 1 2 1
Detector Template 
Leading Detector (m) 7.0 0.0 0.0 7.0 0.0 0.0 14.0 14.0 24.0 14.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 -1.0 -1.0 -1.0 -1.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 -1.0 -1.0 -1.0 -1.0
Detector 1 Size(m) 7.0 0.0 0.0 7.0 0.0 0.0 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 15.0
Detector 2 Size(m) 9.0
Detector 2 Type Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0
Turn Type Prot NA Perm Prot NA Perm Perm NA pm+pt NA
Protected Phases 1 6 5 2 8 7 4
Permitted Phases 6 2 8 4
Detector Phase 1 6 5 2 8 8 7 4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 5.0 20.0 20.0 8.0 8.0 5.0 8.0
Minimum Split (s) 10.3 29.0 29.0 10.3 29.0 29.0 33.1 33.1 9.0 33.1
Total Split (s) 23.0 50.0 50.0 29.0 56.0 56.0 42.0 42.0 9.0 51.0
Total Split (%) 17.7% 38.5% 38.5% 22.3% 43.1% 43.1% 32.3% 32.3% 6.9% 39.2%
Maximum Green (s) 17.7 44.0 44.0 23.7 50.0 50.0 35.9 35.9 6.0 44.9
Yellow Time (s) 3.0 3.7 3.7 3.0 3.7 3.7 4.2 4.2 3.0 4.2
All-Red Time (s) 2.3 2.3 2.3 2.3 2.3 2.3 1.9 1.9 0.0 1.9
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.3 6.0 6.0 5.3 6.0 6.0 6.1 6.1 3.0 6.1
Lead/Lag Lead Lag Lag Lead Lag Lag Lag Lag Lead
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max None C-Max C-Max None None None None
Walk Time (s) 15.0 15.0 15.0 15.0 15.0 15.0 15.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 12.0 12.0 12.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 15.0 55.2 55.2 19.4 59.6 59.6 29.0 29.0 41.1 38.0
Actuated g/C Ratio 0.12 0.42 0.42 0.15 0.46 0.46 0.22 0.22 0.32 0.29
v/c Ratio 0.71 0.52 0.09 0.78 0.64 0.16 0.82 0.36 0.47 0.85
Control Delay 77.6 15.2 0.6 90.2 16.9 3.4 104.6 36.7 38.0 51.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 77.6 15.2 0.6 90.2 16.9 3.4 104.6 36.7 38.0 51.4
LOS E B A F B A F D D D
Approach Delay 22.6 25.7 50.9 49.2
Approach LOS C C D D

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 7 (5%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 85
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.85
Intersection Signal Delay: 33.2 Intersection LOS: C
Intersection Capacity Utilization 78.7% ICU Level of Service D
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     98: DUNDAS ST & RR 36 (ANDERSON ST)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 130 793 59 174 983 116 70 265 142 741
v/c Ratio 0.71 0.52 0.09 0.78 0.64 0.16 0.82 0.36 0.47 0.85
Control Delay 77.6 15.2 0.6 90.2 16.9 3.4 104.6 36.7 38.0 51.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 77.6 15.2 0.6 90.2 16.9 3.4 104.6 36.7 38.0 51.4
Queue Length 50th (m) 27.5 41.7 0.0 41.7 66.1 0.8 15.7 22.5 24.9 82.9
Queue Length 95th (m) m34.3 m79.0 m0.0 54.8 139.1 7.3 #36.7 31.4 37.8 98.1
Internal Link Dist (m) 226.1 539.2 99.0 233.8
Turn Bay Length (m) 65.0 40.2 40.0 37.3 29.6
Base Capacity (vph) 218 1526 662 273 1529 711 106 894 305 1019
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.60 0.52 0.09 0.64 0.64 0.16 0.66 0.30 0.47 0.73

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 120 730 54 160 904 107 64 183 61 131 521 161
Future Volume (vph) 120 730 54 160 904 107 64 183 61 131 521 161
Ideal Flow (vphpl) 1900 2000 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.3 6.0 6.0 5.3 6.0 6.0 6.1 6.1 3.0 6.1
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 *1.00 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.99 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.96 1.00 0.96
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1594 3596 1372 1500 3336 1437 1537 3139 1616 2885
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.24 1.00 0.50 1.00
Satd. Flow (perm) 1594 3596 1372 1500 3336 1437 385 3139 857 2885
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 130 793 59 174 983 116 70 199 66 142 566 175
RTOR Reduction (vph) 0 0 34 0 0 52 0 30 0 0 24 0
Lane Group Flow (vph) 130 793 25 174 983 64 70 235 0 142 717 0
Confl. Peds. (#/hr) 18 18 18 18 14 10 10 14
Heavy Vehicles (%) 12% 10% 11% 19% 7% 6% 15% 13% 19% 10% 20% 11%
Turn Type Prot NA Perm Prot NA Perm Perm NA pm+pt NA
Protected Phases 1 6 5 2 8 7 4
Permitted Phases 6 2 8 4
Actuated Green, G (s) 15.0 55.2 55.2 19.4 59.6 59.6 29.0 29.0 38.0 38.0
Effective Green, g (s) 15.0 55.2 55.2 19.4 59.6 59.6 29.0 29.0 38.0 38.0
Actuated g/C Ratio 0.12 0.42 0.42 0.15 0.46 0.46 0.22 0.22 0.29 0.29
Clearance Time (s) 5.3 6.0 6.0 5.3 6.0 6.0 6.1 6.1 3.0 6.1
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 183 1526 582 223 1529 658 85 700 285 843
v/s Ratio Prot 0.08 0.22 c0.12 c0.29 0.08 0.02 c0.25
v/s Ratio Perm 0.02 0.04 0.18 0.12
v/c Ratio 0.71 0.52 0.04 0.78 0.64 0.10 0.82 0.34 0.50 0.85
Uniform Delay, d1 55.4 27.6 21.9 53.2 27.0 20.0 48.1 42.4 37.3 43.3
Progression Factor 1.15 0.48 1.00 1.32 0.52 0.42 1.00 1.00 1.00 1.00
Incremental Delay, d2 8.2 0.8 0.1 14.2 1.8 0.3 44.9 0.3 1.4 8.2
Delay (s) 72.1 14.2 22.0 84.7 15.9 8.6 93.0 42.7 38.7 51.5
Level of Service E B C F B A F D D D
Approach Delay (s) 22.3 24.6 53.2 49.5
Approach LOS C C D D

Intersection Summary
HCM 2000 Control Delay 33.0 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 20.4
Intersection Capacity Utilization 78.7% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 76 651 117 160 872 54 138 713 131 137 1042 161
Future Volume (vph) 76 651 117 160 872 54 138 713 131 137 1042 161
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 2050 1900 1900 1900 1900 1900
Storage Length (m) 77.5 85.1 104.8 60.0 57.4 64.0 97.0 31.1
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 29.5 29.8 31.8 16.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 *1.00 1.00 1.00 0.95 1.00
Ped Bike Factor 0.99 0.95 0.99 0.96 0.96 0.99 0.96
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1767 3684 1581 1767 3159 1566 1870 3684 1597 1767 3433 1581
Flt Permitted 0.950 0.950 0.097 0.204
Satd. Flow (perm) 1756 3684 1509 1745 3159 1510 191 3684 1537 377 3433 1522
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 175 126 180 154
Link Speed (k/h) 50 50 60 60
Link Distance (m) 253.5 302.2 177.5 245.6
Travel Time (s) 18.3 21.8 10.7 14.7
Confl. Peds. (#/hr) 15 21 21 15 18 18 18 18
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 2% 1% 1% 13% 2% 3% 2% 0% 1% 4% 1%
Adj. Flow (vph) 83 708 127 174 948 59 150 775 142 149 1133 175
Shared Lane Traffic (%)
Lane Group Flow (vph) 83 708 127 174 948 59 150 775 142 149 1133 175
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 0.92 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 0 0 1 0 0 1 1 0 1 1 0
Detector Template 
Leading Detector (m) 10.0 0.0 0.0 10.0 0.0 0.0 10.0 10.0 0.0 10.0 10.0 0.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 10.0 0.0 0.0 10.0 0.0 0.0 10.0 10.0 0.0 10.0 10.0 0.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA Perm Prot NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 1 6 5 2 3 8 7 4
Permitted Phases 6 2 8 8 4 4
Detector Phase 1 6 6 5 2 2 3 8 8 7 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 5.0 20.0 20.0 5.0 8.0 8.0 5.0 8.0 8.0
Minimum Split (s) 10.8 32.0 32.0 10.8 32.0 32.0 8.0 33.2 33.2 8.0 33.2 33.2
Total Split (s) 15.0 42.6 42.6 24.4 52.0 52.0 8.0 48.0 48.0 15.0 55.0 55.0
Total Split (%) 11.5% 32.8% 32.8% 18.8% 40.0% 40.0% 6.2% 36.9% 36.9% 11.5% 42.3% 42.3%
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 9.2 35.8 35.8 18.6 45.2 45.2 5.0 41.8 41.8 12.0 48.8 48.8
Yellow Time (s) 3.0 4.0 4.0 3.0 4.0 4.0 3.0 4.2 4.2 3.0 4.2 4.2
All-Red Time (s) 2.8 2.8 2.8 2.8 2.8 2.8 0.0 2.0 2.0 0.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 -3.0 0.0 0.0 -3.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.8 6.8 6.8 2.8 6.8 6.8 0.0 6.2 6.2 3.0 6.2 6.2
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max None C-Max C-Max None Max Max None Max Max
Walk Time (s) 18.0 18.0 18.0 18.0 15.0 15.0 15.0 15.0
Flash Dont Walk (s) 6.0 6.0 6.0 6.0 12.0 12.0 12.0 12.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 8.8 38.0 38.0 19.4 45.6 45.6 57.1 42.9 42.9 60.0 48.8 48.8
Actuated g/C Ratio 0.07 0.29 0.29 0.15 0.35 0.35 0.44 0.33 0.33 0.46 0.38 0.38
v/c Ratio 0.69 0.66 0.23 0.66 0.86 0.10 0.80 0.64 0.23 0.51 0.88 0.26
Control Delay 104.4 24.3 1.4 78.1 29.8 0.7 53.9 40.1 2.7 27.2 47.1 6.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 104.4 24.3 1.4 78.1 29.8 0.7 53.9 40.1 2.7 27.2 47.1 6.8
LOS F C A E C A D D A C D A
Approach Delay 28.3 35.4 37.0 40.2
Approach LOS C D D D

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 70 (54%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 85
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.88
Intersection Signal Delay: 35.9 Intersection LOS: D
Intersection Capacity Utilization 83.2% ICU Level of Service E
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     99: RR 26 (THICKSON RD) & DUNDAS ST
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 83 708 127 174 948 59 150 775 142 149 1133 175
v/c Ratio 0.69 0.66 0.23 0.66 0.86 0.10 0.80 0.64 0.23 0.51 0.88 0.26
Control Delay 104.4 24.3 1.4 78.1 29.8 0.7 53.9 40.1 2.7 27.2 47.1 6.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 104.4 24.3 1.4 78.1 29.8 0.7 53.9 40.1 2.7 27.2 47.1 6.8
Queue Length 50th (m) 21.0 24.7 0.2 29.9 106.1 0.2 19.4 78.3 0.0 20.3 130.1 3.1
Queue Length 95th (m) m#39.9 55.5 1.5 57.7 100.7 1.1 #49.8 97.1 6.8 32.9 157.5 16.8
Internal Link Dist (m) 229.5 278.2 153.5 221.6
Turn Bay Length (m) 77.5 85.1 104.8 60.0 57.4 64.0 97.0 31.1
Base Capacity (vph) 125 1075 564 293 1107 611 187 1216 628 302 1288 667
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.66 0.66 0.23 0.59 0.86 0.10 0.80 0.64 0.23 0.49 0.88 0.26

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 76 651 117 160 872 54 138 713 131 137 1042 161
Future Volume (vph) 76 651 117 160 872 54 138 713 131 137 1042 161
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 2050 1900 1900 1900 1900 1900
Total Lost time (s) 5.8 6.8 6.8 2.8 6.8 6.8 0.0 6.2 6.2 3.0 6.2 6.2
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 *1.00 1.00 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 0.95 1.00 1.00 0.96 1.00 1.00 0.96 1.00 1.00 0.96
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1767 3684 1509 1767 3159 1510 1870 3684 1537 1766 3433 1522
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.10 1.00 1.00 0.20 1.00 1.00
Satd. Flow (perm) 1767 3684 1509 1767 3159 1510 191 3684 1537 380 3433 1522
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 83 708 127 174 948 59 150 775 142 149 1133 175
RTOR Reduction (vph) 0 0 90 0 0 38 0 0 95 0 0 96
Lane Group Flow (vph) 83 708 37 174 948 21 150 775 47 149 1133 79
Confl. Peds. (#/hr) 15 21 21 15 18 18 18 18
Heavy Vehicles (%) 1% 2% 1% 1% 13% 2% 3% 2% 0% 1% 4% 1%
Turn Type Prot NA Perm Prot NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 1 6 5 2 3 8 7 4
Permitted Phases 6 2 8 8 4 4
Actuated Green, G (s) 8.8 38.0 38.0 16.4 45.6 45.6 47.9 42.9 42.9 56.8 48.8 48.8
Effective Green, g (s) 8.8 38.0 38.0 19.4 45.6 45.6 53.9 42.9 42.9 56.8 48.8 48.8
Actuated g/C Ratio 0.07 0.29 0.29 0.15 0.35 0.35 0.41 0.33 0.33 0.44 0.38 0.38
Clearance Time (s) 5.8 6.8 6.8 5.8 6.8 6.8 3.0 6.2 6.2 3.0 6.2 6.2
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 119 1076 441 263 1108 529 182 1215 507 282 1288 571
v/s Ratio Prot 0.05 0.19 c0.10 c0.30 c0.05 0.21 0.04 c0.33
v/s Ratio Perm 0.02 0.01 0.29 0.03 0.19 0.05
v/c Ratio 0.70 0.66 0.08 0.66 0.86 0.04 0.82 0.64 0.09 0.53 0.88 0.14
Uniform Delay, d1 59.3 40.3 33.4 52.2 39.1 27.8 28.6 37.0 30.1 24.6 37.9 26.7
Progression Factor 1.37 0.52 0.40 1.29 0.55 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 13.9 2.6 0.3 5.4 7.5 0.1 25.1 2.6 0.4 1.8 8.8 0.5
Delay (s) 95.1 23.8 13.6 72.9 29.1 27.9 53.7 39.5 30.5 26.4 46.7 27.2
Level of Service F C B E C C D D C C D C
Approach Delay (s) 28.8 35.5 40.3 42.2
Approach LOS C D D D

Intersection Summary
HCM 2000 Control Delay 37.4 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 21.8
Intersection Capacity Utilization 83.2% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 112 743 32 105 956 116 60 158 57 144 215 84
Future Volume (vph) 112 743 32 105 956 116 60 158 57 144 215 84
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 37.3 0.0 42.8 40.0 38.5 60.0 26.5 0.0
Storage Lanes 1 0 1 1 1 1 1 0
Taper Length (m) 28.3 43.1 20.4 42.0
Lane Util. Factor 1.00 *1.00 0.95 1.00 *0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 0.99 0.97 0.99 0.99 0.99 0.99
Frt 0.994 0.850 0.960 0.958
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1608 3347 0 1668 3216 1581 1684 3091 0 1552 1569 0
Flt Permitted 0.950 0.950 0.287 0.572
Satd. Flow (perm) 1601 3347 0 1648 3216 1533 504 3091 0 927 1569 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 4 101 39 15
Link Speed (k/h) 50 50 50 50
Link Distance (m) 110.3 818.0 1197.3 2064.6
Travel Time (s) 7.9 58.9 86.2 148.7
Confl. Peds. (#/hr) 11 14 14 11 13 10 10 13
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 11% 11% 19% 7% 11% 1% 6% 11% 8% 15% 16% 8%
Adj. Flow (vph) 122 808 35 114 1039 126 65 172 62 157 234 91
Shared Lane Traffic (%)
Lane Group Flow (vph) 122 843 0 114 1039 126 65 234 0 157 325 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 14 24 15
Number of Detectors 1 0 1 0 0 1 1 1 1
Detector Template 
Leading Detector (m) 10.0 0.0 10.0 0.0 0.0 10.0 15.0 9.0 9.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 10.0 0.0 10.0 0.0 0.0 10.0 15.0 9.0 9.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA Prot NA Perm pm+pt NA pm+pt NA
Protected Phases 1 6 5 2 3 8 7 4
Permitted Phases 2 8 4
Detector Phase 1 5 2 3 8 7 4
Switch Phase
Minimum Initial (s) 5.0 20.0 5.0 20.0 20.0 5.0 8.0 5.0 8.0
Minimum Split (s) 10.3 29.2 10.3 29.2 29.2 8.0 42.7 8.0 35.7
Total Split (s) 20.0 57.1 22.1 59.2 59.2 8.0 42.8 8.0 42.8
Total Split (%) 15.4% 43.9% 17.0% 45.5% 45.5% 6.2% 32.9% 6.2% 32.9%
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 14.7 51.1 16.8 53.2 53.2 5.0 36.1 5.0 36.1
Yellow Time (s) 3.0 3.7 3.0 3.7 3.7 3.0 4.0 3.0 4.0
All-Red Time (s) 2.3 2.3 2.3 2.3 2.3 0.0 2.7 0.0 2.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.3 6.0 5.3 6.0 6.0 3.0 6.7 3.0 6.7
Lead/Lag Lead Lag Lead Lag Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 16.0 16.0 16.0 29.0 22.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 13.7 61.9 13.6 61.8 61.8 37.2 28.5 37.8 30.1
Actuated g/C Ratio 0.11 0.48 0.10 0.48 0.48 0.29 0.22 0.29 0.23
v/c Ratio 0.72 0.53 0.66 0.68 0.16 0.34 0.33 0.54 0.87
Control Delay 96.1 13.1 77.1 18.9 3.4 34.9 35.0 42.1 68.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 96.1 13.1 77.1 18.9 3.4 34.9 35.0 42.1 68.2
LOS F B E B A C C D E
Approach Delay 23.6 22.6 35.0 59.7
Approach LOS C C C E

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 126 (97%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 105
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.87
Intersection Signal Delay: 30.1 Intersection LOS: C
Intersection Capacity Utilization 74.5% ICU Level of Service D
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     100: Kendalwood Road/GARRARD RD & DUNDAS ST
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Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 122 843 114 1039 126 65 234 157 325
v/c Ratio 0.72 0.53 0.66 0.68 0.16 0.34 0.33 0.54 0.87
Control Delay 96.1 13.1 77.1 18.9 3.4 34.9 35.0 42.1 68.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 96.1 13.1 77.1 18.9 3.4 34.9 35.0 42.1 68.2
Queue Length 50th (m) 30.2 28.0 28.7 47.4 2.1 10.7 19.7 27.6 70.4
Queue Length 95th (m) #53.1 54.6 m37.0 70.4 m4.0 19.5 28.9 41.9 98.4
Internal Link Dist (m) 86.3 794.0 1173.3 2040.6
Turn Bay Length (m) 37.3 42.8 40.0 38.5 26.5
Base Capacity (vph) 186 1596 215 1529 782 189 886 293 446
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.66 0.53 0.53 0.68 0.16 0.34 0.26 0.54 0.73

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 112 743 32 105 956 116 60 158 57 144 215 84
Future Volume (vph) 112 743 32 105 956 116 60 158 57 144 215 84
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.3 6.0 5.3 6.0 6.0 3.0 6.7 3.0 6.7
Lane Util. Factor 1.00 *1.00 1.00 *0.95 1.00 1.00 0.95 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.97 1.00 0.99 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.96 1.00 0.96
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1608 3346 1668 3216 1533 1680 3092 1546 1569
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.29 1.00 0.57 1.00
Satd. Flow (perm) 1608 3346 1668 3216 1533 507 3092 930 1569
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 122 808 35 114 1039 126 65 172 62 157 234 91
RTOR Reduction (vph) 0 2 0 0 0 53 0 30 0 0 12 0
Lane Group Flow (vph) 122 841 0 114 1039 73 65 204 0 157 313 0
Confl. Peds. (#/hr) 11 14 14 11 13 10 10 13
Heavy Vehicles (%) 11% 11% 19% 7% 11% 1% 6% 11% 8% 15% 16% 8%
Turn Type Prot NA Prot NA Perm pm+pt NA pm+pt NA
Protected Phases 1 6 5 2 3 8 7 4
Permitted Phases 2 8 4
Actuated Green, G (s) 13.7 61.3 13.6 61.2 61.2 33.1 29.1 35.1 30.1
Effective Green, g (s) 13.7 61.3 13.6 61.2 61.2 33.1 29.1 35.1 30.1
Actuated g/C Ratio 0.11 0.47 0.10 0.47 0.47 0.25 0.22 0.27 0.23
Clearance Time (s) 5.3 6.0 5.3 6.0 6.0 3.0 6.7 3.0 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 169 1577 174 1513 721 165 692 274 363
v/s Ratio Prot c0.08 0.25 0.07 c0.32 0.01 0.07 c0.02 c0.20
v/s Ratio Perm 0.05 0.09 0.13
v/c Ratio 0.72 0.53 0.66 0.69 0.10 0.39 0.29 0.57 0.86
Uniform Delay, d1 56.3 24.2 55.9 26.9 19.1 38.4 41.9 40.1 48.0
Progression Factor 1.31 0.46 1.18 0.60 0.46 1.00 1.00 1.00 1.00
Incremental Delay, d2 13.6 1.2 5.4 1.6 0.2 1.6 0.2 2.9 18.7
Delay (s) 87.5 12.3 71.6 17.8 9.0 40.0 42.2 43.0 66.7
Level of Service F B E B A D D D E
Approach Delay (s) 21.9 21.7 41.7 58.9
Approach LOS C C D E

Intersection Summary
HCM 2000 Control Delay 29.7 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 21.0
Intersection Capacity Utilization 74.5% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 35 835 103 13 1060 32 87 32 21 31 41 62
Future Volume (vph) 35 835 103 13 1060 32 87 32 21 31 41 62
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 41.4 0.0 25.9 0.0 33.5 0.0 28.6 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 23.3 14.6 40.0 22.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.99 0.98 1.00 0.98 0.99 0.99 0.98
Frt 0.984 0.996 0.941 0.910
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1552 3108 0 1668 3208 0 1566 1653 0 1623 1554 0
Flt Permitted 0.950 0.950 0.623 0.719
Satd. Flow (perm) 1550 3108 0 1638 3208 0 1008 1653 0 1218 1554 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 16 4 23 52
Link Speed (k/h) 50 50 50 50
Link Distance (m) 563.2 253.5 146.1 163.8
Travel Time (s) 40.6 18.3 10.5 11.8
Confl. Peds. (#/hr) 2 17 17 2 14 6 6 14
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 15% 12% 11% 7% 11% 2% 14% 10% 0% 10% 6% 9%
Adj. Flow (vph) 38 908 112 14 1152 35 95 35 23 34 45 67
Shared Lane Traffic (%)
Lane Group Flow (vph) 38 1020 0 14 1187 0 95 58 0 34 112 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 0 1 0 1 1 1 1
Detector Template 
Leading Detector (m) 7.0 0.0 7.0 0.0 9.0 9.0 15.0 15.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 7.0 0.0 7.0 0.0 9.0 9.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 1 6 5 2 8 4
Permitted Phases 8 4
Detector Phase 1 5 8 8 4 4
Switch Phase
Minimum Initial (s) 4.0 20.0 4.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 18.3 28.0 18.3 28.0 31.0 31.0 31.0 31.0
Total Split (s) 20.0 78.0 19.0 77.0 33.0 33.0 33.0 33.0
Total Split (%) 15.4% 60.0% 14.6% 59.2% 25.4% 25.4% 25.4% 25.4%



Lanes, Volumes, Timings AM Peak Hour
154: GLEN HILL DR & DUNDAS ST Whitby Oshawa - Future BRT AM

Synchro 11 05-10-2021
IBI Group Page 23

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 14.7 72.4 13.7 71.4 27.0 27.0 27.0 27.0
Yellow Time (s) 3.7 4.0 3.7 4.0 3.3 3.3 3.3 3.3
All-Red Time (s) 1.6 1.6 1.6 1.6 2.7 2.7 2.7 2.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.3 5.6 5.3 5.6 6.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max Max C-Max None None None None
Walk Time (s) 10.0 10.0 13.0 13.0 13.0 13.0
Flash Dont Walk (s) 5.0 5.0 12.0 12.0 12.0 12.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 8.7 72.4 23.9 89.8 16.8 16.8 16.8 16.8
Actuated g/C Ratio 0.07 0.56 0.18 0.69 0.13 0.13 0.13 0.13
v/c Ratio 0.37 0.59 0.05 0.54 0.73 0.25 0.22 0.46
Control Delay 94.4 12.6 52.5 5.3 83.5 33.8 51.3 33.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 94.4 12.6 52.5 5.3 83.5 33.8 51.3 33.2
LOS F B D A F C D C
Approach Delay 15.6 5.8 64.7 37.4
Approach LOS B A E D

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 52 (40%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.73
Intersection Signal Delay: 15.2 Intersection LOS: B
Intersection Capacity Utilization 53.2% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     154: GLEN HILL DR & DUNDAS ST
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 38 1020 14 1187 95 58 34 112
v/c Ratio 0.37 0.59 0.05 0.54 0.73 0.25 0.22 0.46
Control Delay 94.4 12.6 52.5 5.3 83.5 33.8 51.3 33.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 94.4 12.6 52.5 5.3 83.5 33.8 51.3 33.2
Queue Length 50th (m) 9.4 83.6 3.4 23.3 21.9 7.4 7.3 13.0
Queue Length 95th (m) m18.8 109.8 m4.9 37.1 37.1 18.2 15.7 28.3
Internal Link Dist (m) 539.2 229.5 122.1 139.8
Turn Bay Length (m) 41.4 25.9 33.5 28.6
Base Capacity (vph) 175 1738 306 2217 209 361 252 363
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.22 0.59 0.05 0.54 0.45 0.16 0.13 0.31

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 35 835 103 13 1060 32 87 32 21 31 41 62
Future Volume (vph) 35 835 103 13 1060 32 87 32 21 31 41 62
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.3 5.6 5.3 5.6 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 0.99 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 0.99 1.00
Frt 1.00 0.98 1.00 1.00 1.00 0.94 1.00 0.91
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1552 3106 1668 3207 1537 1653 1609 1555
Flt Permitted 0.95 1.00 0.95 1.00 0.62 1.00 0.72 1.00
Satd. Flow (perm) 1552 3106 1668 3207 1009 1653 1218 1555
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 38 908 112 14 1152 35 95 35 23 34 45 67
RTOR Reduction (vph) 0 7 0 0 1 0 0 20 0 0 45 0
Lane Group Flow (vph) 38 1013 0 14 1186 0 95 38 0 34 67 0
Confl. Peds. (#/hr) 2 17 17 2 14 6 6 14
Heavy Vehicles (%) 15% 12% 11% 7% 11% 2% 14% 10% 0% 10% 6% 9%
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 1 6 5 2 8 4
Permitted Phases 8 4
Actuated Green, G (s) 7.6 72.4 23.9 88.7 16.8 16.8 16.8 16.8
Effective Green, g (s) 7.6 72.4 23.9 88.7 16.8 16.8 16.8 16.8
Actuated g/C Ratio 0.06 0.56 0.18 0.68 0.13 0.13 0.13 0.13
Clearance Time (s) 5.3 5.6 5.3 5.6 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 90 1729 306 2188 130 213 157 200
v/s Ratio Prot c0.02 c0.33 0.01 c0.37 0.02 0.04
v/s Ratio Perm c0.09 0.03
v/c Ratio 0.42 0.59 0.05 0.54 0.73 0.18 0.22 0.33
Uniform Delay, d1 59.1 18.9 43.7 10.4 54.4 50.4 50.7 51.5
Progression Factor 1.49 0.60 1.09 0.40 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.9 1.3 0.2 0.6 18.9 0.4 0.7 1.0
Delay (s) 91.0 12.7 47.8 4.8 73.3 50.9 51.4 52.5
Level of Service F B D A E D D D
Approach Delay (s) 15.5 5.3 64.8 52.2
Approach LOS B A E D

Intersection Summary
HCM 2000 Control Delay 15.7 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 16.9
Intersection Capacity Utilization 53.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 12 891 5 26 1177 49 0 0 2 38 0 14
Future Volume (vph) 12 891 5 26 1177 49 0 0 2 38 0 14
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 49.7 0.0 52.2 0.0 0.0 0.0 20.3 0.0
Storage Lanes 1 0 1 0 0 0 1 0
Taper Length (m) 25.0 25.0 0.0 35.7
Lane Util. Factor 1.00 *1.00 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 1.00 1.00 0.98 0.99 0.98
Frt 0.999 0.994 0.865 0.850
Flt Protected 0.950 0.950 0.950
Satd. Flow (prot) 1638 3319 0 1785 3188 0 0 1595 0 1608 1286 0
Flt Permitted 0.950 0.950 0.757
Satd. Flow (perm) 1633 3319 0 1780 3188 0 0 1595 0 1272 1286 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 1 6 178 124
Link Speed (k/h) 50 50 50 50
Link Distance (m) 302.2 414.1 37.7 183.4
Travel Time (s) 21.8 29.8 2.7 13.2
Confl. Peds. (#/hr) 6 3 3 6 4 5 5 4
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 9% 13% 29% 0% 11% 14% 0% 100% 0% 11% 0% 22%
Adj. Flow (vph) 13 968 5 28 1279 53 0 0 2 41 0 15
Shared Lane Traffic (%)
Lane Group Flow (vph) 13 973 0 28 1332 0 0 2 0 41 15 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 0.0 3.5
Link Offset(m) 0.0 0.0 -10.1 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 0 1 0 1 1 1 1
Detector Template 
Leading Detector (m) 10.0 0.0 10.0 0.0 15.0 10.0 10.0 10.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 10.0 0.0 10.0 0.0 15.0 10.0 10.0 10.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA Prot NA NA Perm NA
Protected Phases 1 6 5 2 8 4
Permitted Phases 8 4
Detector Phase 1 5 8 8 4 4
Switch Phase
Minimum Initial (s) 4.0 20.0 4.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 10.5 28.0 10.5 28.0 34.0 34.0 34.0 34.0
Total Split (s) 11.2 82.0 14.0 84.8 34.0 34.0 34.0 34.0
Total Split (%) 8.6% 63.1% 10.8% 65.2% 26.2% 26.2% 26.2% 26.2%
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 4.7 76.3 7.5 79.1 28.0 28.0 28.0 28.0
Yellow Time (s) 3.7 3.7 3.7 3.7 3.5 3.5 3.5 3.5
All-Red Time (s) 2.8 2.0 2.8 2.0 2.5 2.5 2.5 2.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.5 5.7 6.5 5.7 6.0 6.0 6.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max None None None None
Walk Time (s) 15.0 15.0 16.0 16.0 16.0 16.0
Flash Dont Walk (s) 5.0 5.0 12.0 12.0 12.0 12.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 6.6 103.0 7.6 106.4 10.2 10.2 10.2
Actuated g/C Ratio 0.05 0.79 0.06 0.82 0.08 0.08 0.08
v/c Ratio 0.16 0.37 0.27 0.51 0.01 0.41 0.07
Control Delay 49.9 4.0 91.8 4.2 0.0 68.8 0.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 49.9 4.0 91.8 4.2 0.0 68.8 0.6
LOS D A F A A E A
Approach Delay 4.6 6.0 50.5
Approach LOS A A D

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 51 (39%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.51
Intersection Signal Delay: 6.4 Intersection LOS: A
Intersection Capacity Utilization 54.5% ICU Level of Service A
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     169: DUNDAS ST & KATHLEEN ST
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Lane Group EBL EBT WBL WBT NBT SBL SBT
Lane Group Flow (vph) 13 973 28 1332 2 41 15
v/c Ratio 0.16 0.37 0.27 0.51 0.01 0.41 0.07
Control Delay 49.9 4.0 91.8 4.2 0.0 68.8 0.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 49.9 4.0 91.8 4.2 0.0 68.8 0.6
Queue Length 50th (m) 3.3 18.6 7.1 3.4 0.0 9.4 0.0
Queue Length 95th (m) m5.9 26.8 m11.3 169.4 0.0 19.8 0.0
Internal Link Dist (m) 278.2 390.1 13.7 159.4
Turn Bay Length (m) 49.7 52.2 20.3
Base Capacity (vph) 83 2629 112 2609 483 273 374
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.16 0.37 0.25 0.51 0.00 0.15 0.04

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 12 891 5 26 1177 49 0 0 2 38 0 14
Future Volume (vph) 12 891 5 26 1177 49 0 0 2 38 0 14
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 5.7 6.5 5.7 6.0 6.0 6.0
Lane Util. Factor 1.00 *1.00 1.00 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00
Frt 1.00 1.00 1.00 0.99 0.86 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1638 3320 1785 3189 1595 1597 1286
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.76 1.00
Satd. Flow (perm) 1638 3320 1785 3189 1595 1272 1286
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 13 968 5 28 1279 53 0 0 2 41 0 15
RTOR Reduction (vph) 0 0 0 0 1 0 0 2 0 0 14 0
Lane Group Flow (vph) 13 973 0 28 1331 0 0 0 0 41 1 0
Confl. Peds. (#/hr) 6 3 3 6 4 5 5 4
Heavy Vehicles (%) 9% 13% 29% 0% 11% 14% 0% 100% 0% 11% 0% 22%
Turn Type Prot NA Prot NA NA Perm NA
Protected Phases 1 6 5 2 8 4
Permitted Phases 8 4
Actuated Green, G (s) 3.1 98.0 5.2 100.1 8.6 8.6 8.6
Effective Green, g (s) 3.1 98.0 5.2 100.1 8.6 8.6 8.6
Actuated g/C Ratio 0.02 0.75 0.04 0.77 0.07 0.07 0.07
Clearance Time (s) 6.5 5.7 6.5 5.7 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 39 2502 71 2455 105 84 85
v/s Ratio Prot 0.01 0.29 c0.02 c0.42 0.00 0.00
v/s Ratio Perm c0.03
v/c Ratio 0.33 0.39 0.39 0.54 0.00 0.49 0.01
Uniform Delay, d1 62.4 5.6 60.9 5.9 56.7 58.6 56.7
Progression Factor 0.80 0.60 1.49 0.60 1.00 1.00 1.00
Incremental Delay, d2 4.1 0.4 2.9 0.7 0.0 4.4 0.1
Delay (s) 53.8 3.7 93.8 4.2 56.7 63.0 56.8
Level of Service D A F A E E E
Approach Delay (s) 4.4 6.1 56.7 61.3
Approach LOS A A E E

Intersection Summary
HCM 2000 Control Delay 6.7 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 18.2
Intersection Capacity Utilization 54.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBU EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1 1123 3 3 1466 6 6
Future Volume (vph) 1 1123 3 3 1466 6 6
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 20.0 0.0 20.0 0.0 0.0
Storage Lanes 1 0 1 1 1
Taper Length (m) 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 1.00 1.00
Frt 0.850
Flt Protected 0.950 0.950 0.950
Satd. Flow (prot) 1750 3500 0 1750 3500 1750 1566
Flt Permitted 0.950 0.950 0.950
Satd. Flow (perm) 1750 3500 0 1750 3500 1750 1566
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 7
Link Speed (k/h) 50 50 48
Link Distance (m) 441.0 88.6 194.6
Travel Time (s) 31.8 6.4 14.6
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1 1221 3 3 1593 7 7
Shared Lane Traffic (%)
Lane Group Flow (vph) 1 1224 0 3 1593 7 7
Enter Blocked Intersection No No No No No No No
Lane Alignment R NA Left Right Left Left Left Right
Median Width(m) 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 97 97 97 97 97
Number of Detectors 1 0 1 0 1 1
Detector Template Left Thru Left Thru Left Right
Leading Detector (m) 10.0 0.0 2.0 0.0 10.0 10.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 10.0 0.6 2.0 0.6 10.0 10.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA Prot NA Prot Perm
Protected Phases 7 4 3 8 2
Permitted Phases 2
Detector Phase 7 4 3 8 2 2
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 10.5 22.5 10.5 22.5 22.5 22.5
Total Split (s) 11.0 95.0 12.0 96.0 23.0 23.0
Total Split (%) 8.5% 73.1% 9.2% 73.8% 17.7% 17.7%
Maximum Green (s) 6.0 88.5 5.5 89.5 16.5 16.5
Yellow Time (s) 3.0 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.0 2.8 2.8 2.8 2.8 2.8
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Lane Group EBU EBT EBR WBL WBT NBL NBR
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 6.5 6.5 6.5 6.5 6.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max None None
Walk Time (s) 11.0 11.0 11.0 11.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 5.6 119.4 5.8 119.8 6.2 6.2
Actuated g/C Ratio 0.04 0.92 0.04 0.92 0.05 0.05
v/c Ratio 0.01 0.38 0.04 0.49 0.08 0.09
Control Delay 71.0 0.8 60.3 3.0 61.0 34.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 71.0 0.8 60.3 3.0 61.0 34.0
LOS E A E A E C
Approach Delay 0.9 3.1 47.5
Approach LOS A A D

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 40 (31%), Referenced to phase 4:EBT and 8:WBT, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.49
Intersection Signal Delay: 2.4 Intersection LOS: A
Intersection Capacity Utilization 54.7% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     999: Waverly St & KING ST
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Lane Group EBU EBT WBL WBT NBL NBR
Lane Group Flow (vph) 1 1224 3 1593 7 7
v/c Ratio 0.01 0.38 0.04 0.49 0.08 0.09
Control Delay 71.0 0.8 60.3 3.0 61.0 34.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 71.0 0.8 60.3 3.0 61.0 34.0
Queue Length 50th (m) 0.2 0.0 0.7 0.0 1.6 0.0
Queue Length 95th (m) m0.2 16.3 3.7 90.2 6.2 4.6
Internal Link Dist (m) 417.0 64.6 170.6
Turn Bay Length (m) 20.0 20.0
Base Capacity (vph) 80 3216 78 3226 222 204
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.01 0.38 0.04 0.49 0.03 0.03

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBU EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1 1123 3 3 1466 6 6
Future Volume (vph) 1 1123 3 3 1466 6 6
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 6.5 6.5 6.5 6.5 6.5
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00
Frt 1.00 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1750 3499 1750 3500 1750 1566
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1750 3499 1750 3500 1750 1566
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1 1221 3 3 1593 7 7
RTOR Reduction (vph) 0 0 0 0 0 0 7
Lane Group Flow (vph) 1 1224 0 3 1593 7 0
Turn Type Prot NA Prot NA Prot Perm
Protected Phases 7 4 3 8 2
Permitted Phases 2
Actuated Green, G (s) 1.2 106.4 1.3 108.0 2.8 2.8
Effective Green, g (s) 1.2 106.4 1.3 108.0 2.8 2.8
Actuated g/C Ratio 0.01 0.82 0.01 0.83 0.02 0.02
Clearance Time (s) 5.0 6.5 6.5 6.5 6.5 6.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 16 2863 17 2907 37 33
v/s Ratio Prot 0.00 0.35 c0.00 c0.46 c0.00
v/s Ratio Perm 0.00
v/c Ratio 0.06 0.43 0.18 0.55 0.19 0.00
Uniform Delay, d1 63.8 3.3 63.8 3.4 62.5 62.2
Progression Factor 1.19 0.24 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.3 0.4 4.9 0.7 2.5 0.1
Delay (s) 77.0 1.2 68.7 4.2 65.0 62.3
Level of Service E A E A E E
Approach Delay (s) 1.2 4.3 63.6
Approach LOS A A E

Intersection Summary
HCM 2000 Control Delay 3.3 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 19.5
Intersection Capacity Utilization 54.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 0 0 1219 26 0 22
Future Volume (vph) 0 0 1219 26 0 22
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 20.0 0.0 0.0
Storage Lanes 0 1 0 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 1.00 1.00 0.95 1.00 1.00 1.00
Frt 0.850 0.865
Flt Protected
Satd. Flow (prot) 0 0 3500 1597 0 1625
Flt Permitted
Satd. Flow (perm) 0 0 3500 1597 0 1625
Link Speed (k/h) 50 50 48
Link Distance (m) 150.7 225.6 170.3
Travel Time (s) 10.9 16.2 12.8
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 2% 0% 0% 0%
Adj. Flow (vph) 0 0 1325 28 0 24
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 1325 28 0 24
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 0.0 0.0 0.0
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 24 14 24 14
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 43.7% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 130 950 96 85 516 0 0 1082 85
Future Volume (vph) 0 0 0 130 950 96 85 516 0 0 1082 85
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 2000 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 0.0 40.0 30.0 0.0 0.0 0.0
Storage Lanes 0 0 0 1 1 0 0 0
Taper Length (m) 0.0 0.0 12.0 0.0
Lane Util. Factor 1.00 1.00 1.00 0.95 *1.00 1.00 1.00 *1.00 1.00 1.00 *1.00 0.95
Ped Bike Factor 1.00 0.97 1.00
Frt 0.850 0.989
Flt Protected 0.994 0.950
Satd. Flow (prot) 0 0 0 0 3324 1437 1691 3349 0 0 3267 0
Flt Permitted 0.994 0.124
Satd. Flow (perm) 0 0 0 0 3320 1399 221 3349 0 0 3267 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 84 12
Link Speed (k/h) 50 50 50 50
Link Distance (m) 226.5 417.7 98.9 574.3
Travel Time (s) 16.3 30.1 7.1 41.3
Confl. Peds. (#/hr) 8 11 19 19
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 0% 2% 1% 0% 0% 1% 0% 0% 2% 3%
Adj. Flow (vph) 0 0 0 141 1033 104 92 561 0 0 1176 92
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 0 1174 104 92 561 0 0 1268 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.09 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 0 0 1 1 1
Detector Template 
Leading Detector (m) 15.0 0.0 0.0 10.0 10.0 10.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 15.0 0.0 0.0 10.0 10.0 10.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm pm+pt NA NA
Protected Phases 6 3 8 4
Permitted Phases 6 6 8
Detector Phase 6 6 6 3 8 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 5.0 8.0 8.0
Minimum Split (s) 26.0 26.0 26.0 11.0 24.0 24.0
Total Split (s) 35.0 35.0 35.0 11.0 45.0 34.0
Total Split (%) 43.8% 43.8% 43.8% 13.8% 56.3% 42.5%
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 29.3 29.3 29.3 7.3 39.6 28.6
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.0 2.0 2.0 0.0 1.7 1.7
Lost Time Adjust (s) 0.0 0.0 -3.0 0.0 0.0
Total Lost Time (s) 5.7 5.7 0.7 5.4 5.4
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max Max None None
Walk Time (s) 13.0 13.0 13.0 11.0 11.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 29.3 29.3 44.3 39.6 28.6
Actuated g/C Ratio 0.37 0.37 0.55 0.50 0.36
v/c Ratio 0.97 0.18 0.30 0.34 1.08
Control Delay 31.7 1.5 21.8 7.6 77.1
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 31.7 1.5 21.8 7.6 77.1
LOS C A C A E
Approach Delay 29.3 9.6 77.1
Approach LOS C A E

Intersection Summary
Area Type: CBD
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 50 (63%), Referenced to phase 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.08
Intersection Signal Delay: 44.2 Intersection LOS: D
Intersection Capacity Utilization 87.3% ICU Level of Service E
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     12: RR 53 (STEVENSON RD) & BOND ST
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Lane Group WBT WBR NBL NBT SBT
Lane Group Flow (vph) 1174 104 92 561 1268
v/c Ratio 0.97 0.18 0.30 0.34 1.08
Control Delay 31.7 1.5 21.8 7.6 77.1
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 31.7 1.5 21.8 7.6 77.1
Queue Length 50th (m) 66.5 1.6 5.0 7.4 ~100.3
Queue Length 95th (m) #114.4 m0.6 m8.5 m18.8 #134.8
Internal Link Dist (m) 393.7 74.9 550.3
Turn Bay Length (m) 40.0 30.0
Base Capacity (vph) 1215 565 311 1657 1175
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.97 0.18 0.30 0.34 1.08

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 130 950 96 85 516 0 0 1082 85
Future Volume (vph) 0 0 0 130 950 96 85 516 0 0 1082 85
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 2000 1900 1900 1900 1900 1900
Total Lost time (s) 5.7 5.7 0.7 5.4 5.4
Lane Util. Factor *1.00 1.00 1.00 *1.00 *1.00
Frpb, ped/bikes 1.00 0.97 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 0.99
Flt Protected 0.99 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3320 1399 1691 3349 3268
Flt Permitted 0.99 1.00 0.12 1.00 1.00
Satd. Flow (perm) 3320 1399 220 3349 3268
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 141 1033 104 92 561 0 0 1176 92
RTOR Reduction (vph) 0 0 0 0 0 53 0 0 0 0 8 0
Lane Group Flow (vph) 0 0 0 0 1174 51 92 561 0 0 1260 0
Confl. Peds. (#/hr) 8 11 19 19
Heavy Vehicles (%) 0% 0% 0% 2% 1% 0% 0% 1% 0% 0% 2% 3%
Turn Type Perm NA Perm pm+pt NA NA
Protected Phases 6 3 8 4
Permitted Phases 6 6 8
Actuated Green, G (s) 29.3 29.3 39.6 39.6 28.6
Effective Green, g (s) 29.3 29.3 42.6 39.6 28.6
Actuated g/C Ratio 0.37 0.37 0.53 0.50 0.36
Clearance Time (s) 5.7 5.7 3.7 5.4 5.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1215 512 306 1657 1168
v/s Ratio Prot 0.04 c0.17 c0.39
v/s Ratio Perm 0.35 0.04 0.12
v/c Ratio 0.97 0.10 0.30 0.34 1.08
Uniform Delay, d1 24.9 16.7 13.1 12.3 25.7
Progression Factor 0.49 0.15 2.37 0.59 1.00
Incremental Delay, d2 17.2 0.3 0.3 0.1 50.4
Delay (s) 29.2 2.8 31.3 7.2 76.1
Level of Service C A C A E
Approach Delay (s) 0.0 27.1 10.6 76.1
Approach LOS A C B E

Intersection Summary
HCM 2000 Control Delay 43.2 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 11.8
Intersection Capacity Utilization 87.3% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 106 958 0 32 58 0 0 190 58
Future Volume (vph) 0 0 0 106 958 0 32 58 0 0 190 58
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 0.0 0.0 30.0 0.0 0.0 30.0
Storage Lanes 0 0 0 0 1 0 0 0
Taper Length (m) 0.0 0.0 25.0 0.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00
Frt 0.968
Flt Protected 0.995 0.950
Satd. Flow (prot) 0 0 0 0 3165 0 1591 1691 0 0 1637 0
Flt Permitted 0.995 0.450
Satd. Flow (perm) 0 0 0 0 3163 0 753 1691 0 0 1637 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 19
Link Speed (k/h) 50 50 50 50
Link Distance (m) 417.7 284.9 101.7 576.9
Travel Time (s) 30.1 20.5 7.3 41.5
Confl. Peds. (#/hr) 4 13 12 12
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 0% 1% 1% 0% 1% 0% 0% 0% 0% 0%
Adj. Flow (vph) 0 0 0 115 1041 0 35 63 0 0 207 63
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 0 1156 0 35 63 0 0 270 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 0 1 1 1
Detector Template 
Leading Detector (m) 15.0 0.0 5.0 8.0 8.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 15.0 0.0 5.0 8.0 8.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA NA
Protected Phases 4 6 2
Permitted Phases 4 6
Detector Phase 4 6 6 2
Switch Phase
Minimum Initial (s) 20.0 20.0 8.0 8.0 20.0
Minimum Split (s) 28.0 28.0 23.0 23.0 28.0
Total Split (s) 51.0 51.0 29.0 29.0 29.0
Total Split (%) 63.8% 63.8% 36.3% 36.3% 36.3%
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 45.5 45.5 23.4 23.4 23.5
Yellow Time (s) 3.3 3.3 3.3 3.3 3.3
All-Red Time (s) 2.2 2.2 2.3 2.3 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.6 5.6 5.5
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max None None None
Walk Time (s) 12.0 12.0 11.0 11.0 12.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 48.3 20.6 20.6 20.7
Actuated g/C Ratio 0.60 0.26 0.26 0.26
v/c Ratio 0.61 0.18 0.14 0.62
Control Delay 4.5 16.3 14.3 30.9
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 4.5 16.3 14.3 30.9
LOS A B B C
Approach Delay 4.5 15.0 30.9
Approach LOS A B C

Intersection Summary
Area Type: CBD
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 13 (16%), Referenced to phase 4:WBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.62
Intersection Signal Delay: 9.8 Intersection LOS: A
Intersection Capacity Utilization 70.0% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     14: GIBBONS ST & BOND ST
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Lane Group WBT NBL NBT SBT
Lane Group Flow (vph) 1156 35 63 270
v/c Ratio 0.61 0.18 0.14 0.62
Control Delay 4.5 16.3 14.3 30.9
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 4.5 16.3 14.3 30.9
Queue Length 50th (m) 15.8 4.8 8.6 31.3
Queue Length 95th (m) m17.7 m10.6 m13.0 50.3
Internal Link Dist (m) 260.9 77.7 552.9
Turn Bay Length (m) 30.0
Base Capacity (vph) 1908 220 494 494
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.61 0.16 0.13 0.55

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 106 958 0 32 58 0 0 190 58
Future Volume (vph) 0 0 0 106 958 0 32 58 0 0 190 58
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.6 5.6 5.5
Lane Util. Factor 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.97
Flt Protected 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3164 1591 1691 1638
Flt Permitted 1.00 0.45 1.00 1.00
Satd. Flow (perm) 3164 754 1691 1638
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 115 1041 0 35 63 0 0 207 63
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 14 0
Lane Group Flow (vph) 0 0 0 0 1156 0 35 63 0 0 256 0
Confl. Peds. (#/hr) 4 13 12 12
Heavy Vehicles (%) 0% 0% 0% 1% 1% 0% 1% 0% 0% 0% 0% 0%
Turn Type Perm NA Perm NA NA
Protected Phases 4 6 2
Permitted Phases 4 6
Actuated Green, G (s) 48.3 20.6 20.6 20.7
Effective Green, g (s) 48.3 20.6 20.6 20.7
Actuated g/C Ratio 0.60 0.26 0.26 0.26
Clearance Time (s) 5.5 5.6 5.6 5.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1910 194 435 423
v/s Ratio Prot 0.04 c0.16
v/s Ratio Perm 0.37 0.05
v/c Ratio 0.61 0.18 0.14 0.61
Uniform Delay, d1 9.9 23.1 22.9 26.1
Progression Factor 0.37 0.62 0.60 1.00
Incremental Delay, d2 0.6 0.4 0.1 2.4
Delay (s) 4.3 14.7 13.9 28.5
Level of Service A B B C
Approach Delay (s) 0.0 4.3 14.2 28.5
Approach LOS A A B C

Intersection Summary
HCM 2000 Control Delay 9.2 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 11.1
Intersection Capacity Utilization 70.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings AM Peak Hour
16: RR 54 (PARK RD W) & BOND ST Whitby Oshawa - Future BRT AM

Synchro 11 05-10-2021
IBI Group Page 10

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 173 1034 77 110 340 0 0 561 131
Future Volume (vph) 0 0 0 173 1034 77 110 340 0 0 561 131
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 0.0 80.0 0.0 0.0 0.0 0.0
Storage Lanes 0 0 0 1 0 0 0 0
Taper Length (m) 0.0 0.0 0.0 0.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 0.95 0.95
Ped Bike Factor 1.00 0.98 1.00 0.99
Frt 0.850 0.972
Flt Protected 0.993 0.988
Satd. Flow (prot) 0 0 0 0 3128 1423 0 3143 0 0 3064 0
Flt Permitted 0.993 0.544
Satd. Flow (perm) 0 0 0 0 3116 1389 0 1727 0 0 3064 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 85 33
Link Speed (k/h) 50 50 50 50
Link Distance (m) 130.2 135.1 115.6 63.6
Travel Time (s) 9.4 9.7 8.3 4.6
Confl. Peds. (#/hr) 19 9 29 29
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 0% 2% 2% 1% 1% 1% 0% 0% 1% 1%
Adj. Flow (vph) 0 0 0 188 1124 84 120 370 0 0 610 142
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 0 1312 84 0 490 0 0 752 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 0.0 0.0
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 0 0 0 1 1 1
Detector Template 
Leading Detector (m) 0.0 0.0 0.0 15.0 8.0 8.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 0.0 0.0 0.0 15.0 8.0 8.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm pm+pt NA NA
Protected Phases 6 3 8 4
Permitted Phases 6 6 8
Detector Phase 6 3 8 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 5.0 8.0 8.0
Minimum Split (s) 26.0 26.0 26.0 12.0 26.0 26.0
Total Split (s) 42.0 42.0 42.0 12.0 38.0 26.0
Total Split (%) 52.5% 52.5% 52.5% 15.0% 47.5% 32.5%
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 36.1 36.1 36.1 9.0 31.8 19.8
Yellow Time (s) 3.7 3.7 3.7 3.0 3.7 3.7
All-Red Time (s) 2.2 2.2 2.2 0.0 2.5 2.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.9 5.9 6.2 6.2
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max Max None None
Walk Time (s) 13.0 13.0 13.0 14.0 14.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 36.1 36.1 31.8 19.8
Actuated g/C Ratio 0.45 0.45 0.40 0.25
v/c Ratio 0.93 0.12 0.62 0.96
Control Delay 14.9 0.2 27.7 54.0
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 14.9 0.2 27.7 54.0
LOS B A C D
Approach Delay 14.0 27.7 54.0
Approach LOS B C D

Intersection Summary
Area Type: CBD
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 64 (80%), Referenced to phase 6:WBTL, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.96
Intersection Signal Delay: 28.0 Intersection LOS: C
Intersection Capacity Utilization 89.0% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     16: RR 54 (PARK RD W) & BOND ST
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Lane Group WBT WBR NBT SBT
Lane Group Flow (vph) 1312 84 490 752
v/c Ratio 0.93 0.12 0.62 0.96
Control Delay 14.9 0.2 27.7 54.0
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 14.9 0.2 27.7 54.0
Queue Length 50th (m) 42.4 0.0 33.7 52.6
Queue Length 95th (m) m35.1 m0.0 m45.9 #85.5
Internal Link Dist (m) 111.1 91.6 39.6
Turn Bay Length (m) 80.0
Base Capacity (vph) 1406 673 789 783
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.93 0.12 0.62 0.96

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 173 1034 77 110 340 0 0 561 131
Future Volume (vph) 0 0 0 173 1034 77 110 340 0 0 561 131
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.9 5.9 6.2 6.2
Lane Util. Factor 0.95 1.00 0.95 0.95
Frpb, ped/bikes 1.00 0.98 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.97
Flt Protected 0.99 1.00 0.99 1.00
Satd. Flow (prot) 3116 1389 3139 3063
Flt Permitted 0.99 1.00 0.54 1.00
Satd. Flow (perm) 3116 1389 1728 3063
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 188 1124 84 120 370 0 0 610 142
RTOR Reduction (vph) 0 0 0 0 0 46 0 0 0 0 25 0
Lane Group Flow (vph) 0 0 0 0 1312 38 0 490 0 0 727 0
Confl. Peds. (#/hr) 19 9 29 29
Heavy Vehicles (%) 0% 0% 0% 2% 2% 1% 1% 1% 0% 0% 1% 1%
Turn Type Perm NA Perm pm+pt NA NA
Protected Phases 6 3 8 4
Permitted Phases 6 6 8
Actuated Green, G (s) 36.1 36.1 31.8 19.8
Effective Green, g (s) 36.1 36.1 31.8 19.8
Actuated g/C Ratio 0.45 0.45 0.40 0.25
Clearance Time (s) 5.9 5.9 6.2 6.2
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1406 626 845 758
v/s Ratio Prot c0.07 c0.24
v/s Ratio Perm 0.42 0.03 0.17
v/c Ratio 0.93 0.06 0.58 0.96
Uniform Delay, d1 20.8 12.4 18.9 29.7
Progression Factor 0.35 0.02 1.36 1.00
Incremental Delay, d2 5.7 0.1 0.8 22.9
Delay (s) 13.0 0.4 26.4 52.6
Level of Service B A C D
Approach Delay (s) 0.0 12.2 26.4 52.6
Approach LOS A B C D

Intersection Summary
HCM 2000 Control Delay 26.4 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 15.1
Intersection Capacity Utilization 89.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 45 1109 54 33 151 0 0 88 170
Future Volume (vph) 0 0 0 45 1109 54 33 151 0 0 88 170
Ideal Flow (vphpl) 1900 1900 1900 1900 2000 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 0.0 35.0 15.0 0.0 0.0 0.0
Storage Lanes 0 0 0 1 1 0 0 0
Taper Length (m) 0.0 0.0 25.0 0.0
Lane Util. Factor 1.00 1.00 1.00 0.95 *1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.90 0.99 0.98
Frt 0.850 0.911
Flt Protected 0.998 0.950
Satd. Flow (prot) 0 0 0 0 2414 558 1591 1691 0 0 1503 0
Flt Permitted 0.998 0.374
Satd. Flow (perm) 0 0 0 0 2409 500 618 1691 0 0 1503 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 76 118
Link Speed (k/h) 50 50 50 50
Link Distance (m) 225.6 137.8 101.3 180.2
Travel Time (s) 16.2 9.9 7.3 13.0
Confl. Peds. (#/hr) 20 32 16 16
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 0% 4% 3% 3% 1% 0% 0% 0% 0% 0%
Parking  (#/hr) 100 100 100
Adj. Flow (vph) 0 0 0 49 1205 59 36 164 0 0 96 185
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 0 1254 59 36 164 0 0 281 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left L NA Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.68 3.35 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 0 0 1 1 1
Detector Template 
Leading Detector (m) 15.0 0.0 0.0 5.0 8.0 8.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 15.0 0.0 0.0 5.0 8.0 8.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm pm+pt NA NA
Protected Phases 4 1 6 2
Permitted Phases 4 4 6
Detector Phase 1 6 2
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 5.0 5.0 20.0
Minimum Split (s) 27.0 27.0 27.0 9.0 10.6 27.0
Total Split (s) 44.0 44.0 44.0 9.0 36.0 27.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 55.0% 55.0% 55.0% 11.3% 45.0% 33.8%
Maximum Green (s) 38.4 38.4 38.4 6.0 30.4 21.4
Yellow Time (s) 4.0 4.0 4.0 3.0 4.0 4.0
All-Red Time (s) 1.6 1.6 1.6 0.0 1.6 1.6
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.6 5.6 3.0 5.6 5.6
Lead/Lag Lead Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max Max None None
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 8.0 8.0 8.0 8.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 39.5 39.5 31.9 29.3 20.3
Actuated g/C Ratio 0.49 0.49 0.40 0.37 0.25
v/c Ratio 1.05 0.21 0.11 0.27 0.60
Control Delay 52.2 1.6 8.6 11.7 20.9
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 52.2 1.6 8.6 11.7 20.9
LOS D A A B C
Approach Delay 49.9 11.1 20.9
Approach LOS D B C

Intersection Summary
Area Type: CBD
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 24 (30%), Referenced to phase 4:WBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.05
Intersection Signal Delay: 41.1 Intersection LOS: D
Intersection Capacity Utilization 68.4% ICU Level of Service C
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     18: MCMILLAN DR & BOND ST
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Lane Group WBT WBR NBL NBT SBT
Lane Group Flow (vph) 1254 59 36 164 281
v/c Ratio 1.05 0.21 0.11 0.27 0.60
Control Delay 52.2 1.6 8.6 11.7 20.9
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 52.2 1.6 8.6 11.7 20.9
Queue Length 50th (m) ~98.1 0.3 1.5 8.0 19.4
Queue Length 95th (m) #132.2 m0.5 4.4 15.3 40.8
Internal Link Dist (m) 113.8 77.3 156.2
Turn Bay Length (m) 35.0 15.0
Base Capacity (vph) 1190 285 319 642 488
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 1.05 0.21 0.11 0.26 0.58

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 45 1109 54 33 151 0 0 88 170
Future Volume (vph) 0 0 0 45 1109 54 33 151 0 0 88 170
Ideal Flow (vphpl) 1900 1900 1900 1900 2000 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.6 5.6 3.0 5.6 5.6
Lane Util. Factor *1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.90 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 0.91
Flt Protected 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 2409 500 1584 1691 1503
Flt Permitted 1.00 1.00 0.37 1.00 1.00
Satd. Flow (perm) 2409 500 624 1691 1503
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 49 1205 59 36 164 0 0 96 185
RTOR Reduction (vph) 0 0 0 0 0 30 0 0 0 0 88 0
Lane Group Flow (vph) 0 0 0 0 1254 29 36 164 0 0 193 0
Confl. Peds. (#/hr) 20 32 16 16
Heavy Vehicles (%) 0% 0% 0% 4% 3% 3% 1% 0% 0% 0% 0% 0%
Parking  (#/hr) 100 100 100
Turn Type Perm NA Perm pm+pt NA NA
Protected Phases 4 1 6 2
Permitted Phases 4 4 6
Actuated Green, G (s) 39.5 39.5 29.3 29.3 20.3
Effective Green, g (s) 39.5 39.5 29.3 29.3 20.3
Actuated g/C Ratio 0.49 0.49 0.37 0.37 0.25
Clearance Time (s) 5.6 5.6 3.0 5.6 5.6
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1189 246 300 619 381
v/s Ratio Prot 0.01 c0.10 c0.13
v/s Ratio Perm 0.52 0.06 0.03
v/c Ratio 1.05 0.12 0.12 0.26 0.51
Uniform Delay, d1 20.2 10.9 16.9 17.8 25.6
Progression Factor 0.58 0.24 0.53 0.59 1.00
Incremental Delay, d2 37.0 0.6 0.2 0.2 1.1
Delay (s) 48.7 3.2 9.2 10.7 26.6
Level of Service D A A B C
Approach Delay (s) 0.0 46.7 10.4 26.6
Approach LOS A D B C

Intersection Summary
HCM 2000 Control Delay 39.5 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 14.2
Intersection Capacity Utilization 68.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 278 1169 0 0 0 0 0 640 144
Future Volume (vph) 0 0 0 278 1169 0 0 0 0 0 640 144
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 80.0 75.0 0.0 0.0 0.0 30.0
Storage Lanes 0 0 0 0 0 0 0 1
Taper Length (m) 0.0 25.0 0.0 0.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 0.91 1.00
Ped Bike Factor 0.99 0.88
Frt 0.850
Flt Protected 0.990
Satd. Flow (prot) 0 0 0 0 3118 0 0 0 0 0 4439 1437
Flt Permitted 0.990
Satd. Flow (perm) 0 0 0 0 3094 0 0 0 0 0 4439 1263
Right Turn on Red Yes Yes Yes Yes Yes
Satd. Flow (RTOR) 33 74
Link Speed (k/h) 50 50 50 50
Link Distance (m) 137.8 81.4 100.6 114.5
Travel Time (s) 9.9 5.9 7.2 8.2
Confl. Peds. (#/hr) 31 79
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 0% 2% 2% 0% 0% 0% 0% 0% 4% 0%
Adj. Flow (vph) 0 0 0 302 1271 0 0 0 0 0 696 157
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 0 1573 0 0 0 0 0 696 157
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 0.0 0.0
Link Offset(m) 0.0 0.0 3.5 -3.5
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 0 0 1 1
Detector Template 
Leading Detector (m) 0.0 0.0 8.0 8.0
Trailing Detector (m) 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0
Detector 1 Size(m) 15.0 15.0 8.0 8.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0
Turn Type Perm NA NA Perm
Protected Phases 2 4
Permitted Phases 2 4
Detector Phase 4 4
Switch Phase
Minimum Initial (s) 18.0 18.0 17.0 17.0
Minimum Split (s) 26.0 26.0 24.0 24.0
Total Split (s) 56.0 56.0 24.0 24.0
Total Split (%) 70.0% 70.0% 30.0% 30.0%
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 50.4 50.4 18.6 18.6
Yellow Time (s) 3.7 3.7 3.7 3.7
All-Red Time (s) 1.9 1.9 1.7 1.7
Lost Time Adjust (s) 0.0 0.0 0.0
Total Lost Time (s) 5.6 5.4 5.4
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max None None
Walk Time (s) 13.0 13.0 12.0 12.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 51.1 17.9 17.9
Actuated g/C Ratio 0.64 0.22 0.22
v/c Ratio 0.79 0.70 0.46
Control Delay 8.3 32.8 19.5
Queue Delay 0.0 0.0 0.0
Total Delay 8.3 32.8 19.5
LOS A C B
Approach Delay 8.3 30.4
Approach LOS A C

Intersection Summary
Area Type: CBD
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 3 (4%), Referenced to phase 2:WBTL, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.79
Intersection Signal Delay: 16.0 Intersection LOS: B
Intersection Capacity Utilization 69.2% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     20: RR 2A (CENTRE ST) & BOND ST
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Lane Group WBT SBT SBR
Lane Group Flow (vph) 1573 696 157
v/c Ratio 0.79 0.70 0.46
Control Delay 8.3 32.8 19.5
Queue Delay 0.0 0.0 0.0
Total Delay 8.3 32.8 19.5
Queue Length 50th (m) 23.2 32.7 9.6
Queue Length 95th (m) 24.8 43.8 25.1
Internal Link Dist (m) 57.4 90.5
Turn Bay Length (m) 30.0
Base Capacity (vph) 1987 1032 350
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.79 0.67 0.45

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 278 1169 0 0 0 0 0 640 144
Future Volume (vph) 0 0 0 278 1169 0 0 0 0 0 640 144
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.6 5.4 5.4
Lane Util. Factor 0.95 0.91 1.00
Frpb, ped/bikes 1.00 1.00 0.88
Flpb, ped/bikes 0.99 1.00 1.00
Frt 1.00 1.00 0.85
Flt Protected 0.99 1.00 1.00
Satd. Flow (prot) 3095 4439 1263
Flt Permitted 0.99 1.00 1.00
Satd. Flow (perm) 3095 4439 1263
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 302 1271 0 0 0 0 0 696 157
RTOR Reduction (vph) 0 0 0 0 12 0 0 0 0 0 0 57
Lane Group Flow (vph) 0 0 0 0 1561 0 0 0 0 0 696 100
Confl. Peds. (#/hr) 31 79
Heavy Vehicles (%) 0% 0% 0% 2% 2% 0% 0% 0% 0% 0% 4% 0%
Turn Type Perm NA NA Perm
Protected Phases 2 4
Permitted Phases 2 4
Actuated Green, G (s) 51.1 17.9 17.9
Effective Green, g (s) 51.1 17.9 17.9
Actuated g/C Ratio 0.64 0.22 0.22
Clearance Time (s) 5.6 5.4 5.4
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 1976 993 282
v/s Ratio Prot c0.16
v/s Ratio Perm 0.50 0.08
v/c Ratio 0.79 0.70 0.35
Uniform Delay, d1 10.5 28.6 26.2
Progression Factor 0.50 1.00 1.00
Incremental Delay, d2 2.8 2.3 0.8
Delay (s) 8.1 30.8 26.9
Level of Service A C C
Approach Delay (s) 0.0 8.1 0.0 30.1
Approach LOS A A A C

Intersection Summary
HCM 2000 Control Delay 15.8 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 69.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 0 1176 65 289 692 0 0 0 0
Future Volume (vph) 0 0 0 0 1176 65 289 692 0 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 0.0 40.0 15.0 0.0 0.0 0.0
Storage Lanes 0 0 0 0 1 0 0 0
Taper Length (m) 0.0 0.0 25.0 0.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.91 0.91 1.00 0.95 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.90
Frt 0.992
Flt Protected 0.950
Satd. Flow (prot) 0 0 0 0 4413 0 1530 3150 0 0 0 0
Flt Permitted 0.950
Satd. Flow (perm) 0 0 0 0 4413 0 1374 3150 0 0 0 0
Right Turn on Red Yes Yes Yes Yes Yes
Satd. Flow (RTOR) 14 35
Link Speed (k/h) 50 50 50 50
Link Distance (m) 101.4 256.2 100.7 199.2
Travel Time (s) 7.3 18.4 7.3 14.3
Confl. Peds. (#/hr) 102 68
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 0% 0% 3% 1% 5% 2% 0% 0% 0% 0%
Adj. Flow (vph) 0 0 0 0 1278 71 314 752 0 0 0 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 0 1349 0 314 752 0 0 0 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 0 0 0
Detector Template 
Leading Detector (m) 0.0 0.0 0.0
Trailing Detector (m) 0.0 0.0 0.0
Turn Type NA Perm NA
Protected Phases 2 4
Permitted Phases 4
Detector Phase 4 4
Switch Phase
Minimum Initial (s) 16.0 16.0 16.0
Minimum Split (s) 24.0 23.0 23.0
Total Split (s) 43.0 37.0 37.0
Total Split (%) 53.8% 46.3% 46.3%
Maximum Green (s) 37.4 31.5 31.5
Yellow Time (s) 3.3 3.3 3.3
All-Red Time (s) 2.3 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 0.0
Total Lost Time (s) 5.6 5.5 5.5
Lead/Lag
Lead-Lag Optimize?
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vehicle Extension (s) 3.0 3.0 3.0
Recall Mode C-Max None None
Walk Time (s) 11.0 11.0 11.0
Flash Dont Walk (s) 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0
Act Effct Green (s) 43.6 25.3 25.3
Actuated g/C Ratio 0.54 0.32 0.32
v/c Ratio 0.56 0.69 0.76
Control Delay 13.7 13.8 14.2
Queue Delay 0.0 0.1 0.1
Total Delay 13.7 13.9 14.3
LOS B B B
Approach Delay 13.7 14.1
Approach LOS B B

Intersection Summary
Area Type: CBD
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 3 (4%), Referenced to phase 2:WBT, Start of Green
Natural Cycle: 50
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.76
Intersection Signal Delay: 13.9 Intersection LOS: B
Intersection Capacity Utilization 96.0% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     22: RR 2 (SIMCOE ST) & BOND ST
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Lane Group WBT NBL NBT
Lane Group Flow (vph) 1349 314 752
v/c Ratio 0.56 0.69 0.76
Control Delay 13.7 13.8 14.2
Queue Delay 0.0 0.1 0.1
Total Delay 13.7 13.9 14.3
Queue Length 50th (m) 41.5 8.0 14.6
Queue Length 95th (m) 63.5 12.6 17.3
Internal Link Dist (m) 232.2 76.7
Turn Bay Length (m) 15.0
Base Capacity (vph) 2412 562 1240
Starvation Cap Reductn 0 8 47
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.56 0.57 0.63

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 0 1176 65 289 692 0 0 0 0
Future Volume (vph) 0 0 0 0 1176 65 289 692 0 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.6 5.5 5.5
Lane Util. Factor 0.91 1.00 0.95
Frpb, ped/bikes 0.99 1.00 1.00
Flpb, ped/bikes 1.00 0.90 1.00
Frt 0.99 1.00 1.00
Flt Protected 1.00 0.95 1.00
Satd. Flow (prot) 4413 1374 3150
Flt Permitted 1.00 0.95 1.00
Satd. Flow (perm) 4413 1374 3150
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 0 1278 71 314 752 0 0 0 0
RTOR Reduction (vph) 0 0 0 0 6 0 24 0 0 0 0 0
Lane Group Flow (vph) 0 0 0 0 1343 0 290 752 0 0 0 0
Confl. Peds. (#/hr) 102 68
Heavy Vehicles (%) 0% 0% 0% 0% 3% 1% 5% 2% 0% 0% 0% 0%
Turn Type NA Perm NA
Protected Phases 2 4
Permitted Phases 4
Actuated Green, G (s) 43.6 25.3 25.3
Effective Green, g (s) 43.6 25.3 25.3
Actuated g/C Ratio 0.55 0.32 0.32
Clearance Time (s) 5.6 5.5 5.5
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 2405 434 996
v/s Ratio Prot c0.30 c0.24
v/s Ratio Perm 0.21
v/c Ratio 0.56 0.67 0.76
Uniform Delay, d1 11.9 23.7 24.6
Progression Factor 1.00 0.35 0.41
Incremental Delay, d2 0.9 3.1 2.7
Delay (s) 12.8 11.4 12.7
Level of Service B B B
Approach Delay (s) 0.0 12.8 12.3 0.0
Approach LOS A B B A

Intersection Summary
HCM 2000 Control Delay 12.6 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 11.1
Intersection Capacity Utilization 96.0% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 75 984 130 0 0 0 0 673 247 127 1132 0
Future Volume (vph) 75 984 130 0 0 0 0 673 247 127 1132 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 30.0 0.0 0.0 0.0 30.0 25.0 0.0
Storage Lanes 0 1 0 0 0 1 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 0.95 *1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Ped Bike Factor 1.00 0.97 0.98 1.00
Frt 0.850 0.850
Flt Protected 0.996 0.950
Satd. Flow (prot) 0 3335 1395 0 0 0 0 3213 1409 1591 3181 0
Flt Permitted 0.996 0.177
Satd. Flow (perm) 0 3331 1351 0 0 0 0 3213 1376 296 3181 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 90 101
Link Speed (k/h) 50 50 50 50
Link Distance (m) 209.8 410.3 363.1 98.9
Travel Time (s) 15.1 29.5 26.1 7.1
Confl. Peds. (#/hr) 14 15 9 9
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 1% 3% 0% 0% 0% 0% 0% 2% 1% 1% 0%
Adj. Flow (vph) 82 1070 141 0 0 0 0 732 268 138 1230 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 1152 141 0 0 0 0 732 268 138 1230 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left R NA Right Left Left Right Left Left Right L NA Left Right
Median Width(m) 0.0 0.0 3.5 3.5
Link Offset(m) 0.0 3.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 0 0 0 1 0 1 1
Detector Template 
Leading Detector (m) 0.0 0.0 0.0 10.0 0.0 10.0 10.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 15.0 15.0 15.0 10.0 15.0 10.0 10.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA Perm pm+pt NA
Protected Phases 8 6 5 2
Permitted Phases 8 8 6 2
Detector Phase 6 6 5 2
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 5.0 8.0
Minimum Split (s) 25.0 25.0 25.0 25.0 25.0 12.0 25.0
Total Split (s) 39.0 39.0 39.0 29.0 29.0 12.0 41.0
Total Split (%) 48.8% 48.8% 48.8% 36.3% 36.3% 15.0% 51.3%
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 33.1 33.1 33.1 23.1 23.1 8.3 35.1
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.2 2.2 2.2 2.2 2.2 0.0 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.9 5.9 5.9 5.9 3.7 5.9
Lead/Lag Lag Lag Lead
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max None None Max None
Walk Time (s) 13.0 13.0 13.0 13.0 13.0 13.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 34.1 34.1 22.1 22.1 36.3 34.1
Actuated g/C Ratio 0.43 0.43 0.28 0.28 0.45 0.43
v/c Ratio 0.81 0.23 0.82 0.59 0.51 0.91
Control Delay 26.3 7.4 36.0 21.0 21.3 17.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 1.6
Total Delay 26.3 7.4 36.0 21.0 21.3 18.7
LOS C A D C C B
Approach Delay 24.3 32.0 19.0
Approach LOS C C B

Intersection Summary
Area Type: CBD
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 50 (63%), Referenced to phase 8:EBTL, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.91
Intersection Signal Delay: 24.4 Intersection LOS: C
Intersection Capacity Utilization 87.3% ICU Level of Service E
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     13: RR 53 (STEVENSON RD) & KING ST
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Lane Group EBT EBR NBT NBR SBL SBT
Lane Group Flow (vph) 1152 141 732 268 138 1230
v/c Ratio 0.81 0.23 0.82 0.59 0.51 0.91
Control Delay 26.3 7.4 36.0 21.0 21.3 17.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 1.6
Total Delay 26.3 7.4 36.0 21.0 21.3 18.7
Queue Length 50th (m) 70.0 4.2 49.4 19.1 7.8 36.1
Queue Length 95th (m) 93.0 13.9 #68.0 40.8 m7.2 m34.1
Internal Link Dist (m) 185.8 339.1 74.9
Turn Bay Length (m) 30.0 30.0 25.0
Base Capacity (vph) 1418 626 927 469 268 1395
Starvation Cap Reductn 0 0 0 0 0 64
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.81 0.23 0.79 0.57 0.51 0.92

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 75 984 130 0 0 0 0 673 247 127 1132 0
Future Volume (vph) 75 984 130 0 0 0 0 673 247 127 1132 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.9 5.9 5.9 5.9 3.7 5.9
Lane Util. Factor *1.00 1.00 0.95 1.00 1.00 0.95
Frpb, ped/bikes 1.00 0.97 1.00 0.98 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 1.00 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3332 1351 3213 1376 1590 3181
Flt Permitted 1.00 1.00 1.00 1.00 0.18 1.00
Satd. Flow (perm) 3332 1351 3213 1376 296 3181
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 82 1070 141 0 0 0 0 732 268 138 1230 0
RTOR Reduction (vph) 0 0 52 0 0 0 0 0 73 0 0 0
Lane Group Flow (vph) 0 1152 89 0 0 0 0 732 195 138 1230 0
Confl. Peds. (#/hr) 14 15 9 9
Heavy Vehicles (%) 1% 1% 3% 0% 0% 0% 0% 0% 2% 1% 1% 0%
Turn Type Perm NA Perm NA Perm pm+pt NA
Protected Phases 8 6 5 2
Permitted Phases 8 8 6 2
Actuated Green, G (s) 34.1 34.1 22.1 22.1 34.1 34.1
Effective Green, g (s) 34.1 34.1 22.1 22.1 34.1 34.1
Actuated g/C Ratio 0.43 0.43 0.28 0.28 0.43 0.43
Clearance Time (s) 5.9 5.9 5.9 5.9 3.7 5.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1420 575 887 380 260 1355
v/s Ratio Prot 0.23 0.05 c0.39
v/s Ratio Perm 0.35 0.07 0.14 0.17
v/c Ratio 0.81 0.16 0.83 0.51 0.53 0.91
Uniform Delay, d1 20.1 14.1 27.1 24.4 15.9 21.5
Progression Factor 1.00 1.00 1.00 1.00 1.60 0.70
Incremental Delay, d2 5.1 0.6 6.3 1.2 0.2 1.0
Delay (s) 25.3 14.7 33.5 25.6 25.6 16.1
Level of Service C B C C C B
Approach Delay (s) 24.1 0.0 31.3 17.0
Approach LOS C A C B

Intersection Summary
HCM 2000 Control Delay 23.4 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 15.5
Intersection Capacity Utilization 87.3% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 27 1380 0 0 0 0 0 66 30 127 195 0
Future Volume (vph) 27 1380 0 0 0 0 0 66 30 127 195 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 0.95 *1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 1.00
Ped Bike Factor 1.00 0.97 0.99
Frt 0.850
Flt Protected 0.999 0.981
Satd. Flow (prot) 0 3314 0 0 0 0 0 1658 1437 0 3139 0
Flt Permitted 0.999 0.694
Satd. Flow (perm) 0 3313 0 0 0 0 0 1658 1390 0 2206 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 91
Link Speed (k/h) 50 50 50 50
Link Distance (m) 410.3 421.5 125.0 101.7
Travel Time (s) 29.5 30.3 9.0 7.3
Confl. Peds. (#/hr) 6 16 16
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 2% 0% 0% 0% 0% 0% 2% 0% 1% 0% 0%
Adj. Flow (vph) 29 1500 0 0 0 0 0 72 33 138 212 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 1529 0 0 0 0 0 72 33 0 350 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.5 3.5
Link Offset(m) 0.0 0.0 6.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 24 15 25 14
Number of Detectors 1 0 1 0 1 1
Detector Template 
Leading Detector (m) 15.0 0.0 10.0 0.0 15.0 10.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 15.0 0.0 10.0 0.0 15.0 10.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA NA Perm pm+pt NA
Protected Phases 8 6 5 2
Permitted Phases 8 6 2
Detector Phase 6 6 5 2
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 5.0 5.0
Minimum Split (s) 28.0 28.0 25.0 25.0 12.0 12.0
Total Split (s) 43.0 43.0 25.0 25.0 12.0 37.0
Total Split (%) 53.8% 53.8% 31.3% 31.3% 15.0% 46.3%
Maximum Green (s) 37.0 37.0 19.2 19.2 8.3 31.2
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.3 2.3 2.1 2.1 0.0 2.1



Lanes, Volumes, Timings AM Peak Hour
15: OSHAWA CENTRE ENT/GIBBONS ST & KING ST Whitby Oshawa - Future BRT AM

Synchro 11 05-10-2021
IBI Group Page 6

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 5.8 5.8 5.8
Lead/Lag Lag Lag Lead
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max None None Max None
Walk Time (s) 15.0 15.0 13.0 13.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 48.4 9.5 9.5 19.8
Actuated g/C Ratio 0.60 0.12 0.12 0.25
v/c Ratio 0.76 0.37 0.14 0.56
Control Delay 6.2 37.5 1.2 33.8
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 6.2 37.5 1.2 33.8
LOS A D A C
Approach Delay 6.2 26.1 33.8
Approach LOS A C C

Intersection Summary
Area Type: CBD
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 75 (94%), Referenced to phase 8:EBTL, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.76
Intersection Signal Delay: 12.1 Intersection LOS: B
Intersection Capacity Utilization 78.1% ICU Level of Service D
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     15: OSHAWA CENTRE ENT/GIBBONS ST & KING ST
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Lane Group EBT NBT NBR SBT
Lane Group Flow (vph) 1529 72 33 350
v/c Ratio 0.76 0.37 0.14 0.56
Control Delay 6.2 37.5 1.2 33.8
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 6.2 37.5 1.2 33.8
Queue Length 50th (m) 25.8 9.6 0.0 24.4
Queue Length 95th (m) 37.3 19.6 0.0 34.8
Internal Link Dist (m) 386.3 101.0 77.7
Turn Bay Length (m)
Base Capacity (vph) 2006 397 402 944
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.76 0.18 0.08 0.37

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 27 1380 0 0 0 0 0 66 30 127 195 0
Future Volume (vph) 27 1380 0 0 0 0 0 66 30 127 195 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 5.8 5.8 5.8
Lane Util. Factor *1.00 1.00 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.97 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00
Flt Protected 1.00 1.00 1.00 0.98
Satd. Flow (prot) 3313 1658 1390 3124
Flt Permitted 1.00 1.00 1.00 0.69
Satd. Flow (perm) 3313 1658 1390 2211
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 29 1500 0 0 0 0 0 72 33 138 212 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 30 0 0 0
Lane Group Flow (vph) 0 1529 0 0 0 0 0 72 3 0 350 0
Confl. Peds. (#/hr) 6 16 16
Heavy Vehicles (%) 0% 2% 0% 0% 0% 0% 0% 2% 0% 1% 0% 0%
Turn Type Perm NA NA Perm pm+pt NA
Protected Phases 8 6 5 2
Permitted Phases 8 6 2
Actuated Green, G (s) 47.2 7.9 7.9 21.0
Effective Green, g (s) 47.2 7.9 7.9 21.0
Actuated g/C Ratio 0.59 0.10 0.10 0.26
Clearance Time (s) 6.0 5.8 5.8 5.8
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1954 163 137 687
v/s Ratio Prot 0.04 c0.06
v/s Ratio Perm 0.46 0.00 c0.07
v/c Ratio 0.78 0.44 0.02 0.51
Uniform Delay, d1 12.5 34.0 32.6 25.1
Progression Factor 0.31 1.00 1.00 1.23
Incremental Delay, d2 2.2 1.9 0.1 0.5
Delay (s) 6.1 35.9 32.6 31.5
Level of Service A D C C
Approach Delay (s) 6.1 0.0 34.9 31.5
Approach LOS A A C C

Intersection Summary
HCM 2000 Control Delay 12.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 15.5
Intersection Capacity Utilization 78.1% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 91 1234 80 0 0 0 0 374 185 98 664 0
Future Volume (vph) 91 1234 80 0 0 0 0 374 185 98 664 0
Ideal Flow (vphpl) 1900 2000 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 120.0 0.0 0.0 0.0 30.0 0.0 0.0
Storage Lanes 0 1 0 0 0 0 0 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 0.95 *1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 0.95 *1.00 1.00
Ped Bike Factor 1.00 0.95 0.99 1.00
Frt 0.850 0.950
Flt Protected 0.997 0.994
Satd. Flow (prot) 0 3514 1437 0 0 0 0 2992 0 0 3328 0
Flt Permitted 0.997 0.708
Satd. Flow (perm) 0 3509 1372 0 0 0 0 2992 0 0 2367 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 87 18
Link Speed (k/h) 50 50 50 50
Link Distance (m) 421.5 358.7 429.1 115.6
Travel Time (s) 30.3 25.8 30.9 8.3
Confl. Peds. (#/hr) 17 27 24 24
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 1% 0% 0% 0% 0% 0% 0% 2% 1% 1% 0%
Adj. Flow (vph) 99 1341 87 0 0 0 0 407 201 107 722 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 1440 87 0 0 0 0 608 0 0 829 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 0.0 0.0
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.09 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 14 24 15 24 14 25 15
Number of Detectors 1 0 0 1 1 1
Detector Template 
Leading Detector (m) 15.0 0.0 0.0 10.0 15.0 10.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 15.0 0.0 0.0 10.0 15.0 10.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA Perm NA
Protected Phases 2 4 8
Permitted Phases 2 2 8
Detector Phase 4 8 8
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 26.0 26.0 26.0 26.0 26.0 26.0
Total Split (s) 43.0 43.0 43.0 37.0 37.0 37.0
Total Split (%) 53.8% 53.8% 53.8% 46.3% 46.3% 46.3%
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 37.2 37.2 37.2 31.4 31.4 31.4
Yellow Time (s) 4.2 4.2 4.2 3.7 3.7 3.7
All-Red Time (s) 1.6 1.6 1.6 1.9 1.9 1.9
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.8 5.8 5.6 5.6
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 12.0 12.0 12.0 13.0 13.0 13.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 38.3 38.3 30.3 30.3
Actuated g/C Ratio 0.48 0.48 0.38 0.38
v/c Ratio 0.86 0.12 0.53 0.93
Control Delay 12.6 0.6 20.5 31.3
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 12.6 0.6 20.5 31.3
LOS B A C C
Approach Delay 11.9 20.5 31.3
Approach LOS B C C

Intersection Summary
Area Type: CBD
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 24 (30%), Referenced to phase 2:EBTL, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.93
Intersection Signal Delay: 19.1 Intersection LOS: B
Intersection Capacity Utilization 95.3% ICU Level of Service F
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     17: RR 54 (PARK RD W) & KING ST
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Lane Group EBT EBR NBT SBT
Lane Group Flow (vph) 1440 87 608 829
v/c Ratio 0.86 0.12 0.53 0.93
Control Delay 12.6 0.6 20.5 31.3
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 12.6 0.6 20.5 31.3
Queue Length 50th (m) 38.1 0.6 32.2 58.7
Queue Length 95th (m) #82.1 m0.2 45.7 m63.4
Internal Link Dist (m) 397.5 405.1 91.6
Turn Bay Length (m) 120.0
Base Capacity (vph) 1681 702 1185 929
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.86 0.12 0.51 0.89

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 91 1234 80 0 0 0 0 374 185 98 664 0
Future Volume (vph) 91 1234 80 0 0 0 0 374 185 98 664 0
Ideal Flow (vphpl) 1900 2000 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.8 5.8 5.6 5.6
Lane Util. Factor *1.00 1.00 0.95 *1.00
Frpb, ped/bikes 1.00 0.95 0.99 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 0.85 0.95 1.00
Flt Protected 1.00 1.00 1.00 0.99
Satd. Flow (prot) 3507 1372 2993 3322
Flt Permitted 1.00 1.00 1.00 0.71
Satd. Flow (perm) 3507 1372 2993 2369
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 99 1341 87 0 0 0 0 407 201 107 722 0
RTOR Reduction (vph) 0 0 45 0 0 0 0 11 0 0 0 0
Lane Group Flow (vph) 0 1440 42 0 0 0 0 597 0 0 829 0
Confl. Peds. (#/hr) 17 27 24 24
Heavy Vehicles (%) 1% 1% 0% 0% 0% 0% 0% 0% 2% 1% 1% 0%
Turn Type Perm NA Perm NA Perm NA
Protected Phases 2 4 8
Permitted Phases 2 2 8
Actuated Green, G (s) 38.3 38.3 30.3 30.3
Effective Green, g (s) 38.3 38.3 30.3 30.3
Actuated g/C Ratio 0.48 0.48 0.38 0.38
Clearance Time (s) 5.8 5.8 5.6 5.6
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1678 656 1133 897
v/s Ratio Prot 0.20
v/s Ratio Perm 0.41 0.03 c0.35
v/c Ratio 0.86 0.06 0.53 0.92
Uniform Delay, d1 18.4 11.2 19.3 23.8
Progression Factor 0.40 0.12 1.00 0.94
Incremental Delay, d2 4.2 0.1 0.4 6.8
Delay (s) 11.5 1.5 19.7 29.2
Level of Service B A B C
Approach Delay (s) 10.9 0.0 19.7 29.2
Approach LOS B A B C

Intersection Summary
HCM 2000 Control Delay 17.8 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 11.4
Intersection Capacity Utilization 95.3% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 176 983 63 0 0 0 0 15 0 32 91 0
Future Volume (vph) 176 983 63 0 0 0 0 15 0 32 91 0
Ideal Flow (vphpl) 1900 2000 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 60.0 60.0 0.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 1 1 0 0 0 0 0 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.77 0.75 0.99
Frt 0.850
Flt Protected 0.950 0.987
Satd. Flow (prot) 1606 3525 1437 0 0 0 0 1691 0 0 1669 0
Flt Permitted 0.950 0.918
Satd. Flow (perm) 1236 3525 1084 0 0 0 0 1691 0 0 1544 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 86
Link Speed (k/h) 50 50 50 50
Link Distance (m) 158.5 137.8 101.8 101.3
Travel Time (s) 11.4 9.9 7.3 7.3
Confl. Peds. (#/hr) 98 98 16 16
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Adj. Flow (vph) 191 1068 68 0 0 0 0 16 0 35 99 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 191 1068 68 0 0 0 0 16 0 0 134 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.09 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 0 0 0 1 1 1
Detector Template 
Leading Detector (m) 0.0 0.0 0.0 10.0 15.0 10.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 0.0 0.0 0.0 10.0 15.0 10.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA pm+pt NA
Protected Phases 8 6 5 2
Permitted Phases 8 8 2
Detector Phase 6 5 2
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 8.0 8.0 20.0
Minimum Split (s) 28.0 28.0 28.0 24.0 24.0 28.0
Total Split (s) 32.0 32.0 32.0 24.0 24.0 48.0
Total Split (%) 40.0% 40.0% 40.0% 30.0% 30.0% 60.0%



Lanes, Volumes, Timings AM Peak Hour
19: QUEEN ST/MCMILLAN DR & KING ST Whitby Oshawa - Future BRT AM

Synchro 11 05-10-2021
IBI Group Page 14

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 26.4 26.4 26.4 18.4 20.3 42.4
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 1.9 1.9 1.9 1.9 0.0 1.9
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.6 5.6 5.6 5.6 5.6
Lead/Lag Lag Lead
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max None None None
Walk Time (s) 12.0 12.0 12.0 12.0 12.0 12.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 55.0 55.0 55.0 17.6 20.0
Actuated g/C Ratio 0.69 0.69 0.69 0.22 0.25
v/c Ratio 0.22 0.44 0.09 0.04 0.35
Control Delay 3.0 3.0 0.2 23.2 26.0
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 3.0 3.0 0.2 23.2 26.0
LOS A A A C C
Approach Delay 2.8 23.2 26.0
Approach LOS A C C

Intersection Summary
Area Type: CBD
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 72 (90%), Referenced to phase 8:EBTL, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.44
Intersection Signal Delay: 5.2 Intersection LOS: A
Intersection Capacity Utilization 54.7% ICU Level of Service A
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     19: QUEEN ST/MCMILLAN DR & KING ST



Queues AM Peak Hour
19: QUEEN ST/MCMILLAN DR & KING ST Whitby Oshawa - Future BRT AM

Synchro 11 05-10-2021
IBI Group Page 15

Lane Group EBL EBT EBR NBT SBT
Lane Group Flow (vph) 191 1068 68 16 134
v/c Ratio 0.22 0.44 0.09 0.04 0.35
Control Delay 3.0 3.0 0.2 23.2 26.0
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 3.0 3.0 0.2 23.2 26.0
Queue Length 50th (m) 4.3 12.0 0.0 1.7 16.8
Queue Length 95th (m) 6.4 14.1 0.0 5.9 m26.0
Internal Link Dist (m) 134.5 77.8 77.3
Turn Bay Length (m) 60.0 60.0
Base Capacity (vph) 850 2425 772 415 818
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.22 0.44 0.09 0.04 0.16

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 176 983 63 0 0 0 0 15 0 32 91 0
Future Volume (vph) 176 983 63 0 0 0 0 15 0 32 91 0
Ideal Flow (vphpl) 1900 2000 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.6 5.6 5.6 5.6 5.6
Lane Util. Factor 1.00 *1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.75 1.00 1.00
Flpb, ped/bikes 0.77 1.00 1.00 1.00 0.99
Frt 1.00 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.99
Satd. Flow (prot) 1236 3525 1084 1691 1660
Flt Permitted 0.95 1.00 1.00 1.00 0.92
Satd. Flow (perm) 1236 3525 1084 1691 1543
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 191 1068 68 0 0 0 0 16 0 35 99 0
RTOR Reduction (vph) 0 0 23 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 191 1068 45 0 0 0 0 16 0 0 134 0
Confl. Peds. (#/hr) 98 98 16 16
Heavy Vehicles (%) 0% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Turn Type Perm NA Perm NA pm+pt NA
Protected Phases 8 6 5 2
Permitted Phases 8 8 2
Actuated Green, G (s) 52.8 52.8 52.8 16.0 16.0
Effective Green, g (s) 52.8 52.8 52.8 16.0 16.0
Actuated g/C Ratio 0.66 0.66 0.66 0.20 0.20
Clearance Time (s) 5.6 5.6 5.6 5.6 5.6
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 815 2326 715 338 308
v/s Ratio Prot c0.30 0.01
v/s Ratio Perm 0.15 0.04 c0.09
v/c Ratio 0.23 0.46 0.06 0.05 0.44
Uniform Delay, d1 5.5 6.6 4.8 25.8 28.0
Progression Factor 0.35 0.31 0.00 1.00 0.97
Incremental Delay, d2 0.6 0.6 0.2 0.1 0.6
Delay (s) 2.6 2.7 0.2 25.9 27.7
Level of Service A A A C C
Approach Delay (s) 2.5 0.0 25.9 27.7
Approach LOS A A C C

Intersection Summary
HCM 2000 Control Delay 5.1 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 14.9
Intersection Capacity Utilization 54.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 830 193 0 0 0 0 0 0 157 685 0
Future Volume (vph) 0 830 193 0 0 0 0 0 0 157 685 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 30.0 30.0 0.0 0.0 0.0 0.0 0.0 30.0
Storage Lanes 0 1 0 0 0 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.91 1.00
Ped Bike Factor 0.74 0.75
Frt 0.850
Flt Protected 0.950
Satd. Flow (prot) 0 3181 1409 0 0 0 0 0 0 1530 4439 0
Flt Permitted 0.950
Satd. Flow (perm) 0 3181 1041 0 0 0 0 0 0 1147 4439 0
Right Turn on Red Yes Yes Yes Yes Yes
Satd. Flow (RTOR) 54 113
Link Speed (k/h) 50 50 50 50
Link Distance (m) 137.8 176.7 121.6 100.6
Travel Time (s) 9.9 12.7 8.8 7.2
Confl. Peds. (#/hr) 180 167
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 1% 2% 0% 0% 0% 0% 0% 0% 5% 4% 0%
Adj. Flow (vph) 0 902 210 0 0 0 0 0 0 171 745 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 902 210 0 0 0 0 0 0 171 745 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 3.5 -3.5
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 0 0 1 1
Detector Template 
Leading Detector (m) 0.0 0.0 10.0 10.0
Trailing Detector (m) 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0
Detector 1 Size(m) 15.0 15.0 10.0 10.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0
Turn Type NA Perm Perm NA
Protected Phases 2 4
Permitted Phases 2 4
Detector Phase 4 4
Switch Phase
Minimum Initial (s) 17.0 17.0 16.0 16.0
Minimum Split (s) 27.0 27.0 23.0 23.0
Total Split (s) 48.0 48.0 32.0 32.0
Total Split (%) 60.0% 60.0% 40.0% 40.0%
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 42.1 42.1 26.6 26.6
Yellow Time (s) 3.7 3.7 3.7 3.7
All-Red Time (s) 2.2 2.2 1.7 1.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.9 5.9 5.4 5.4
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max None None
Walk Time (s) 12.0 12.0 11.0 11.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 48.7 48.7 20.0 20.0
Actuated g/C Ratio 0.61 0.61 0.25 0.25
v/c Ratio 0.47 0.32 0.46 0.67
Control Delay 4.0 3.1 28.9 46.4
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 4.0 3.1 28.9 46.4
LOS A A C D
Approach Delay 3.9 43.1
Approach LOS A D

Intersection Summary
Area Type: CBD
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 76 (95%), Referenced to phase 2:EBT, Start of Green
Natural Cycle: 50
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.67
Intersection Signal Delay: 21.6 Intersection LOS: C
Intersection Capacity Utilization 69.2% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     21: RR 2A (CENTRE ST) & KING ST
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Lane Group EBT EBR SBL SBT
Lane Group Flow (vph) 902 210 171 745
v/c Ratio 0.47 0.32 0.46 0.67
Control Delay 4.0 3.1 28.9 46.4
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 4.0 3.1 28.9 46.4
Queue Length 50th (m) 11.4 0.1 14.6 41.2
Queue Length 95th (m) 34.5 11.9 m18.6 44.7
Internal Link Dist (m) 113.8 76.6
Turn Bay Length (m) 30.0
Base Capacity (vph) 1935 654 456 1475
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.47 0.32 0.38 0.51

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 830 193 0 0 0 0 0 0 157 685 0
Future Volume (vph) 0 830 193 0 0 0 0 0 0 157 685 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.9 5.9 5.4 5.4
Lane Util. Factor 0.95 1.00 1.00 0.91
Frpb, ped/bikes 1.00 0.74 1.00 1.00
Flpb, ped/bikes 1.00 1.00 0.75 1.00
Frt 1.00 0.85 1.00 1.00
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3181 1041 1147 4439
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3181 1041 1147 4439
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 902 210 0 0 0 0 0 0 171 745 0
RTOR Reduction (vph) 0 0 21 0 0 0 0 0 0 85 0 0
Lane Group Flow (vph) 0 902 189 0 0 0 0 0 0 86 745 0
Confl. Peds. (#/hr) 180 167
Heavy Vehicles (%) 0% 1% 2% 0% 0% 0% 0% 0% 0% 5% 4% 0%
Turn Type NA Perm Perm NA
Protected Phases 2 4
Permitted Phases 2 4
Actuated Green, G (s) 48.7 48.7 20.0 20.0
Effective Green, g (s) 48.7 48.7 20.0 20.0
Actuated g/C Ratio 0.61 0.61 0.25 0.25
Clearance Time (s) 5.9 5.9 5.4 5.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1936 633 286 1109
v/s Ratio Prot c0.28 c0.17
v/s Ratio Perm 0.18 0.08
v/c Ratio 0.47 0.30 0.30 0.67
Uniform Delay, d1 8.5 7.5 24.3 27.0
Progression Factor 0.35 0.29 2.79 1.66
Incremental Delay, d2 0.7 1.1 0.4 1.1
Delay (s) 3.8 3.3 68.3 45.9
Level of Service A A E D
Approach Delay (s) 3.7 0.0 0.0 50.1
Approach LOS A A A D

Intersection Summary
HCM 2000 Control Delay 24.6 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 11.3
Intersection Capacity Utilization 69.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 121 785 0 0 0 0 0 892 165 0 0 0
Future Volume (vph) 121 785 0 0 0 0 0 892 165 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 30.0 0.0 0.0 0.0 0.0 20.0 0.0 0.0
Storage Lanes 1 0 0 0 0 1 0 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 1.00 1.00 1.00 *1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.78 0.76
Frt 0.850
Flt Protected 0.950
Satd. Flow (prot) 1545 3316 0 0 0 0 0 3283 1382 0 0 0
Flt Permitted 0.950
Satd. Flow (perm) 1209 3316 0 0 0 0 0 3283 1046 0 0 0
Right Turn on Red Yes Yes Yes Yes Yes
Satd. Flow (RTOR) 64 66
Link Speed (k/h) 50 50 50 50
Link Distance (m) 176.7 255.8 119.5 100.7
Travel Time (s) 12.7 18.4 8.6 7.3
Confl. Peds. (#/hr) 163 177
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 4% 2% 0% 0% 0% 0% 0% 3% 4% 0% 0% 0%
Adj. Flow (vph) 132 853 0 0 0 0 0 970 179 0 0 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 132 853 0 0 0 0 0 970 179 0 0 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment L NA Left Right Left Left Right Left R NA Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 0 0 1 1
Detector Template 
Leading Detector (m) 0.0 0.0 10.0 10.0
Trailing Detector (m) 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0
Detector 1 Size(m) 15.0 15.0 10.0 10.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0
Turn Type Perm NA NA Perm
Protected Phases 2 4
Permitted Phases 2 4
Detector Phase 4 4
Switch Phase
Minimum Initial (s) 16.0 16.0 16.0 16.0
Minimum Split (s) 26.0 26.0 25.0 25.0
Total Split (s) 38.0 38.0 42.0 42.0
Total Split (%) 47.5% 47.5% 52.5% 52.5%
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 32.5 32.5 36.5 36.5
Yellow Time (s) 3.3 3.3 3.3 3.3
All-Red Time (s) 2.2 2.2 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max None None
Walk Time (s) 13.0 13.0 13.0 13.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 38.3 38.3 30.7 30.7
Actuated g/C Ratio 0.48 0.48 0.38 0.38
v/c Ratio 0.22 0.54 0.77 0.40
Control Delay 1.5 6.1 25.7 13.0
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 1.5 6.1 25.7 13.0
LOS A A C B
Approach Delay 5.5 23.7
Approach LOS A C

Intersection Summary
Area Type: CBD
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 6 (8%), Referenced to phase 2:EBTL, Start of Green
Natural Cycle: 55
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.77
Intersection Signal Delay: 15.3 Intersection LOS: B
Intersection Capacity Utilization 60.7% ICU Level of Service B
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     23: RR 2 (SIMCOE ST) & KING ST
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Lane Group EBL EBT NBT NBR
Lane Group Flow (vph) 132 853 970 179
v/c Ratio 0.22 0.54 0.77 0.40
Control Delay 1.5 6.1 25.7 13.0
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 1.5 6.1 25.7 13.0
Queue Length 50th (m) 0.2 9.6 57.0 10.5
Queue Length 95th (m) 1.1 15.3 67.4 22.1
Internal Link Dist (m) 152.7 95.5
Turn Bay Length (m) 30.0 20.0
Base Capacity (vph) 612 1586 1497 513
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.22 0.54 0.65 0.35

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 121 785 0 0 0 0 0 892 165 0 0 0
Future Volume (vph) 121 785 0 0 0 0 0 892 165 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5 5.5 5.5
Lane Util. Factor 1.00 *1.00 *1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.76
Flpb, ped/bikes 0.78 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1209 3316 3283 1046
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1209 3316 3283 1046
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 132 853 0 0 0 0 0 970 179 0 0 0
RTOR Reduction (vph) 33 0 0 0 0 0 0 0 41 0 0 0
Lane Group Flow (vph) 99 853 0 0 0 0 0 970 138 0 0 0
Confl. Peds. (#/hr) 163 177
Heavy Vehicles (%) 4% 2% 0% 0% 0% 0% 0% 3% 4% 0% 0% 0%
Turn Type Perm NA NA Perm
Protected Phases 2 4
Permitted Phases 2 4
Actuated Green, G (s) 38.3 38.3 30.7 30.7
Effective Green, g (s) 38.3 38.3 30.7 30.7
Actuated g/C Ratio 0.48 0.48 0.38 0.38
Clearance Time (s) 5.5 5.5 5.5 5.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 578 1587 1259 401
v/s Ratio Prot c0.26 c0.30
v/s Ratio Perm 0.08 0.13
v/c Ratio 0.17 0.54 0.77 0.34
Uniform Delay, d1 11.8 14.6 21.6 17.5
Progression Factor 0.09 0.31 1.00 1.00
Incremental Delay, d2 0.6 1.2 3.0 0.5
Delay (s) 1.7 5.7 24.5 18.0
Level of Service A A C B
Approach Delay (s) 5.2 0.0 23.5 0.0
Approach LOS A A C A

Intersection Summary
HCM 2000 Control Delay 15.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 60.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1240 119 0 0 0 40
Future Volume (vph) 1240 119 0 0 0 40
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 20.0 0.0 0.0 0.0
Storage Lanes 1 0 0 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 0.95 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.93 0.96
Frt 0.850 0.865
Flt Protected
Satd. Flow (prot) 3466 1597 0 0 0 1578
Flt Permitted
Satd. Flow (perm) 3466 1491 0 0 0 1520
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 84 55
Link Speed (k/h) 50 50 50
Link Distance (m) 358.7 158.5 86.2
Travel Time (s) 25.8 11.4 6.2
Confl. Peds. (#/hr) 20 20
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 3% 0% 0% 0% 0% 3%
Adj. Flow (vph) 1348 129 0 0 0 43
Shared Lane Traffic (%)
Lane Group Flow (vph) 1348 129 0 0 0 43
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(m) 3.5 3.5 0.0
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 14 24 24 14
Number of Detectors 0 0 1
Detector Template 
Leading Detector (m) 0.0 0.0 15.0
Trailing Detector (m) 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0
Detector 1 Size(m) 0.0 0.0 15.0
Detector 1 Type Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0
Turn Type NA Perm Perm
Protected Phases 2
Permitted Phases 2 8
Detector Phase 2 8
Switch Phase
Minimum Initial (s) 15.0 15.0 8.0
Minimum Split (s) 28.0 28.0 25.0
Total Split (s) 55.0 55.0 25.0
Total Split (%) 68.8% 68.8% 31.3%
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Lane Group EBT EBR WBL WBT NBL NBR
Maximum Green (s) 49.9 49.9 19.8
Yellow Time (s) 3.7 3.7 3.3
All-Red Time (s) 1.4 1.4 1.9
Lost Time Adjust (s) 0.0 0.0 0.0
Total Lost Time (s) 5.1 5.1 5.2
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0
Recall Mode C-Max C-Max None
Walk Time (s) 12.0 12.0 14.0
Flash Dont Walk (s) 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0
Act Effct Green (s) 69.0 69.0 8.0
Actuated g/C Ratio 0.86 0.86 0.10
v/c Ratio 0.45 0.10 0.21
Control Delay 0.7 0.1 10.4
Queue Delay 0.0 0.0 0.0
Total Delay 0.7 0.1 10.4
LOS A A B
Approach Delay 0.6 10.4
Approach LOS A B

Intersection Summary
Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 60 (75%), Referenced to phase 2:EBT, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.45
Intersection Signal Delay: 0.9 Intersection LOS: A
Intersection Capacity Utilization 54.0% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     130: MIDTOWN DR & KING ST
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Lane Group EBT EBR NBR
Lane Group Flow (vph) 1348 129 43
v/c Ratio 0.45 0.10 0.21
Control Delay 0.7 0.1 10.4
Queue Delay 0.0 0.0 0.0
Total Delay 0.7 0.1 10.4
Queue Length 50th (m) 5.1 0.0 0.0
Queue Length 95th (m) m7.0 m0.0 6.5
Internal Link Dist (m) 334.7
Turn Bay Length (m) 20.0
Base Capacity (vph) 2990 1298 417
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.45 0.10 0.10

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1240 119 0 0 0 40
Future Volume (vph) 1240 119 0 0 0 40
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.1 5.1 5.2
Lane Util. Factor 0.95 1.00 1.00
Frpb, ped/bikes 1.00 0.93 0.96
Flpb, ped/bikes 1.00 1.00 1.00
Frt 1.00 0.85 0.86
Flt Protected 1.00 1.00 1.00
Satd. Flow (prot) 3466 1491 1520
Flt Permitted 1.00 1.00 1.00
Satd. Flow (perm) 3466 1491 1520
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1348 129 0 0 0 43
RTOR Reduction (vph) 0 16 0 0 0 40
Lane Group Flow (vph) 1348 113 0 0 0 3
Confl. Peds. (#/hr) 20 20
Heavy Vehicles (%) 3% 0% 0% 0% 0% 3%
Turn Type NA Perm Perm
Protected Phases 2
Permitted Phases 2 8
Actuated Green, G (s) 64.9 64.9 4.8
Effective Green, g (s) 64.9 64.9 4.8
Actuated g/C Ratio 0.81 0.81 0.06
Clearance Time (s) 5.1 5.1 5.2
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 2811 1209 91
v/s Ratio Prot c0.39
v/s Ratio Perm 0.08 c0.00
v/c Ratio 0.48 0.09 0.03
Uniform Delay, d1 2.3 1.5 35.4
Progression Factor 0.17 0.00 1.00
Incremental Delay, d2 0.3 0.1 0.1
Delay (s) 0.7 0.1 35.5
Level of Service A A D
Approach Delay (s) 0.7 0.0 35.5
Approach LOS A A D

Intersection Summary
HCM 2000 Control Delay 1.7 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.45
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 10.3
Intersection Capacity Utilization 54.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 30 1 31 24 1 43 65 1844 79 49 1054 38
Future Volume (vph) 30 1 31 24 1 43 65 1844 79 49 1054 38
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 0.0 0.0 40.0 20.0 40.0 20.0
Storage Lanes 0 0 0 0 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 1.00 0.95 0.95
Frt 0.932 0.914 0.994 0.995
Flt Protected 0.976 0.983 0.950 0.950
Satd. Flow (prot) 0 1676 0 0 1655 0 1750 3479 0 1750 3482 0
Flt Permitted 0.819 0.885 0.950 0.950
Satd. Flow (perm) 0 1406 0 0 1490 0 1750 3479 0 1750 3482 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 32 47 7 6
Link Speed (k/h) 48 48 60 60
Link Distance (m) 137.4 127.9 624.6 324.0
Travel Time (s) 10.3 9.6 37.5 19.4
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 33 1 34 26 1 47 71 2004 86 53 1146 41
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 68 0 0 74 0 71 2090 0 53 1187 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 1 1 1 1 0 1 0
Detector Template Left Thru Left Thru Left Thru Left Thru
Leading Detector (m) 2.0 10.0 2.0 10.0 5.0 0.0 5.0 0.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 2.0 10.0 2.0 10.0 5.0 10.0 5.0 10.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA Prot NA Prot NA
Protected Phases 8 4 1 6 5 2
Permitted Phases 8 4
Detector Phase 8 8 4 4 1 6 5 2
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 22.0 22.0 22.0 22.0 10.0 22.0 10.0 22.0
Total Split (s) 22.0 22.0 22.0 22.0 17.0 95.0 13.0 91.0
Total Split (%) 16.9% 16.9% 16.9% 16.9% 13.1% 73.1% 10.0% 70.0%
Maximum Green (s) 16.0 16.0 16.0 16.0 11.0 89.0 7.0 85.0
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
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Lane Group NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode Max Max Max Max None C-Max None C-Max
Walk Time (s) 11.0 11.0 11.0 11.0 11.0 11.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 16.0 16.0 9.6 91.6 6.8 88.9
Actuated g/C Ratio 0.12 0.12 0.07 0.70 0.05 0.68
v/c Ratio 0.34 0.33 0.55 0.85 0.58 0.50
Control Delay 35.4 27.4 65.1 8.0 66.8 10.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 35.4 27.4 65.1 8.0 66.8 10.8
LOS D C E A E B
Approach Delay 35.4 27.4 9.9 13.2
Approach LOS D C A B

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 82 (63%), Referenced to phase 2:SWT and 6:NET, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.85
Intersection Signal Delay: 11.9 Intersection LOS: B
Intersection Capacity Utilization 69.4% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     7: HWY 2 (KINGSTON RD) & Denmar Road/Guild Road
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Lane Group NBT SBT NEL NET SWL SWT
Lane Group Flow (vph) 68 74 71 2090 53 1187
v/c Ratio 0.34 0.33 0.55 0.85 0.58 0.50
Control Delay 35.4 27.4 65.1 8.0 66.8 10.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 35.4 27.4 65.1 8.0 66.8 10.8
Queue Length 50th (m) 8.4 6.3 18.4 57.6 13.1 61.2
Queue Length 95th (m) 22.8 20.9 m21.0 69.8 m21.0 87.3
Internal Link Dist (m) 113.4 103.9 600.6 300.0
Turn Bay Length (m) 40.0 40.0
Base Capacity (vph) 201 224 148 2453 94 2382
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.34 0.33 0.48 0.85 0.56 0.50

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 30 1 31 24 1 43 65 1844 79 49 1054 38
Future Volume (vph) 30 1 31 24 1 43 65 1844 79 49 1054 38
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95
Frt 0.93 0.91 1.00 0.99 1.00 0.99
Flt Protected 0.98 0.98 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1677 1655 1750 3478 1750 3482
Flt Permitted 0.82 0.89 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1406 1491 1750 3478 1750 3482
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 33 1 34 26 1 47 71 2004 86 53 1146 41
RTOR Reduction (vph) 0 28 0 0 41 0 0 2 0 0 2 0
Lane Group Flow (vph) 0 40 0 0 33 0 71 2088 0 53 1185 0
Turn Type Perm NA Perm NA Prot NA Prot NA
Protected Phases 8 4 1 6 5 2
Permitted Phases 8 4
Actuated Green, G (s) 16.0 16.0 8.3 90.4 5.6 87.7
Effective Green, g (s) 16.0 16.0 8.3 90.4 5.6 87.7
Actuated g/C Ratio 0.12 0.12 0.06 0.70 0.04 0.67
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 173 183 111 2418 75 2349
v/s Ratio Prot c0.04 c0.60 0.03 0.34
v/s Ratio Perm c0.03 0.02
v/c Ratio 0.23 0.18 0.64 0.86 0.71 0.50
Uniform Delay, d1 51.4 51.1 59.4 15.1 61.4 10.4
Progression Factor 1.00 1.00 0.99 0.39 0.76 0.96
Incremental Delay, d2 3.1 2.1 5.4 2.1 21.8 0.6
Delay (s) 54.5 53.2 64.4 8.0 68.5 10.7
Level of Service D D E A E B
Approach Delay (s) 54.5 53.2 9.8 13.1
Approach LOS D D A B

Intersection Summary
HCM 2000 Control Delay 12.7 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 69.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 319 1296 333 260 618 259 243 1661 589 214 898 173
Future Volume (vph) 319 1296 333 260 618 259 243 1661 589 214 898 173
Ideal Flow (vphpl) 2050 2005 1900 2050 1900 1900 2050 2005 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 120.0 65.0 115.0 100.0 115.0 85.0 135.0 150.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 *1.00 1.00 1.00 *1.00 1.00
Ped Bike Factor 0.99 0.95 0.99 0.96 0.99 0.96 1.00 0.96
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1931 3975 1601 1931 3544 1585 1950 5963 1617 1738 5437 1555
Flt Permitted 0.950 0.950 0.204 0.100
Satd. Flow (perm) 1906 3975 1518 1920 3544 1516 416 5963 1559 183 5437 1488
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 171 176 107 188
Link Speed (k/h) 60 60 60 60
Link Distance (m) 324.0 371.9 333.8 249.1
Travel Time (s) 19.4 22.3 20.0 14.9
Confl. Peds. (#/hr) 25 31 31 25 30 23 23 30
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 2% 2% 2% 2% 3% 3% 1% 2% 1% 5% 6% 5%
Adj. Flow (vph) 347 1409 362 283 672 282 264 1805 640 233 976 188
Shared Lane Traffic (%)
Lane Group Flow (vph) 347 1409 362 283 672 282 264 1805 640 233 976 188
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.89 0.92 0.99 0.89 0.99 0.99 0.89 0.92 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 1 0 0 1 1 0 1 1 0
Detector Template Left Left
Leading Detector (m) 5.0 0.0 0.0 5.0 0.0 0.0 5.0 8.0 0.0 5.0 8.0 0.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 5.0 1.8 1.8 5.0 1.8 1.8 5.0 8.0 1.8 5.0 8.0 1.8
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA Perm Prot NA Perm pm+pt NA pm+ov pm+pt NA Perm
Protected Phases 1 6 5 2 3 8 5 7 4
Permitted Phases 6 2 8 8 4 4
Detector Phase 1 6 6 5 2 2 3 8 5 7 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 5.0 20.0 20.0 5.0 8.0 5.0 5.0 8.0 8.0
Minimum Split (s) 10.8 39.0 39.0 10.8 39.0 39.0 9.0 44.0 10.8 9.0 44.0 44.0
Total Split (s) 31.2 52.4 52.4 22.6 43.8 43.8 11.0 44.0 22.6 11.0 44.0 44.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 24.0% 40.3% 40.3% 17.4% 33.7% 33.7% 8.5% 33.8% 17.4% 8.5% 33.8% 33.8%
Maximum Green (s) 25.4 45.4 45.4 16.8 36.8 36.8 8.0 37.0 16.8 8.0 37.0 37.0
Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.2 3.0 3.0 4.2 4.2
All-Red Time (s) 2.8 2.8 2.8 2.8 2.8 2.8 0.0 2.8 2.8 0.0 2.8 2.8
Lost Time Adjust (s) -3.0 0.0 0.0 -3.0 0.0 0.0 -3.0 0.0 0.0 -3.0 0.0 0.0
Total Lost Time (s) 2.8 7.0 7.0 2.8 7.0 7.0 0.0 7.0 5.8 0.0 7.0 7.0
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lead Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max None C-Max C-Max None None None None None None
Walk Time (s) 21.0 21.0 21.0 21.0 21.0 21.0 21.0
Flash Dont Walk (s) 9.0 9.0 9.0 9.0 16.0 16.0 16.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 27.5 45.4 45.4 19.8 37.7 37.7 55.0 37.0 55.0 55.0 37.0 37.0
Actuated g/C Ratio 0.21 0.35 0.35 0.15 0.29 0.29 0.42 0.28 0.42 0.42 0.28 0.28
v/c Ratio 0.85 1.02 0.56 0.96 0.65 0.50 0.87 1.06 0.88 1.11 0.63 0.34
Control Delay 74.2 54.6 14.0 113.5 27.7 5.8 54.5 85.4 40.2 126.7 42.7 6.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 74.2 54.6 14.0 113.5 27.7 5.8 54.5 85.4 40.2 126.7 42.7 6.6
LOS E D B F C A D F D F D A
Approach Delay 50.9 42.3 71.7 51.9
Approach LOS D D E D

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 124 (95%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 125
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.11
Intersection Signal Delay: 57.2 Intersection LOS: E
Intersection Capacity Utilization 108.1% ICU Level of Service G
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     234: RR 1 (BROCK RD) & HWY 2 (KINGSTON RD)



Queues PM Peak Hour
234: RR 1 (BROCK RD) & HWY 2 (KINGSTON RD) Pickering Ajax - 2041 Future BRT PM

Synchro 11 05-10-2021
IBI Group Page 7

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 347 1409 362 283 672 282 264 1805 640 233 976 188
v/c Ratio 0.85 1.02 0.56 0.96 0.65 0.50 0.87 1.06 0.88 1.11 0.63 0.34
Control Delay 74.2 54.6 14.0 113.5 27.7 5.8 54.5 85.4 40.2 126.7 42.7 6.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 74.2 54.6 14.0 113.5 27.7 5.8 54.5 85.4 40.2 126.7 42.7 6.6
Queue Length 50th (m) 90.7 ~173.1 22.3 72.4 51.2 3.4 44.5 ~169.6 115.5 ~51.6 72.8 0.0
Queue Length 95th (m) m100.8 #228.9 m35.6 #131.4 60.3 5.2 #83.9 #196.4 #191.1 #103.5 86.5 17.2
Internal Link Dist (m) 300.0 347.9 309.8 225.1
Turn Bay Length (m) 120.0 65.0 115.0 100.0 115.0 85.0 135.0 150.0
Base Capacity (vph) 421 1388 641 294 1027 564 305 1697 728 209 1547 558
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.82 1.02 0.56 0.96 0.65 0.50 0.87 1.06 0.88 1.11 0.63 0.34

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Signalized Intersection Capacity Analysis PM Peak Hour
234: RR 1 (BROCK RD) & HWY 2 (KINGSTON RD) Pickering Ajax - 2041 Future BRT PM

Synchro 11 05-10-2021
IBI Group Page 8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 319 1296 333 260 618 259 243 1661 589 214 898 173
Future Volume (vph) 319 1296 333 260 618 259 243 1661 589 214 898 173
Ideal Flow (vphpl) 2050 2005 1900 2050 1900 1900 2050 2005 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 2.8 7.0 7.0 2.8 7.0 7.0 0.0 7.0 5.8 0.0 7.0 7.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 *1.00 1.00 1.00 *1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.95 1.00 1.00 0.96 1.00 1.00 0.98 1.00 1.00 0.96
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1931 3975 1518 1931 3544 1516 1948 5963 1577 1738 5437 1488
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.20 1.00 1.00 0.10 1.00 1.00
Satd. Flow (perm) 1931 3975 1518 1931 3544 1516 418 5963 1577 183 5437 1488
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 347 1409 362 283 672 282 264 1805 640 233 976 188
RTOR Reduction (vph) 0 0 111 0 0 125 0 0 63 0 0 134
Lane Group Flow (vph) 347 1409 251 283 672 157 264 1805 577 233 976 54
Confl. Peds. (#/hr) 25 31 31 25 30 23 23 30
Heavy Vehicles (%) 2% 2% 2% 2% 3% 3% 1% 2% 1% 5% 6% 5%
Turn Type Prot NA Perm Prot NA Perm pm+pt NA pm+ov pm+pt NA Perm
Protected Phases 1 6 5 2 3 8 5 7 4
Permitted Phases 6 2 8 8 4 4
Actuated Green, G (s) 24.5 45.4 45.4 16.8 37.7 37.7 45.0 37.0 53.8 45.0 37.0 37.0
Effective Green, g (s) 27.5 45.4 45.4 19.8 37.7 37.7 51.0 37.0 53.8 51.0 37.0 37.0
Actuated g/C Ratio 0.21 0.35 0.35 0.15 0.29 0.29 0.39 0.28 0.41 0.39 0.28 0.28
Clearance Time (s) 5.8 7.0 7.0 5.8 7.0 7.0 3.0 7.0 5.8 3.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 408 1388 530 294 1027 439 293 1697 652 203 1547 423
v/s Ratio Prot c0.18 c0.35 c0.15 0.19 0.08 c0.30 0.11 c0.10 0.18
v/s Ratio Perm 0.17 0.10 0.28 0.25 0.35 0.04
v/c Ratio 0.85 1.02 0.47 0.96 0.65 0.36 0.90 1.06 0.89 1.15 0.63 0.13
Uniform Delay, d1 49.3 42.3 33.0 54.7 40.4 36.6 30.7 46.5 35.2 35.5 40.5 34.5
Progression Factor 1.27 0.77 0.68 1.35 0.60 0.20 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 9.2 21.8 1.7 40.0 3.0 2.1 28.6 41.0 13.6 108.7 0.8 0.1
Delay (s) 71.8 54.1 24.1 114.0 27.4 9.5 59.3 87.5 48.9 144.2 41.4 34.6
Level of Service E D C F C A E F D F D C
Approach Delay (s) 51.9 43.1 75.6 57.6
Approach LOS D D E E

Intersection Summary
HCM 2000 Control Delay 60.1 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.05
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 19.8
Intersection Capacity Utilization 108.1% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 23 1645 32 239 1037 0 34 2 435 6 4 4
Future Volume (vph) 23 1645 32 239 1037 0 34 2 435 6 4 4
Ideal Flow (vphpl) 1900 2005 1900 2050 1900 1900 1900 2005 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 25.0 20.0 60.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 1 0 1 0 0 0 0 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 1.00 1.00 0.99 0.99
Frt 0.997 0.875 0.964
Flt Protected 0.950 0.950 0.996 0.977
Satd. Flow (prot) 1644 3950 0 1912 3579 0 0 1725 0 0 1686 0
Flt Permitted 0.950 0.950 0.976 0.649
Satd. Flow (perm) 1629 3950 0 1911 3579 0 0 1689 0 0 1120 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 2 193 4
Link Speed (k/h) 60 50 50 50
Link Distance (m) 467.6 232.0 722.6 110.1
Travel Time (s) 28.1 16.7 52.0 7.9
Confl. Peds. (#/hr) 12 2 2 12 7 1 1 7
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 11% 2% 17% 3% 2% 0% 3% 0% 1% 0% 0% 25%
Adj. Flow (vph) 25 1788 35 260 1127 0 37 2 473 7 4 4
Shared Lane Traffic (%)
Lane Group Flow (vph) 25 1823 0 260 1127 0 0 512 0 0 15 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 0.0 0.0
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.92 0.99 0.89 0.99 0.99 0.99 0.92 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 1 0 2 1 2 1
Detector Template Left
Leading Detector (m) 5.0 0.0 5.0 0.0 15.2 24.0 15.2 6.5
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 5.0 1.8 5.0 1.8 1.8 24.0 1.8 6.5
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 13.4 13.4
Detector 2 Size(m) 1.8 1.8
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 1 6 5 2 8 4
Permitted Phases 8 4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector Phase 1 6 5 2 8 8 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 5.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 9.8 28.0 9.8 28.0 33.0 33.0 33.0 33.0
Total Split (s) 11.4 71.0 23.0 82.6 36.0 36.0 36.0 36.0
Total Split (%) 8.8% 54.6% 17.7% 63.5% 27.7% 27.7% 27.7% 27.7%
Maximum Green (s) 6.6 65.2 18.2 76.8 30.0 30.0 30.0 30.0
Yellow Time (s) 3.0 4.0 3.0 4.0 3.3 3.3 3.3 3.3
All-Red Time (s) 1.8 1.8 1.8 1.8 2.7 2.7 2.7 2.7
Lost Time Adjust (s) 0.0 0.0 -3.0 0.0 0.0 0.0
Total Lost Time (s) 4.8 5.8 1.8 5.8 6.0 6.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None None None None None None
Walk Time (s) 13.0 13.0 15.0 15.0 15.0 15.0
Flash Dont Walk (s) 5.0 5.0 12.0 12.0 12.0 12.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 6.3 66.4 20.9 82.2 29.1 29.1
Actuated g/C Ratio 0.05 0.51 0.16 0.63 0.22 0.22
v/c Ratio 0.32 0.90 0.85 0.50 0.97 0.06
Control Delay 47.6 36.9 62.0 24.0 63.5 32.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 47.6 36.9 62.0 24.0 63.5 32.6
LOS D D E C E C
Approach Delay 37.1 31.1 63.5 32.6
Approach LOS D C E C

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 86 (66%), Referenced to phase 6:EBT, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.97
Intersection Signal Delay: 38.4 Intersection LOS: D
Intersection Capacity Utilization 97.4% ICU Level of Service F
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     237: NOTION RD & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT WBL WBT NBT SBT
Lane Group Flow (vph) 25 1823 260 1127 512 15
v/c Ratio 0.32 0.90 0.85 0.50 0.97 0.06
Control Delay 47.6 36.9 62.0 24.0 63.5 32.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 47.6 36.9 62.0 24.0 63.5 32.6
Queue Length 50th (m) 6.1 127.5 69.2 111.1 87.4 2.2
Queue Length 95th (m) m9.3 199.7 m#86.5 m139.0 #155.9 8.2
Internal Link Dist (m) 443.6 208.0 698.6 86.1
Turn Bay Length (m) 25.0 60.0
Base Capacity (vph) 83 2018 311 2264 538 261
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.30 0.90 0.84 0.50 0.95 0.06

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 23 1645 32 239 1037 0 34 2 435 6 4 4
Future Volume (vph) 23 1645 32 239 1037 0 34 2 435 6 4 4
Ideal Flow (vphpl) 1900 2005 1900 2050 1900 1900 1900 2005 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 4.8 5.8 1.8 5.8 6.0 6.0
Lane Util. Factor 1.00 *1.00 1.00 0.95 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.88 0.96
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.98
Satd. Flow (prot) 1644 3950 1912 3579 1725 1687
Flt Permitted 0.95 1.00 0.95 1.00 0.98 0.65
Satd. Flow (perm) 1644 3950 1912 3579 1690 1120
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 25 1788 35 260 1127 0 37 2 473 7 4 4
RTOR Reduction (vph) 0 1 0 0 0 0 0 150 0 0 3 0
Lane Group Flow (vph) 25 1822 0 260 1127 0 0 362 0 0 12 0
Confl. Peds. (#/hr) 12 2 2 12 7 1 1 7
Heavy Vehicles (%) 11% 2% 17% 3% 2% 0% 3% 0% 1% 0% 0% 25%
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 1 6 5 2 8 4
Permitted Phases 8 4
Actuated Green, G (s) 4.0 66.4 17.9 80.3 29.1 29.1
Effective Green, g (s) 4.0 66.4 20.9 80.3 29.1 29.1
Actuated g/C Ratio 0.03 0.51 0.16 0.62 0.22 0.22
Clearance Time (s) 4.8 5.8 4.8 5.8 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 50 2017 307 2210 378 250
v/s Ratio Prot 0.02 c0.46 c0.14 0.31
v/s Ratio Perm c0.21 0.01
v/c Ratio 0.50 0.90 0.85 0.51 0.96 0.05
Uniform Delay, d1 62.0 28.9 53.0 13.9 49.8 39.6
Progression Factor 0.66 1.06 0.79 1.69 1.00 1.00
Incremental Delay, d2 6.0 5.7 15.2 0.1 35.1 0.1
Delay (s) 46.9 36.2 56.8 23.6 84.9 39.7
Level of Service D D E C F D
Approach Delay (s) 36.4 29.8 84.9 39.7
Approach LOS D C F D

Intersection Summary
HCM 2000 Control Delay 40.6 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.93
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 16.6
Intersection Capacity Utilization 97.4% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings PM Peak Hour
245: DIXIE RD & HWY 2 (KINGSTON RD) Pickering Ajax - 2041 Future BRT PM

Synchro 11 05-10-2021
IBI Group Page 13

Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Traffic Volume (vph) 212 1766 140 62 787 160 154 50 136 158 80 77
Future Volume (vph) 212 1766 140 62 787 160 154 50 136 158 80 77
Ideal Flow (vphpl) 1900 2005 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 150.0 60.0 60.0 30.0 14.6 0.0 9.4 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.99 0.99 0.99 1.00 0.99
Frt 0.989 0.975 0.890 0.926
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1825 3934 0 1825 3441 0 1789 1676 0 1807 1750 0
Flt Permitted 0.950 0.950 0.558 0.489
Satd. Flow (perm) 1819 3934 0 1825 3441 0 1042 1676 0 927 1750 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 11 22 102 36
Link Speed (k/h) 60 60 50 50
Link Distance (m) 380.5 309.8 54.5 63.9
Travel Time (s) 22.8 18.6 3.9 4.6
Confl. Peds. (#/hr) 5 5 9 4 4 9
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 2% 1% 0% 3% 2% 2% 0% 1% 1% 0% 1%
Adj. Flow (vph) 230 1920 152 67 855 174 167 54 148 172 87 84
Shared Lane Traffic (%)
Lane Group Flow (vph) 230 2072 0 67 1029 0 167 202 0 172 171 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.92 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 1 0 1 1 1 1
Detector Template 
Leading Detector (m) 5.0 0.0 5.0 0.0 15.0 15.0 15.0 15.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 5.0 1.8 5.0 1.8 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 1 6 5 2 4 8
Permitted Phases 4 8
Detector Phase 1 6 5 2 4 4 8 8
Switch Phase
Minimum Initial (s) 5.0 20.0 5.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 10.3 31.0 10.3 31.0 40.0 40.0 40.0 40.0
Total Split (s) 32.0 78.0 12.0 58.0 40.0 40.0 40.0 40.0
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Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Total Split (%) 24.6% 60.0% 9.2% 44.6% 30.8% 30.8% 30.8% 30.8%
Maximum Green (s) 26.7 71.5 6.7 51.5 32.8 32.8 32.8 32.8
Yellow Time (s) 3.0 4.2 3.0 4.2 3.5 3.5 3.5 3.5
All-Red Time (s) 2.3 2.3 2.3 2.3 3.7 3.7 3.7 3.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.3 6.5 5.3 6.5 7.2 7.2 7.2 7.2
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max None None None None
Walk Time (s) 6.0 6.0 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 16.0 16.0 27.0 27.0 27.0 27.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 21.2 76.5 8.2 63.5 26.3 26.3 26.3 26.3
Actuated g/C Ratio 0.16 0.59 0.06 0.49 0.20 0.20 0.20 0.20
v/c Ratio 0.77 0.89 0.58 0.61 0.80 0.48 0.92 0.45
Control Delay 69.4 30.4 81.5 14.1 74.3 24.8 97.4 38.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 69.4 30.4 81.5 14.1 74.3 24.8 97.4 38.0
LOS E C F B E C F D
Approach Delay 34.3 18.2 47.2 67.8
Approach LOS C B D E

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 45 (35%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 115
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.92
Intersection Signal Delay: 34.0 Intersection LOS: C
Intersection Capacity Utilization 98.9% ICU Level of Service F
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     245: DIXIE RD & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT WBL WBT SEL SET NWL NWT
Lane Group Flow (vph) 230 2072 67 1029 167 202 172 171
v/c Ratio 0.77 0.89 0.58 0.61 0.80 0.48 0.92 0.45
Control Delay 69.4 30.4 81.5 14.1 74.3 24.8 97.4 38.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 69.4 30.4 81.5 14.1 74.3 24.8 97.4 38.0
Queue Length 50th (m) 56.9 235.2 16.8 37.4 40.5 21.7 43.1 30.0
Queue Length 95th (m) 81.2 #301.5 #40.9 43.8 63.7 43.0 #74.5 49.1
Internal Link Dist (m) 356.5 285.8 30.5 39.9
Turn Bay Length (m) 150.0 60.0 14.6 9.4
Base Capacity (vph) 374 2319 115 1692 262 499 233 468
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.61 0.89 0.58 0.61 0.64 0.40 0.74 0.37

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Traffic Volume (vph) 212 1766 140 62 787 160 154 50 136 158 80 77
Future Volume (vph) 212 1766 140 62 787 160 154 50 136 158 80 77
Ideal Flow (vphpl) 1900 2005 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 5.3 6.5 5.3 6.5 7.2 7.2 7.2 7.2
Lane Util. Factor 1.00 *1.00 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 0.99 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.97 1.00 0.89 1.00 0.93
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1825 3934 1825 3439 1775 1677 1801 1751
Flt Permitted 0.95 1.00 0.95 1.00 0.56 1.00 0.49 1.00
Satd. Flow (perm) 1825 3934 1825 3439 1043 1677 928 1751
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 230 1920 152 67 855 174 167 54 148 172 87 84
RTOR Reduction (vph) 0 5 0 0 11 0 0 81 0 0 29 0
Lane Group Flow (vph) 230 2067 0 67 1018 0 167 121 0 172 142 0
Confl. Peds. (#/hr) 5 5 9 4 4 9
Heavy Vehicles (%) 0% 2% 1% 0% 3% 2% 2% 0% 1% 1% 0% 1%
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 1 6 5 2 4 8
Permitted Phases 4 8
Actuated Green, G (s) 21.2 76.5 8.2 63.5 26.3 26.3 26.3 26.3
Effective Green, g (s) 21.2 76.5 8.2 63.5 26.3 26.3 26.3 26.3
Actuated g/C Ratio 0.16 0.59 0.06 0.49 0.20 0.20 0.20 0.20
Clearance Time (s) 5.3 6.5 5.3 6.5 7.2 7.2 7.2 7.2
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 297 2315 115 1679 211 339 187 354
v/s Ratio Prot c0.13 c0.53 0.04 0.30 0.07 0.08
v/s Ratio Perm 0.16 c0.19
v/c Ratio 0.77 0.89 0.58 0.61 0.79 0.36 0.92 0.40
Uniform Delay, d1 52.1 23.2 59.2 24.2 49.2 44.6 50.8 45.0
Progression Factor 1.00 1.00 1.06 0.48 1.00 1.00 1.00 1.00
Incremental Delay, d2 11.9 5.8 6.8 1.5 18.1 0.6 43.1 0.7
Delay (s) 64.0 29.0 69.6 13.2 67.3 45.2 93.9 45.8
Level of Service E C E B E D F D
Approach Delay (s) 32.5 16.7 55.2 69.9
Approach LOS C B E E

Intersection Summary
HCM 2000 Control Delay 33.4 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 19.0
Intersection Capacity Utilization 98.9% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 336 1190 389 271 604 96 365 1054 333 136 601 103
Future Volume (vph) 336 1190 389 271 604 96 365 1054 333 136 601 103
Ideal Flow (vphpl) 2050 2005 1900 2050 1900 1900 2050 2005 1900 2050 1900 1900
Lane Width (m) 3.7 3.5 3.7 3.5 3.5 3.5 3.7 3.7 3.5 3.5 3.7 3.7
Storage Length (m) 115.0 200.0 210.0 45.0 185.0 55.0 110.0 65.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 *1.00 1.00 1.00 0.95 1.00
Ped Bike Factor 0.98 0.94 0.99 0.95 0.99 0.94 0.99 0.95
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1950 3888 1601 1907 3500 1566 1931 4014 1551 1870 3650 1585
Flt Permitted 0.950 0.950 0.247 0.110
Satd. Flow (perm) 1919 3888 1506 1892 3500 1487 496 4014 1455 215 3650 1511
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 171 180 210 181
Link Speed (k/h) 60 60 50 50
Link Distance (m) 709.3 416.3 262.8 362.1
Travel Time (s) 42.6 25.0 18.9 26.1
Confl. Peds. (#/hr) 26 32 32 26 34 48 48 34
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 2% 2% 1% 2% 2% 2% 1% 3% 3% 0% 3%
Adj. Flow (vph) 365 1293 423 295 657 104 397 1146 362 148 653 112
Shared Lane Traffic (%)
Lane Group Flow (vph) 365 1293 423 295 657 104 397 1146 362 148 653 112
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.89 0.95 0.99 0.92 1.01 1.01 0.89 0.92 1.01 0.92 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 1 0 0 1 1 0 1 1 0
Detector Template 
Leading Detector (m) 5.0 0.0 0.0 5.0 0.0 0.0 5.0 8.0 0.0 5.0 8.0 0.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 5.0 1.8 1.8 5.0 1.8 1.8 5.0 8.0 1.8 5.0 8.0 1.8
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA Perm Prot NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 1 6 5 2 3 8 7 4
Permitted Phases 6 2 8 8 4 4
Detector Phase 1 6 6 5 2 2 3 8 8 7 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 5.0 20.0 20.0 5.0 8.0 8.0 5.0 8.0 8.0
Minimum Split (s) 10.8 35.0 35.0 10.8 35.0 35.0 9.0 43.9 43.9 9.0 43.9 43.9
Total Split (s) 32.1 50.1 50.1 23.0 41.0 41.0 13.0 47.9 47.9 9.0 43.9 43.9
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 24.7% 38.5% 38.5% 17.7% 31.5% 31.5% 10.0% 36.8% 36.8% 6.9% 33.8% 33.8%
Maximum Green (s) 26.3 43.1 43.1 17.2 34.0 34.0 10.0 41.0 41.0 6.0 37.0 37.0
Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 4.2 3.0 3.7 3.7 3.0 3.7 3.7
All-Red Time (s) 2.8 2.8 2.8 2.8 2.8 2.8 0.0 3.2 3.2 0.0 3.2 3.2
Lost Time Adjust (s) -3.0 0.0 0.0 -3.0 0.0 0.0 -3.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 2.8 7.0 7.0 2.8 7.0 7.0 0.0 6.9 6.9 3.0 6.9 6.9
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max None C-Max C-Max None None None None None None
Walk Time (s) 19.0 19.0 19.0 19.0 21.0 21.0 21.0 21.0
Flash Dont Walk (s) 7.0 7.0 7.0 7.0 16.0 16.0 16.0 16.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 28.4 43.1 43.1 20.9 35.6 35.6 56.2 40.3 40.3 46.2 36.3 36.3
Actuated g/C Ratio 0.22 0.33 0.33 0.16 0.27 0.27 0.43 0.31 0.31 0.36 0.28 0.28
v/c Ratio 0.86 1.00 0.69 0.96 0.69 0.19 1.11 0.92 0.61 0.97 0.64 0.20
Control Delay 62.6 44.9 11.4 82.9 55.8 10.5 110.1 56.1 20.0 97.8 44.4 1.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 62.6 44.9 11.4 82.9 55.8 10.5 110.1 56.1 20.0 97.8 44.4 1.0
LOS E D B F E B F E B F D A
Approach Delay 41.2 58.9 60.5 47.7
Approach LOS D E E D

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 114 (88%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 130
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.11
Intersection Signal Delay: 51.5 Intersection LOS: D
Intersection Capacity Utilization 108.3% ICU Level of Service G
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     246: RR 29 (LIVERPOOL RD) & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 365 1293 423 295 657 104 397 1146 362 148 653 112
v/c Ratio 0.86 1.00 0.69 0.96 0.69 0.19 1.11 0.92 0.61 0.97 0.64 0.20
Control Delay 62.6 44.9 11.4 82.9 55.8 10.5 110.1 56.1 20.0 97.8 44.4 1.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 62.6 44.9 11.4 82.9 55.8 10.5 110.1 56.1 20.0 97.8 44.4 1.0
Queue Length 50th (m) 79.0 ~151.9 43.7 80.7 91.3 5.5 ~82.4 140.5 32.0 23.8 76.8 0.0
Queue Length 95th (m) m93.8m#205.6 m33.1 #138.3 111.5 m12.4 #150.6 #176.2 64.8 #62.4 97.0 0.6
Internal Link Dist (m) 685.3 392.3 238.8 338.1
Turn Bay Length (m) 115.0 200.0 210.0 45.0 185.0 55.0 110.0 65.0
Base Capacity (vph) 439 1289 613 307 959 538 357 1265 602 152 1038 559
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.83 1.00 0.69 0.96 0.69 0.19 1.11 0.91 0.60 0.97 0.63 0.20

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Signalized Intersection Capacity Analysis PM Peak Hour
246: RR 29 (LIVERPOOL RD) & HWY 2 (KINGSTON RD) Pickering Ajax - 2041 Future BRT PM

Synchro 11 05-10-2021
IBI Group Page 20

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 336 1190 389 271 604 96 365 1054 333 136 601 103
Future Volume (vph) 336 1190 389 271 604 96 365 1054 333 136 601 103
Ideal Flow (vphpl) 2050 2005 1900 2050 1900 1900 2050 2005 1900 2050 1900 1900
Lane Width 3.7 3.5 3.7 3.5 3.5 3.5 3.7 3.7 3.5 3.5 3.7 3.7
Total Lost time (s) 2.8 7.0 7.0 2.8 7.0 7.0 0.0 6.9 6.9 3.0 6.9 6.9
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 *1.00 1.00 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 0.94 1.00 1.00 0.95 1.00 1.00 0.94 1.00 1.00 0.95
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1950 3888 1506 1907 3500 1487 1926 4014 1455 1869 3650 1511
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.25 1.00 1.00 0.11 1.00 1.00
Satd. Flow (perm) 1950 3888 1506 1907 3500 1487 502 4014 1455 217 3650 1511
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 365 1293 423 295 657 104 397 1146 362 148 653 112
RTOR Reduction (vph) 0 0 114 0 0 76 0 0 145 0 0 81
Lane Group Flow (vph) 365 1293 309 295 657 28 397 1146 217 148 653 31
Confl. Peds. (#/hr) 26 32 32 26 34 48 48 34
Heavy Vehicles (%) 1% 2% 2% 1% 2% 2% 2% 1% 3% 3% 0% 3%
Turn Type Prot NA Perm Prot NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 1 6 5 2 3 8 7 4
Permitted Phases 6 2 8 8 4 4
Actuated Green, G (s) 25.4 43.1 43.1 17.9 35.6 35.6 49.3 40.3 40.3 42.3 36.3 36.3
Effective Green, g (s) 28.4 43.1 43.1 20.9 35.6 35.6 52.3 40.3 40.3 42.3 36.3 36.3
Actuated g/C Ratio 0.22 0.33 0.33 0.16 0.27 0.27 0.40 0.31 0.31 0.33 0.28 0.28
Clearance Time (s) 5.8 7.0 7.0 5.8 7.0 7.0 3.0 6.9 6.9 3.0 6.9 6.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 426 1289 499 306 958 407 344 1244 451 146 1019 421
v/s Ratio Prot c0.19 c0.33 c0.15 0.19 c0.12 0.29 0.05 0.18
v/s Ratio Perm 0.20 0.02 0.35 0.15 c0.28 0.02
v/c Ratio 0.86 1.00 0.62 0.96 0.69 0.07 1.15 0.92 0.48 1.01 0.64 0.07
Uniform Delay, d1 48.8 43.5 36.5 54.2 42.2 34.9 34.1 43.3 36.4 40.7 41.1 34.5
Progression Factor 1.05 0.58 0.37 0.82 1.22 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 8.6 18.6 2.9 36.6 3.2 0.3 97.3 11.2 0.8 78.1 1.4 0.1
Delay (s) 60.1 43.6 16.4 80.7 54.8 35.2 131.3 54.5 37.2 118.8 42.5 34.6
Level of Service E D B F D D F D D F D C
Approach Delay (s) 41.0 60.1 67.2 53.9
Approach LOS D E E D

Intersection Summary
HCM 2000 Control Delay 54.7 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.03
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 19.7
Intersection Capacity Utilization 108.3% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 159 202 251 234 192 59 50 1367 181 205 705 211
Future Volume (vph) 159 202 251 234 192 59 50 1367 181 205 705 211
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 2005 1900 2050 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Storage Length (m) 26.0 26.0 29.0 25.0 50.0 46.0 40.0 25.0
Storage Lanes 1 1 1 1 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 *0.95 0.95 1.00 0.95 0.95
Ped Bike Factor 0.98 0.94 0.97 0.96 0.95 0.98 0.99 0.95
Frt 0.850 0.850 0.982 0.965
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1750 1860 1597 1785 1842 1597 1750 3555 0 1834 3221 0
Flt Permitted 0.562 0.547 0.950 0.950
Satd. Flow (perm) 1015 1860 1500 992 1842 1535 1660 3555 0 1814 3221 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 151 100 13 36
Link Speed (k/h) 50 50 60 60
Link Distance (m) 313.3 66.1 416.3 549.2
Travel Time (s) 22.6 4.8 25.0 33.0
Confl. Peds. (#/hr) 30 55 55 30 91 50 50 91
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 2% 1% 0% 0% 2% 0% 2% 2% 6% 5% 2% 0%
Adj. Flow (vph) 173 220 273 254 209 64 54 1486 197 223 766 229
Shared Lane Traffic (%)
Lane Group Flow (vph) 173 220 273 254 209 64 54 1683 0 223 995 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 0.95 1.01 0.92 1.01 1.01
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 1 1 1 1 1 1 0 1 0
Detector Template 
Leading Detector (m) 10.0 10.0 10.0 10.0 10.0 10.0 5.0 0.0 5.0 0.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 10.0 10.0 10.0 10.0 10.0 10.0 5.0 1.8 5.0 1.8
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA Perm pm+pt NA Perm Prot NA Prot NA
Protected Phases 3 8 7 4 1 6 5 2
Permitted Phases 8 8 4 4
Detector Phase 3 8 8 7 4 4 1 6 5 2
Switch Phase
Minimum Initial (s) 5.0 8.0 8.0 5.0 8.0 8.0 5.0 20.0 5.0 20.0
Minimum Split (s) 9.0 50.0 50.0 9.0 50.0 50.0 10.3 38.0 10.3 38.0
Total Split (s) 9.0 50.0 50.0 9.0 50.0 50.0 12.2 56.0 15.0 58.8
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Lane Group NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Total Split (%) 6.9% 38.5% 38.5% 6.9% 38.5% 38.5% 9.4% 43.1% 11.5% 45.2%
Maximum Green (s) 6.0 43.0 43.0 6.0 43.0 43.0 6.9 49.4 9.7 52.2
Yellow Time (s) 3.0 3.3 3.3 3.0 3.3 3.3 3.0 4.3 3.0 4.3
All-Red Time (s) 0.0 3.7 3.7 0.0 3.7 3.7 2.3 2.3 2.3 2.3
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -3.0 0.0
Total Lost Time (s) 3.0 7.0 7.0 3.0 7.0 7.0 5.3 6.6 2.3 6.6
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None Max Max None Max Max None C-Max None C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 36.0 36.0 36.0 36.0 22.0 22.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 53.0 43.0 43.0 53.0 43.0 43.0 6.7 49.4 12.7 54.6
Actuated g/C Ratio 0.41 0.33 0.33 0.41 0.33 0.33 0.05 0.38 0.10 0.42
v/c Ratio 0.39 0.36 0.46 0.58 0.34 0.11 0.60 1.24 1.25 0.72
Control Delay 27.4 35.1 17.4 33.2 34.8 2.1 84.0 137.3 189.7 35.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 27.4 35.1 17.4 33.2 34.8 2.1 84.0 137.3 189.7 35.2
LOS C D B C C A F F F D
Approach Delay 25.9 30.1 135.6 63.5
Approach LOS C C F E

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 22 (17%), Referenced to phase 2:SWT and 6:NET, Start of Green
Natural Cycle: 150
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.25
Intersection Signal Delay: 83.4 Intersection LOS: F
Intersection Capacity Utilization 119.1% ICU Level of Service H
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     247: HWY 2 (KINGSTON RD) & GLENANNA RD
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Lane Group NBL NBT NBR SBL SBT SBR NEL NET SWL SWT
Lane Group Flow (vph) 173 220 273 254 209 64 54 1683 223 995
v/c Ratio 0.39 0.36 0.46 0.58 0.34 0.11 0.60 1.24 1.25 0.72
Control Delay 27.4 35.1 17.4 33.2 34.8 2.1 84.0 137.3 189.7 35.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 27.4 35.1 17.4 33.2 34.8 2.1 84.0 137.3 189.7 35.2
Queue Length 50th (m) 27.6 42.7 23.2 42.5 40.3 0.0 12.3 ~282.4 ~73.3 134.4
Queue Length 95th (m) 43.4 64.4 48.3 63.2 61.5 3.5 m14.3m#292.7 #124.2 157.0
Internal Link Dist (m) 289.3 42.1 392.3 525.2
Turn Bay Length (m) 26.0 26.0 29.0 25.0 50.0 40.0
Base Capacity (vph) 447 615 597 441 609 574 92 1358 179 1374
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.39 0.36 0.46 0.58 0.34 0.11 0.59 1.24 1.25 0.72

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 159 202 251 234 192 59 50 1367 181 205 705 211
Future Volume (vph) 159 202 251 234 192 59 50 1367 181 205 705 211
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 2005 1900 2050 1900 1900
Lane Width 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Total Lost time (s) 3.0 7.0 7.0 3.0 7.0 7.0 5.3 6.6 2.3 6.6
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 *0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.94 1.00 1.00 0.96 1.00 0.98 1.00 0.95
Flpb, ped/bikes 0.99 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.98 1.00 0.97
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1732 1860 1500 1753 1842 1535 1750 3557 1834 3223
Flt Permitted 0.56 1.00 1.00 0.55 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1025 1860 1500 1009 1842 1535 1750 3557 1834 3223
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 173 220 273 254 209 64 54 1486 197 223 766 229
RTOR Reduction (vph) 0 0 101 0 0 43 0 8 0 0 21 0
Lane Group Flow (vph) 173 220 172 254 209 21 54 1675 0 223 974 0
Confl. Peds. (#/hr) 30 55 55 30 91 50 50 91
Heavy Vehicles (%) 2% 1% 0% 0% 2% 0% 2% 2% 6% 5% 2% 0%
Turn Type pm+pt NA Perm pm+pt NA Perm Prot NA Prot NA
Protected Phases 3 8 7 4 1 6 5 2
Permitted Phases 8 8 4 4
Actuated Green, G (s) 49.0 43.0 43.0 49.0 43.0 43.0 5.5 49.4 9.7 53.6
Effective Green, g (s) 49.0 43.0 43.0 49.0 43.0 43.0 5.5 49.4 12.7 53.6
Actuated g/C Ratio 0.38 0.33 0.33 0.38 0.33 0.33 0.04 0.38 0.10 0.41
Clearance Time (s) 3.0 7.0 7.0 3.0 7.0 7.0 5.3 6.6 5.3 6.6
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 418 615 496 414 609 507 74 1351 179 1328
v/s Ratio Prot 0.02 0.12 c0.03 0.11 0.03 c0.47 c0.12 0.30
v/s Ratio Perm 0.14 0.11 c0.20 0.01
v/c Ratio 0.41 0.36 0.35 0.61 0.34 0.04 0.73 1.24 1.25 0.73
Uniform Delay, d1 29.4 33.0 32.9 32.9 32.8 29.5 61.5 40.3 58.6 32.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.21 0.68 0.95 1.03
Incremental Delay, d2 0.7 1.6 1.9 2.7 1.5 0.2 12.8 110.5 144.3 3.1
Delay (s) 30.1 34.6 34.8 35.6 34.4 29.7 87.5 137.8 200.0 36.4
Level of Service C C C D C C F F F D
Approach Delay (s) 33.5 34.4 136.3 66.4
Approach LOS C C F E

Intersection Summary
HCM 2000 Control Delay 86.3 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 0.99
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 21.9
Intersection Capacity Utilization 119.1% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 91 1436 463 112 669 52 280 69 80 74 74 43
Future Volume (vph) 91 1436 463 112 669 52 280 69 80 74 74 43
Ideal Flow (vphpl) 1900 2005 1900 2050 1900 1900 2050 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 96.0 0.0 50.0 20.0 30.0 0.0 20.0 0.0
Storage Lanes 1 0 1 1 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 0.95 1.00 *1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.99 1.00 0.94 0.99 0.98 0.97 0.99
Frt 0.963 0.850 0.919 0.944
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1825 3794 0 1969 3767 1633 1969 1722 0 1772 1798 0
Flt Permitted 0.950 0.950 0.565 0.654
Satd. Flow (perm) 1799 3794 0 1965 3767 1537 1160 1722 0 1186 1798 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 54 150 47 21
Link Speed (k/h) 60 60 40 40
Link Distance (m) 306.1 605.7 166.5 788.7
Travel Time (s) 18.4 36.3 15.0 71.0
Confl. Peds. (#/hr) 14 13 13 14 9 27 27 9
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 2% 0% 0% 2% 0% 0% 0% 0% 3% 0% 0%
Adj. Flow (vph) 99 1561 503 122 727 57 304 75 87 80 80 47
Shared Lane Traffic (%)
Lane Group Flow (vph) 99 2064 0 122 727 57 304 162 0 80 127 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.92 0.99 0.89 0.99 0.99 0.89 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 1 0 2 1 1 1 1
Detector Template 
Leading Detector (m) 5.0 0.0 5.0 0.0 15.2 15.0 15.0 15.0 15.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 5.0 1.8 5.0 1.8 1.8 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 13.4
Detector 2 Size(m) 1.8
Detector 2 Type Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0
Turn Type Prot NA Prot NA Perm pm+pt NA Perm NA
Protected Phases 1 6 5 2 3 8 4
Permitted Phases 2 8 4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector Phase 1 6 5 2 2 3 8 4 4
Switch Phase
Minimum Initial (s) 4.0 20.0 4.0 20.0 20.0 4.0 8.0 8.0 8.0
Minimum Split (s) 10.0 31.0 10.0 31.0 31.0 10.0 35.5 35.9 35.9
Total Split (s) 20.0 73.0 11.0 64.0 64.0 10.0 46.0 36.0 36.0
Total Split (%) 15.4% 56.2% 8.5% 49.2% 49.2% 7.7% 35.4% 27.7% 27.7%
Maximum Green (s) 14.0 66.7 5.0 57.7 57.7 7.0 40.5 30.1 30.1
Yellow Time (s) 4.0 3.7 4.0 3.7 3.7 3.0 3.3 3.3 3.3
All-Red Time (s) 2.0 2.6 2.0 2.6 2.6 0.0 2.2 2.6 2.6
Lost Time Adjust (s) 0.0 0.0 -3.0 0.0 0.0 -3.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.3 3.0 6.3 6.3 0.0 5.5 5.9 5.9
Lead/Lag Lead Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 16.0 16.0 16.0 23.0 23.0 23.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 12.4 72.6 18.1 75.3 75.3 30.1 24.6 14.2 14.2
Actuated g/C Ratio 0.10 0.56 0.14 0.58 0.58 0.23 0.19 0.11 0.11
v/c Ratio 0.57 0.96 0.45 0.33 0.06 0.92 0.45 0.62 0.59
Control Delay 80.8 31.5 48.6 14.9 3.2 79.7 35.8 74.7 56.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 80.8 31.5 48.6 14.9 3.2 79.7 35.8 74.7 56.3
LOS F C D B A E D E E
Approach Delay 33.8 18.7 64.4 63.4
Approach LOS C B E E

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 56 (43%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 130
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.96
Intersection Signal Delay: 35.6 Intersection LOS: D
Intersection Capacity Utilization 101.3% ICU Level of Service G
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     249: ROUGEMOUNT DR & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 99 2064 122 727 57 304 162 80 127
v/c Ratio 0.57 0.96 0.45 0.33 0.06 0.92 0.45 0.62 0.59
Control Delay 80.8 31.5 48.6 14.9 3.2 79.7 35.8 74.7 56.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 80.8 31.5 48.6 14.9 3.2 79.7 35.8 74.7 56.3
Queue Length 50th (m) 26.6 249.6 31.3 43.9 0.8 71.3 26.0 19.9 26.2
Queue Length 95th (m) m36.5 #324.0 38.0 78.0 8.4 #102.9 44.6 34.9 44.5
Internal Link Dist (m) 282.1 581.7 142.5 764.7
Turn Bay Length (m) 96.0 50.0 20.0 30.0 20.0
Base Capacity (vph) 205 2141 273 2180 952 330 568 274 432
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.48 0.96 0.45 0.33 0.06 0.92 0.29 0.29 0.29

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 91 1436 463 112 669 52 280 69 80 74 74 43
Future Volume (vph) 91 1436 463 112 669 52 280 69 80 74 74 43
Ideal Flow (vphpl) 1900 2005 1900 2050 1900 1900 2050 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.0 6.3 3.0 6.3 6.3 0.0 5.5 5.9 5.9
Lane Util. Factor 1.00 *1.00 1.00 *1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.94 1.00 0.98 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.97 1.00
Frt 1.00 0.96 1.00 1.00 0.85 1.00 0.92 1.00 0.94
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1825 3796 1969 3767 1537 1959 1722 1722 1799
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.56 1.00 0.65 1.00
Satd. Flow (perm) 1825 3796 1969 3767 1537 1164 1722 1186 1799
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 99 1561 503 122 727 57 304 75 87 80 80 47
RTOR Reduction (vph) 0 24 0 0 0 24 0 38 0 0 19 0
Lane Group Flow (vph) 99 2040 0 122 727 33 304 124 0 80 108 0
Confl. Peds. (#/hr) 14 13 13 14 9 27 27 9
Heavy Vehicles (%) 0% 2% 0% 0% 2% 0% 0% 0% 0% 3% 0% 0%
Turn Type Prot NA Prot NA Perm pm+pt NA Perm NA
Protected Phases 1 6 5 2 3 8 4
Permitted Phases 2 8 4
Actuated Green, G (s) 12.4 72.5 15.1 75.2 75.2 24.6 24.6 14.2 14.2
Effective Green, g (s) 12.4 72.5 18.1 75.2 75.2 27.6 24.6 14.2 14.2
Actuated g/C Ratio 0.10 0.56 0.14 0.58 0.58 0.21 0.19 0.11 0.11
Clearance Time (s) 6.0 6.3 6.0 6.3 6.3 3.0 5.5 5.9 5.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 174 2117 274 2179 889 308 325 129 196
v/s Ratio Prot 0.05 c0.54 c0.06 c0.19 c0.08 0.07 0.06
v/s Ratio Perm 0.02 0.13 0.07
v/c Ratio 0.57 0.96 0.45 0.33 0.04 0.99 0.38 0.62 0.55
Uniform Delay, d1 56.2 27.5 51.3 14.3 11.8 50.0 46.0 55.3 54.9
Progression Factor 1.28 0.74 0.85 0.94 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.2 10.3 1.1 0.4 0.1 47.3 0.7 8.9 3.3
Delay (s) 75.0 30.6 44.5 13.8 11.9 97.3 46.8 64.2 58.2
Level of Service E C D B B F D E E
Approach Delay (s) 32.6 17.8 79.7 60.6
Approach LOS C B E E

Intersection Summary
HCM 2000 Control Delay 36.5 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 18.2
Intersection Capacity Utilization 101.3% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 187 925 308 221 769 515 257 1001 866 168 572 115
Future Volume (vph) 187 925 308 221 769 515 257 1001 866 168 572 115
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 2050 1900 2000 2050 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 160.0 85.0 45.0 30.0 85.0 55.0 100.0 20.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 *0.95 1.00 1.00 *1.00 1.00
Ped Bike Factor 0.99 0.97 1.00 0.97 1.00 0.97 1.00 0.98
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1825 3730 1617 1825 3579 1633 1950 5421 1702 1950 3767 1617
Flt Permitted 0.950 0.950 0.266 0.119
Satd. Flow (perm) 1816 3730 1570 1817 3579 1587 543 5421 1654 244 3767 1577
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 214 146 59 156
Link Speed (k/h) 60 60 60 60
Link Distance (m) 312.2 215.0 473.8 181.2
Travel Time (s) 18.7 12.9 28.4 10.9
Confl. Peds. (#/hr) 15 16 16 15 12 15 15 12
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 3% 1% 0% 2% 0% 1% 1% 1% 1% 2% 1%
Adj. Flow (vph) 203 1005 335 240 836 560 279 1088 941 183 622 125
Shared Lane Traffic (%)
Lane Group Flow (vph) 203 1005 335 240 836 560 279 1088 941 183 622 125
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.89 0.99 0.92 0.89 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 1 0 0 1 0 0 1 0 0
Detector Template 
Leading Detector (m) 5.0 0.0 0.0 5.0 0.0 0.0 5.0 0.0 0.0 5.0 0.0 0.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 5.0 1.8 1.8 5.0 1.8 1.8 5.0 1.8 1.8 5.0 1.8 1.8
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA Perm Prot NA Perm pm+pt NA pm+ov pm+pt NA Perm
Protected Phases 1 6 5 2 3 8 5 7 4
Permitted Phases 6 2 8 8 4 4
Detector Phase 1 6 6 5 2 2 3 8 5 7 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 5.0 20.0 20.0 5.0 8.0 5.0 5.0 8.0 8.0
Minimum Split (s) 10.8 43.0 43.0 10.8 43.0 43.0 8.0 44.0 10.8 8.0 44.0 44.0
Total Split (s) 24.6 43.0 43.0 35.0 53.4 53.4 8.0 44.0 35.0 8.0 44.0 44.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 18.9% 33.1% 33.1% 26.9% 41.1% 41.1% 6.2% 33.8% 26.9% 6.2% 33.8% 33.8%
Maximum Green (s) 18.8 36.0 36.0 29.2 46.4 46.4 5.0 36.9 29.2 5.0 36.9 36.9
Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.3 3.0 3.0 4.3 4.3
All-Red Time (s) 2.8 2.8 2.8 2.8 2.8 2.8 0.0 2.8 2.8 0.0 2.8 2.8
Lost Time Adjust (s) 0.0 0.0 0.0 -1.0 0.0 0.0 -3.0 0.0 0.0 -3.0 0.0 0.0
Total Lost Time (s) 5.8 7.0 7.0 4.8 7.0 7.0 0.0 7.1 5.8 0.0 7.1 7.1
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lead Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max None C-Max C-Max None None None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 29.0 29.0 29.0 29.0 29.0 29.0 29.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 18.2 36.0 36.0 35.0 51.8 51.8 47.2 32.1 67.4 47.2 32.1 32.1
Actuated g/C Ratio 0.14 0.28 0.28 0.27 0.40 0.40 0.36 0.25 0.52 0.36 0.25 0.25
v/c Ratio 0.80 0.97 0.57 0.49 0.59 0.78 0.99 0.81 1.05 0.95 0.67 0.25
Control Delay 90.3 53.0 9.3 62.9 24.2 22.6 85.4 51.3 70.6 84.8 47.6 3.6
Queue Delay 0.0 40.5 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.0 0.0 0.0
Total Delay 90.3 93.5 9.3 62.9 24.2 22.6 85.4 51.3 71.0 84.8 47.6 3.6
LOS F F A E C C F D E F D A
Approach Delay 74.8 29.3 63.4 49.0
Approach LOS E C E D

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 34 (26%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 130
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.05
Intersection Signal Delay: 55.4 Intersection LOS: E
Intersection Capacity Utilization 105.1% ICU Level of Service G
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     250: RR 38 (WHITES RD) & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 203 1005 335 240 836 560 279 1088 941 183 622 125
v/c Ratio 0.80 0.97 0.57 0.49 0.59 0.78 0.99 0.81 1.05 0.95 0.67 0.25
Control Delay 90.3 53.0 9.3 62.9 24.2 22.6 85.4 51.3 70.6 84.8 47.6 3.6
Queue Delay 0.0 40.5 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.0 0.0 0.0
Total Delay 90.3 93.5 9.3 62.9 24.2 22.6 85.4 51.3 71.0 84.8 47.6 3.6
Queue Length 50th (m) 49.8 123.0 28.8 61.5 44.0 36.6 52.8 92.6 ~236.1 32.8 72.2 0.0
Queue Length 95th (m) m#83.9 #167.0 25.9 m79.5 87.9 m#75.1 #96.9 103.4 #228.2 #67.7 86.6 8.3
Internal Link Dist (m) 288.2 191.0 449.8 157.2
Turn Bay Length (m) 160.0 85.0 45.0 30.0 85.0 55.0 100.0 20.0
Base Capacity (vph) 273 1032 589 490 1425 719 283 1538 898 193 1069 559
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 137 0 0 0 0 0 0 1 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.74 1.12 0.57 0.49 0.59 0.78 0.99 0.71 1.05 0.95 0.58 0.22

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 187 925 308 221 769 515 257 1001 866 168 572 115
Future Volume (vph) 187 925 308 221 769 515 257 1001 866 168 572 115
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 2050 1900 2000 2050 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 5.8 7.0 7.0 4.8 7.0 7.0 0.0 7.1 5.8 0.0 7.1 7.1
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 *0.95 1.00 1.00 *1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 0.97 1.00 1.00 0.99 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1825 3730 1570 1825 3579 1587 1948 5421 1679 1949 3767 1577
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.27 1.00 1.00 0.12 1.00 1.00
Satd. Flow (perm) 1825 3730 1570 1825 3579 1587 545 5421 1679 243 3767 1577
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 203 1005 335 240 836 560 279 1088 941 183 622 125
RTOR Reduction (vph) 0 0 155 0 0 88 0 0 29 0 0 94
Lane Group Flow (vph) 203 1005 180 240 836 472 279 1088 912 183 622 31
Confl. Peds. (#/hr) 15 16 16 15 12 15 15 12
Heavy Vehicles (%) 0% 3% 1% 0% 2% 0% 1% 1% 1% 1% 2% 1%
Turn Type Prot NA Perm Prot NA Perm pm+pt NA pm+ov pm+pt NA Perm
Protected Phases 1 6 5 2 3 8 5 7 4
Permitted Phases 6 2 8 8 4 4
Actuated Green, G (s) 18.2 36.0 36.0 34.0 51.8 51.8 37.1 32.1 66.1 37.1 32.1 32.1
Effective Green, g (s) 18.2 36.0 36.0 35.0 51.8 51.8 43.1 32.1 66.1 43.1 32.1 32.1
Actuated g/C Ratio 0.14 0.28 0.28 0.27 0.40 0.40 0.33 0.25 0.51 0.33 0.25 0.25
Clearance Time (s) 5.8 7.0 7.0 5.8 7.0 7.0 3.0 7.1 5.8 3.0 7.1 7.1
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 255 1032 434 491 1426 632 267 1338 853 185 930 389
v/s Ratio Prot 0.11 c0.27 0.13 0.23 c0.06 0.20 c0.28 0.06 0.17
v/s Ratio Perm 0.11 0.30 0.28 0.26 0.27 0.02
v/c Ratio 0.80 0.97 0.42 0.49 0.59 0.75 1.04 0.81 1.07 0.99 0.67 0.08
Uniform Delay, d1 54.1 46.5 38.4 40.0 30.7 33.5 41.5 46.1 32.0 36.5 44.2 37.6
Progression Factor 1.37 0.72 0.45 1.46 0.72 0.64 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 11.9 18.5 2.1 0.5 1.1 5.0 67.3 3.9 51.0 62.4 1.8 0.1
Delay (s) 86.0 52.2 19.4 58.7 23.3 26.4 108.8 50.0 83.0 98.9 46.0 37.7
Level of Service F D B E C C F D F F D D
Approach Delay (s) 49.5 29.5 70.6 55.3
Approach LOS D C E E

Intersection Summary
HCM 2000 Control Delay 52.8 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.01
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 19.9
Intersection Capacity Utilization 105.1% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 101 1654 39 108 1304 108 169 6 127 84 13 133
Future Volume (vph) 101 1654 39 108 1304 108 169 6 127 84 13 133
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 32.0 80.0 75.0 40.0 28.0 0.0 28.0 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 0.99 0.98
Frt 0.997 0.989 0.857 0.863
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1772 3394 0 1738 3369 0 1587 1495 0 1755 1541 0
Flt Permitted 0.950 0.950 0.578 0.608
Satd. Flow (perm) 1766 3394 0 1738 3369 0 958 1495 0 1123 1541 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 3 10 138 145
Link Speed (k/h) 60 60 50 50
Link Distance (m) 215.0 277.4 84.0 121.4
Travel Time (s) 12.9 16.6 6.0 8.7
Confl. Peds. (#/hr) 11 11 8 8
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 3% 7% 17% 5% 7% 4% 15% 33% 9% 4% 0% 6%
Adj. Flow (vph) 110 1798 42 117 1417 117 184 7 138 91 14 145
Shared Lane Traffic (%)
Lane Group Flow (vph) 110 1840 0 117 1534 0 184 145 0 91 159 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 1 0 1 1 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 30.0 0.0 15.0 15.0 15.0 15.0
Trailing Detector (m) 15.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 15.0 1.8 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 1 6 5 2 8 4
Permitted Phases 8 4
Detector Phase 1 6 5 2 8 8 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 5.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 10.2 33.0 10.2 33.0 38.6 38.6 38.6 38.6
Total Split (s) 17.2 75.9 15.2 73.9 38.9 38.9 38.9 38.9
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 13.2% 58.4% 11.7% 56.8% 29.9% 29.9% 29.9% 29.9%
Maximum Green (s) 12.0 69.0 10.0 67.0 32.3 32.3 32.3 32.3
Yellow Time (s) 3.0 4.7 3.0 4.7 3.8 3.8 3.8 3.8
All-Red Time (s) 2.2 2.2 2.2 2.2 2.8 2.8 2.8 2.8
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.2 6.9 5.2 6.9 6.6 6.6 6.6 6.6
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 18.0 18.0 25.0 25.0 25.0 25.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 11.0 72.6 11.0 72.5 27.7 27.7 27.7 27.7
Actuated g/C Ratio 0.08 0.56 0.08 0.56 0.21 0.21 0.21 0.21
v/c Ratio 0.73 0.97 0.80 0.81 0.90 0.34 0.38 0.36
Control Delay 61.8 21.4 94.5 24.2 91.2 9.4 47.2 10.2
Queue Delay 0.0 1.5 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 61.8 22.9 94.5 24.2 91.2 9.4 47.2 10.2
LOS E C F C F A D B
Approach Delay 25.1 29.1 55.1 23.7
Approach LOS C C E C

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 14 (11%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 125
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.97
Intersection Signal Delay: 29.0 Intersection LOS: C
Intersection Capacity Utilization 97.0% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     254: BOYER ENTRANCE/DELTA BV & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 110 1840 117 1534 184 145 91 159
v/c Ratio 0.73 0.97 0.80 0.81 0.90 0.34 0.38 0.36
Control Delay 61.8 21.4 94.5 24.2 91.2 9.4 47.2 10.2
Queue Delay 0.0 1.5 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 61.8 22.9 94.5 24.2 91.2 9.4 47.2 10.2
Queue Length 50th (m) 29.0 ~147.0 27.4 203.0 45.2 1.4 19.7 2.8
Queue Length 95th (m) m28.2m#149.7 m#48.5 m227.5 #80.9 17.7 35.3 19.9
Internal Link Dist (m) 191.0 253.4 60.0 97.4
Turn Bay Length (m) 32.0 75.0 28.0 28.0
Base Capacity (vph) 165 1895 147 1884 238 475 279 491
Starvation Cap Reductn 0 21 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.67 0.98 0.80 0.81 0.77 0.31 0.33 0.32

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 101 1654 39 108 1304 108 169 6 127 84 13 133
Future Volume (vph) 101 1654 39 108 1304 108 169 6 127 84 13 133
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 5.2 6.9 5.2 6.9 6.6 6.6 6.6 6.6
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.99 1.00 0.86 1.00 0.86
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1772 3392 1738 3367 1575 1495 1755 1541
Flt Permitted 0.95 1.00 0.95 1.00 0.58 1.00 0.61 1.00
Satd. Flow (perm) 1772 3392 1738 3367 958 1495 1123 1541
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 110 1798 42 117 1417 117 184 7 138 91 14 145
RTOR Reduction (vph) 0 1 0 0 4 0 0 109 0 0 114 0
Lane Group Flow (vph) 110 1839 0 117 1530 0 184 36 0 91 45 0
Confl. Peds. (#/hr) 11 11 8 8
Heavy Vehicles (%) 3% 7% 17% 5% 7% 4% 15% 33% 9% 4% 0% 6%
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 1 6 5 2 8 4
Permitted Phases 8 4
Actuated Green, G (s) 11.0 72.6 11.0 72.6 27.7 27.7 27.7 27.7
Effective Green, g (s) 11.0 72.6 11.0 72.6 27.7 27.7 27.7 27.7
Actuated g/C Ratio 0.08 0.56 0.08 0.56 0.21 0.21 0.21 0.21
Clearance Time (s) 5.2 6.9 5.2 6.9 6.6 6.6 6.6 6.6
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 149 1894 147 1880 204 318 239 328
v/s Ratio Prot 0.06 c0.54 c0.07 0.45 0.02 0.03
v/s Ratio Perm c0.19 0.08
v/c Ratio 0.74 0.97 0.80 0.81 0.90 0.11 0.38 0.14
Uniform Delay, d1 58.1 27.7 58.4 23.2 49.8 41.3 43.8 41.5
Progression Factor 1.02 0.61 1.18 0.85 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.8 2.4 19.0 2.9 37.1 0.2 1.0 0.2
Delay (s) 60.8 19.4 87.7 22.7 86.9 41.4 44.8 41.7
Level of Service E B F C F D D D
Approach Delay (s) 21.8 27.3 66.8 42.8
Approach LOS C C E D

Intersection Summary
HCM 2000 Control Delay 28.7 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 18.7
Intersection Capacity Utilization 97.0% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1678 24 265 879 806 173
Future Volume (vph) 1678 24 265 879 806 173
Ideal Flow (vphpl) 2005 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 0.0 30.0 0.0 60.0
Storage Lanes 0 1 2 1
Taper Length (m) 25.0 25.0
Lane Util. Factor *1.00 0.95 1.00 0.95 0.97 1.00
Ped Bike Factor 1.00 1.00
Frt 0.998 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3784 0 1674 3349 3278 1484
Flt Permitted 0.950 0.950
Satd. Flow (perm) 3784 0 1674 3349 3278 1484
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 1 139
Link Speed (k/h) 60 60 50
Link Distance (m) 277.4 415.3 142.6
Travel Time (s) 16.6 24.9 10.3
Confl. Peds. (#/hr) 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 7% 0% 9% 9% 8% 10%
Adj. Flow (vph) 1824 26 288 955 876 188
Shared Lane Traffic (%)
Lane Group Flow (vph) 1850 0 288 955 876 188
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(m) 3.7 3.7 7.4
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.92 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 14 24 24 14
Number of Detectors 0 0 0 1 0
Detector Template 
Leading Detector (m) 0.0 0.0 0.0 15.0 0.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 1.8 1.8 1.8 15.0 1.8
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Turn Type NA Prot NA Prot Perm
Protected Phases 2 1 6 8
Permitted Phases 8
Detector Phase 2 1 6 8 8
Switch Phase
Minimum Initial (s) 20.0 4.0 20.0 8.0 8.0
Minimum Split (s) 50.0 10.0 50.0 40.0 40.0
Total Split (s) 66.0 24.0 90.0 40.0 40.0
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Lane Group EBT EBR WBL WBT NBL NBR
Total Split (%) 50.8% 18.5% 69.2% 30.8% 30.8%
Maximum Green (s) 58.9 18.0 82.9 34.0 34.0
Yellow Time (s) 4.2 4.0 4.2 4.6 4.6
All-Red Time (s) 2.9 2.0 2.9 1.4 1.4
Lost Time Adjust (s) 0.0 -3.0 0.0 -3.0 0.0
Total Lost Time (s) 7.1 3.0 7.1 3.0 6.0
Lead/Lag Lag Lead
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max None C-Max None None
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 35.0 35.0 27.0 27.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 58.9 21.0 82.9 37.0 34.0
Actuated g/C Ratio 0.45 0.16 0.64 0.28 0.26
v/c Ratio 1.08 1.07 0.45 0.94 0.38
Control Delay 57.3 124.8 12.8 63.7 14.1
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 57.3 124.8 12.8 63.7 14.1
LOS E F B E B
Approach Delay 57.3 38.7 54.9
Approach LOS E D D

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 39 (30%), Referenced to phase 2:EBT and 6:WBT, Start of Green
Natural Cycle: 150
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.08
Intersection Signal Delay: 51.1 Intersection LOS: D
Intersection Capacity Utilization 94.9% ICU Level of Service F
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     256: 401 WB RAMP & HWY 2 (KINGSTON RD)
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Lane Group EBT WBL WBT NBL NBR
Lane Group Flow (vph) 1850 288 955 876 188
v/c Ratio 1.08 1.07 0.45 0.94 0.38
Control Delay 57.3 124.8 12.8 63.7 14.1
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 57.3 124.8 12.8 63.7 14.1
Queue Length 50th (m) ~260.7 ~81.3 60.9 113.1 9.6
Queue Length 95th (m) m#278.4 #136.7 74.9 #151.5 29.8
Internal Link Dist (m) 253.4 391.3 118.6
Turn Bay Length (m) 30.0 60.0
Base Capacity (vph) 1714 270 2135 932 490
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 1.08 1.07 0.45 0.94 0.38

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1678 24 265 879 806 173
Future Volume (vph) 1678 24 265 879 806 173
Ideal Flow (vphpl) 2005 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 7.1 3.0 7.1 3.0 6.0
Lane Util. Factor *1.00 1.00 0.95 0.97 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3784 1674 3349 3278 1484
Flt Permitted 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3784 1674 3349 3278 1484
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1824 26 288 955 876 188
RTOR Reduction (vph) 1 0 0 0 0 103
Lane Group Flow (vph) 1849 0 288 955 876 85
Confl. Peds. (#/hr) 1 1
Heavy Vehicles (%) 7% 0% 9% 9% 8% 10%
Turn Type NA Prot NA Prot Perm
Protected Phases 2 1 6 8
Permitted Phases 8
Actuated Green, G (s) 58.9 18.0 82.9 34.0 34.0
Effective Green, g (s) 58.9 21.0 82.9 37.0 34.0
Actuated g/C Ratio 0.45 0.16 0.64 0.28 0.26
Clearance Time (s) 7.1 6.0 7.1 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1714 270 2135 932 388
v/s Ratio Prot c0.49 c0.17 0.29 c0.27
v/s Ratio Perm 0.06
v/c Ratio 1.08 1.07 0.45 0.94 0.22
Uniform Delay, d1 35.5 54.5 11.9 45.4 37.6
Progression Factor 0.38 1.00 1.00 1.00 1.00
Incremental Delay, d2 40.8 73.5 0.7 16.6 0.3
Delay (s) 54.4 128.0 12.6 62.0 37.9
Level of Service D F B E D
Approach Delay (s) 54.4 39.4 57.8
Approach LOS D D E

Intersection Summary
HCM 2000 Control Delay 50.8 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.03
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 13.1
Intersection Capacity Utilization 94.9% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 2 2 0 218 0 325 754 1639 0 5 665 308
Future Volume (vph) 2 2 0 218 0 325 754 1639 0 5 665 308
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 2050 2005 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 0.0 0.0 154.0 0.0 18.0 0.0 91.0 16.0
Storage Lanes 0 0 1 2 1 0 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.88 1.00 *1.00 0.95 1.00 *1.00 1.00
Ped Bike Factor 1.00 1.00 1.00 0.97
Frt 0.850 0.850
Flt Protected 0.976 0.950 0.950 0.950
Satd. Flow (prot) 0 1875 0 0 1644 2737 1875 3754 0 1825 3591 1526
Flt Permitted 0.889 0.755 0.226 0.142
Satd. Flow (perm) 0 1708 0 0 1305 2737 445 3754 0 273 3591 1484
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 353 105
Link Speed (k/h) 50 50 70 60
Link Distance (m) 143.8 302.0 224.5 306.1
Travel Time (s) 10.4 21.7 11.5 18.4
Confl. Peds. (#/hr) 1 1 3 3 3 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 0% 11% 0% 5% 5% 8% 0% 0% 7% 7%
Adj. Flow (vph) 2 2 0 237 0 353 820 1782 0 5 723 335
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 4 0 0 237 353 820 1782 0 5 723 335
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.89 0.92 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 2 1 2 1 1 1 0 1 0 0
Detector Template 
Leading Detector (m) 15.2 9.0 15.2 9.0 15.0 18.0 0.0 0.0 0.0 0.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 9.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 9.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 1.8 9.0 1.8 9.0 15.0 9.0 1.8 0.0 1.8 1.8
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 13.4 13.4
Detector 2 Size(m) 1.8 1.8
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type Perm NA Perm NA Perm pm+pt NA Perm NA Perm
Protected Phases 8 4 5 2 6
Permitted Phases 8 4 4 2 6 6
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Lane Group NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Detector Phase 8 8 4 4 4 5 2 6 6 6
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 4.0 20.0 20.0 20.0 20.0
Minimum Split (s) 35.7 35.7 35.7 35.7 35.7 10.0 34.0 34.0 34.0 34.0
Total Split (s) 36.6 36.6 36.6 36.6 36.6 55.0 93.4 38.4 38.4 38.4
Total Split (%) 28.2% 28.2% 28.2% 28.2% 28.2% 42.3% 71.8% 29.5% 29.5% 29.5%
Maximum Green (s) 29.9 29.9 29.9 29.9 29.9 51.0 86.2 31.2 31.2 31.2
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.4 4.4 4.4 4.4
All-Red Time (s) 2.7 2.7 2.7 2.7 2.7 0.0 2.8 2.8 2.8 2.8
Lost Time Adjust (s) 0.0 0.0 0.0 -3.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.7 6.7 6.7 1.0 7.2 7.2 7.2 7.2
Lead/Lag Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None C-Max C-Max C-Max C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 22.0 22.0 22.0 22.0 22.0 18.0 18.0 18.0 18.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 26.9 26.9 26.9 95.4 89.2 36.9 36.9 36.9
Actuated g/C Ratio 0.21 0.21 0.21 0.73 0.69 0.28 0.28 0.28
v/c Ratio 0.01 0.88 0.42 0.92 0.69 0.06 0.71 0.68
Control Delay 39.0 80.7 5.6 38.8 14.5 24.4 32.1 26.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 39.0 80.7 5.6 38.8 14.5 24.4 32.1 26.1
LOS D F A D B C C C
Approach Delay 39.0 35.8 22.2 30.2
Approach LOS D D C C

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 75 (58%), Referenced to phase 2:NETL and 6:SWTL, Start of Green
Natural Cycle: 110
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.92
Intersection Signal Delay: 26.1 Intersection LOS: C
Intersection Capacity Utilization 95.9% ICU Level of Service F
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     257: HWY 2 (KINGSTON RD) & RR 27 (ALTONA RD)
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Lane Group NBT SBT SBR NEL NET SWL SWT SWR
Lane Group Flow (vph) 4 237 353 820 1782 5 723 335
v/c Ratio 0.01 0.88 0.42 0.92 0.69 0.06 0.71 0.68
Control Delay 39.0 80.7 5.6 38.8 14.5 24.4 32.1 26.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 39.0 80.7 5.6 38.8 14.5 24.4 32.1 26.1
Queue Length 50th (m) 0.8 57.7 0.0 150.5 134.4 0.0 80.1 46.3
Queue Length 95th (m) 3.8 #97.4 13.0 #233.6 158.9 m1.6 m100.9 m81.8
Internal Link Dist (m) 119.8 278.0 200.5 282.1
Turn Bay Length (m) 18.0 91.0 16.0
Base Capacity (vph) 392 300 901 921 2575 77 1017 495
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.01 0.79 0.39 0.89 0.69 0.06 0.71 0.68

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 2 2 0 218 0 325 754 1639 0 5 665 308
Future Volume (vph) 2 2 0 218 0 325 754 1639 0 5 665 308
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 2050 2005 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.7 6.7 6.7 1.0 7.2 7.2 7.2 7.2
Lane Util. Factor 1.00 1.00 0.88 1.00 *1.00 1.00 *1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.98 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1874 1642 2737 1875 3754 1824 3591 1484
Flt Permitted 0.89 0.76 1.00 0.23 1.00 0.14 1.00 1.00
Satd. Flow (perm) 1708 1305 2737 447 3754 273 3591 1484
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 2 2 0 237 0 353 820 1782 0 5 723 335
RTOR Reduction (vph) 0 0 0 0 0 280 0 0 0 0 0 75
Lane Group Flow (vph) 0 4 0 0 237 73 820 1782 0 5 723 260
Confl. Peds. (#/hr) 1 1 3 3 3 3
Heavy Vehicles (%) 0% 0% 0% 11% 0% 5% 5% 8% 0% 0% 7% 7%
Turn Type Perm NA Perm NA Perm pm+pt NA Perm NA Perm
Protected Phases 8 4 5 2 6
Permitted Phases 8 4 4 2 6 6
Actuated Green, G (s) 26.9 26.9 26.9 89.2 89.2 36.9 36.9 36.9
Effective Green, g (s) 26.9 26.9 26.9 92.2 89.2 36.9 36.9 36.9
Actuated g/C Ratio 0.21 0.21 0.21 0.71 0.69 0.28 0.28 0.28
Clearance Time (s) 6.7 6.7 6.7 4.0 7.2 7.2 7.2 7.2
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 353 270 566 880 2575 77 1019 421
v/s Ratio Prot c0.37 c0.47 0.20
v/s Ratio Perm 0.00 c0.18 0.03 0.29 0.02 0.18
v/c Ratio 0.01 0.88 0.13 0.93 0.69 0.06 0.71 0.62
Uniform Delay, d1 41.0 50.0 42.0 24.8 12.2 34.0 41.7 40.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.58 0.64 0.64
Incremental Delay, d2 0.0 25.8 0.1 16.2 1.6 1.4 3.7 5.9
Delay (s) 41.0 75.8 42.1 41.1 13.7 21.1 30.5 31.8
Level of Service D E D D B C C C
Approach Delay (s) 41.0 55.6 22.4 30.9
Approach LOS D E C C

Intersection Summary
HCM 2000 Control Delay 29.1 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 14.9
Intersection Capacity Utilization 95.9% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBU WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 253 1600 0 895 287 337 207
Future Volume (vph) 253 1600 0 895 287 337 207
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 70.0 20.0 20.0 0.0 20.0
Storage Lanes 1 1 0 1 1
Taper Length (m) 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 0.95 0.95 1.00 1.00
Ped Bike Factor 1.00 0.99 0.98
Frt 0.964 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1674 3510 1883 3208 0 1722 1484
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1673 3510 1883 3208 0 1722 1452
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 38 77
Link Speed (k/h) 60 60 40
Link Distance (m) 415.3 508.9 1079.1
Travel Time (s) 24.9 30.5 97.1
Confl. Peds. (#/hr) 2 2 7
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 9% 4% 2% 10% 6% 6% 10%
Adj. Flow (vph) 275 1739 0 973 312 366 225
Shared Lane Traffic (%)
Lane Group Flow (vph) 275 1739 0 1285 0 366 225
Enter Blocked Intersection No No No No No No No
Lane Alignment Left Left R NA Left Right Left Right
Median Width(m) 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 14 24 14
Number of Detectors 1 0 1 0 1 1
Detector Template 
Leading Detector (m) 5.0 0.0 5.0 0.0 9.0 15.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 5.0 1.8 5.0 1.8 9.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA Prot NA Prot Perm
Protected Phases 5 2 1 6 4
Permitted Phases 4
Detector Phase 5 2 1 6 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 4.0 20.0 8.0 8.0
Minimum Split (s) 10.0 34.0 10.0 34.0 36.0 36.0
Total Split (s) 33.0 89.0 10.0 66.0 41.0 41.0
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Lane Group EBL EBT WBU WBT WBR SBL SBR
Total Split (%) 23.6% 63.6% 7.1% 47.1% 29.3% 29.3%
Maximum Green (s) 28.0 82.7 5.0 59.7 35.3 35.3
Yellow Time (s) 3.0 4.3 3.0 4.3 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.7 2.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 6.3 5.0 6.3 5.7 5.7
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max None None
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 19.0 19.0 23.0 23.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 25.9 95.2 64.3 32.8 32.8
Actuated g/C Ratio 0.18 0.68 0.46 0.23 0.23
v/c Ratio 0.89 0.73 0.86 0.91 0.57
Control Delay 84.8 17.0 40.9 78.7 35.9
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 84.8 17.0 40.9 78.7 35.9
LOS F B D E D
Approach Delay 26.2 40.9 62.4
Approach LOS C D E

Intersection Summary
Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 2:EBT and 6:WBT, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.91
Intersection Signal Delay: 36.6 Intersection LOS: D
Intersection Capacity Utilization 82.1% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     258: HWY 2 (KINGSTON RD) & FAIRPORT RD
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Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 275 1739 1285 366 225
v/c Ratio 0.89 0.73 0.86 0.91 0.57
Control Delay 84.8 17.0 40.9 78.7 35.9
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 84.8 17.0 40.9 78.7 35.9
Queue Length 50th (m) 73.7 158.1 171.3 96.9 35.4
Queue Length 95th (m) #117.5 185.6 #217.7 #147.0 62.1
Internal Link Dist (m) 391.3 484.9 1055.1
Turn Bay Length (m) 70.0 20.0
Base Capacity (vph) 334 2387 1493 434 423
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.82 0.73 0.86 0.84 0.53

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT WBU WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 253 1600 0 895 287 337 207
Future Volume (vph) 253 1600 0 895 287 337 207
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 5.0 6.3 6.3 5.7 5.7
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.99 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.96 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1674 3510 3206 1722 1452
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1674 3510 3206 1722 1452
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 275 1739 0 973 312 366 225
RTOR Reduction (vph) 0 0 0 21 0 0 59
Lane Group Flow (vph) 275 1739 0 1264 0 366 166
Confl. Peds. (#/hr) 2 2 7
Heavy Vehicles (%) 9% 4% 2% 10% 6% 6% 10%
Turn Type Prot NA Prot NA Prot Perm
Protected Phases 5 2 1 6 4
Permitted Phases 4
Actuated Green, G (s) 25.9 95.2 64.3 32.8 32.8
Effective Green, g (s) 25.9 95.2 64.3 32.8 32.8
Actuated g/C Ratio 0.18 0.68 0.46 0.23 0.23
Clearance Time (s) 5.0 6.3 6.3 5.7 5.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 309 2386 1472 403 340
v/s Ratio Prot c0.16 0.50 c0.39 c0.21
v/s Ratio Perm 0.11
v/c Ratio 0.89 0.73 0.86 0.91 0.49
Uniform Delay, d1 55.7 14.2 33.8 52.1 46.3
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 25.2 2.0 6.7 23.6 1.1
Delay (s) 80.9 16.2 40.5 75.8 47.5
Level of Service F B D E D
Approach Delay (s) 25.0 40.5 65.0
Approach LOS C D E

Intersection Summary
HCM 2000 Control Delay 36.2 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 17.0
Intersection Capacity Utilization 82.1% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 138 1605 69 101 916 68 51 160 193 95 107 75
Future Volume (vph) 138 1605 69 101 916 68 51 160 193 95 107 75
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 2050 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.7 3.5 3.7 3.5 3.7 3.7 3.7 3.7 3.5
Storage Length (m) 92.0 15.0 60.0 15.0 15.0 0.0 15.0 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 1.00 1.00 1.00 0.99 0.98 0.99 0.99
Frt 0.994 0.990 0.918 0.938
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1785 3473 0 1807 3447 0 1785 1733 0 1950 1787 0
Flt Permitted 0.950 0.950 0.505 0.197
Satd. Flow (perm) 1766 3473 0 1801 3447 0 943 1733 0 401 1787 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 5 8 45 26
Link Speed (k/h) 60 60 50 50
Link Distance (m) 549.2 624.6 446.5 347.3
Travel Time (s) 33.0 37.5 32.1 25.0
Confl. Peds. (#/hr) 12 10 10 12 7 17 17 7
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 2% 0% 1% 2% 3% 0% 0% 0% 1% 0% 0%
Adj. Flow (vph) 150 1745 75 110 996 74 55 174 210 103 116 82
Shared Lane Traffic (%)
Lane Group Flow (vph) 150 1820 0 110 1070 0 55 384 0 103 198 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 0.99 1.01 0.99 1.01 0.99 0.99 0.89 0.99 1.01
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 1 0 1 1 1 1
Detector Template 
Leading Detector (m) 5.0 0.0 5.0 0.0 15.0 15.0 15.0 15.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 5.0 1.8 5.0 1.8 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 1 6 5 2 8 4
Permitted Phases 8 4
Detector Phase 1 6 5 2 8 8 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 5.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 9.7 28.0 9.7 28.0 39.3 39.3 39.3 39.3
Total Split (s) 24.0 76.1 14.3 66.4 39.6 39.6 39.6 39.6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 18.5% 58.5% 11.0% 51.1% 30.5% 30.5% 30.5% 30.5%
Maximum Green (s) 19.3 70.2 9.6 60.5 33.3 33.3 33.3 33.3
Yellow Time (s) 3.0 4.2 3.0 4.2 3.3 3.3 3.3 3.3
All-Red Time (s) 1.7 1.7 1.7 1.7 3.0 3.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 -3.0 0.0
Total Lost Time (s) 4.7 5.9 4.7 5.9 6.3 6.3 3.3 6.3
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max None None None None
Walk Time (s) 12.0 12.0 19.0 19.0 19.0 19.0
Flash Dont Walk (s) 5.0 5.0 14.0 14.0 14.0 14.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 15.6 73.0 10.1 67.5 30.0 30.0 33.0 30.0
Actuated g/C Ratio 0.12 0.56 0.08 0.52 0.23 0.23 0.25 0.23
v/c Ratio 0.70 0.93 0.78 0.60 0.25 0.88 1.02 0.46
Control Delay 73.0 17.0 95.3 22.1 42.6 64.7 142.5 40.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 73.0 17.0 95.3 22.1 42.6 64.7 142.5 40.0
LOS E B F C D E F D
Approach Delay 21.3 28.9 61.9 75.1
Approach LOS C C E E

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 74 (57%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 120
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.02
Intersection Signal Delay: 32.3 Intersection LOS: C
Intersection Capacity Utilization 100.2% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     264: VALLEY FARM RD & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 150 1820 110 1070 55 384 103 198
v/c Ratio 0.70 0.93 0.78 0.60 0.25 0.88 1.02 0.46
Control Delay 73.0 17.0 95.3 22.1 42.6 64.7 142.5 40.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 73.0 17.0 95.3 22.1 42.6 64.7 142.5 40.0
Queue Length 50th (m) 34.0 233.7 24.5 101.5 11.2 82.7 25.7 36.7
Queue Length 95th (m) m32.0 m200.6 #58.9 127.8 23.1 #129.5 #61.8 59.5
Internal Link Dist (m) 525.2 600.6 422.5 323.3
Turn Bay Length (m) 92.0 60.0 15.0 15.0
Base Capacity (vph) 265 1952 141 1794 241 477 111 477
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.57 0.93 0.78 0.60 0.23 0.81 0.93 0.42

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 138 1605 69 101 916 68 51 160 193 95 107 75
Future Volume (vph) 138 1605 69 101 916 68 51 160 193 95 107 75
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 2050 1900 1900
Lane Width 3.5 3.5 3.5 3.7 3.5 3.7 3.5 3.7 3.7 3.7 3.7 3.5
Total Lost time (s) 4.7 5.9 4.7 5.9 6.3 6.3 3.3 6.3
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.98 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 0.99 1.00
Frt 1.00 0.99 1.00 0.99 1.00 0.92 1.00 0.94
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1785 3473 1807 3446 1775 1733 1934 1787
Flt Permitted 0.95 1.00 0.95 1.00 0.51 1.00 0.20 1.00
Satd. Flow (perm) 1785 3473 1807 3446 944 1733 401 1787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 150 1745 75 110 996 74 55 174 210 103 116 82
RTOR Reduction (vph) 0 2 0 0 4 0 0 35 0 0 20 0
Lane Group Flow (vph) 150 1818 0 110 1066 0 55 349 0 103 178 0
Confl. Peds. (#/hr) 12 10 10 12 7 17 17 7
Heavy Vehicles (%) 0% 2% 0% 1% 2% 3% 0% 0% 0% 1% 0% 0%
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 1 6 5 2 8 4
Permitted Phases 8 4
Actuated Green, G (s) 15.6 73.0 10.1 67.5 30.0 30.0 30.0 30.0
Effective Green, g (s) 15.6 73.0 10.1 67.5 30.0 30.0 33.0 30.0
Actuated g/C Ratio 0.12 0.56 0.08 0.52 0.23 0.23 0.25 0.23
Clearance Time (s) 4.7 5.9 4.7 5.9 6.3 6.3 6.3 6.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 214 1950 140 1789 217 399 101 412
v/s Ratio Prot c0.08 c0.52 0.06 0.31 0.20 0.10
v/s Ratio Perm 0.06 c0.26
v/c Ratio 0.70 0.93 0.79 0.60 0.25 0.88 1.02 0.43
Uniform Delay, d1 55.0 26.2 58.9 21.8 40.9 48.2 48.5 42.7
Progression Factor 1.31 0.55 1.10 0.90 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.0 1.1 22.2 1.3 0.6 18.8 95.0 0.7
Delay (s) 72.8 15.6 86.7 20.8 41.5 67.0 143.5 43.4
Level of Service E B F C D E F D
Approach Delay (s) 19.9 27.0 63.8 77.7
Approach LOS B C E E

Intersection Summary
HCM 2000 Control Delay 31.5 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.97
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 16.9
Intersection Capacity Utilization 100.2% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 70 1739 17 166 923 47 77 17 150 35 16 27
Future Volume (vph) 70 1739 17 166 923 47 77 17 150 35 16 27
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 50.0 10.0 45.0 0.0 30.0 0.0 15.0 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 1.00 1.00 0.99 0.99 1.00 0.98
Frt 0.999 0.993 0.865 0.905
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1789 3574 0 1825 3511 0 1825 1637 0 1825 1658 0
Flt Permitted 0.950 0.950 0.727 0.325
Satd. Flow (perm) 1785 3574 0 1823 3511 0 1378 1637 0 622 1658 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 1 5 163 29
Link Speed (k/h) 60 60 40 40
Link Distance (m) 309.8 709.3 138.9 195.0
Travel Time (s) 18.6 42.6 12.5 17.6
Confl. Peds. (#/hr) 3 6 6 3 12 4 4 12
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 2% 2% 0% 0% 3% 5% 0% 0% 0% 0% 0% 5%
Adj. Flow (vph) 76 1890 18 180 1003 51 84 18 163 38 17 29
Shared Lane Traffic (%)
Lane Group Flow (vph) 76 1908 0 180 1054 0 84 181 0 38 46 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 1 0 1 1 1 1
Detector Template 
Leading Detector (m) 5.0 0.0 5.0 0.0 15.0 15.0 15.0 15.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 5.0 1.8 5.0 1.8 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 1 6 5 2 8 4
Permitted Phases 8 4
Detector Phase 1 6 5 2 8 8 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 5.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 10.2 29.0 10.2 29.0 44.4 44.4 44.4 44.4
Total Split (s) 17.0 68.6 17.0 68.6 44.4 44.4 44.4 44.4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 13.1% 52.8% 13.1% 52.8% 34.2% 34.2% 34.2% 34.2%
Maximum Green (s) 12.0 62.2 12.0 62.2 38.0 38.0 38.0 38.0
Yellow Time (s) 3.0 4.2 3.0 4.2 3.7 3.7 3.7 3.7
All-Red Time (s) 2.0 2.2 2.0 2.2 2.7 2.7 2.7 2.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 6.4 5.0 6.4 6.4 6.4 6.4 6.4
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max None None None None
Walk Time (s) 5.0 5.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 16.0 16.0 26.0 26.0 26.0 26.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 10.8 76.7 22.1 90.3 13.4 13.4 13.4 13.4
Actuated g/C Ratio 0.08 0.59 0.17 0.69 0.10 0.10 0.10 0.10
v/c Ratio 0.51 0.90 0.58 0.43 0.59 0.57 0.59 0.23
Control Delay 68.7 13.4 72.4 4.8 71.7 17.8 89.9 28.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 68.7 13.4 72.4 4.8 71.7 17.8 89.9 28.2
LOS E B E A E B F C
Approach Delay 15.5 14.7 34.9 56.1
Approach LOS B B C E

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 51 (39%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 145
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.90
Intersection Signal Delay: 17.6 Intersection LOS: B
Intersection Capacity Utilization 98.2% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     265: WALNUT LANE & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 76 1908 180 1054 84 181 38 46
v/c Ratio 0.51 0.90 0.58 0.43 0.59 0.57 0.59 0.23
Control Delay 68.7 13.4 72.4 4.8 71.7 17.8 89.9 28.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 68.7 13.4 72.4 4.8 71.7 17.8 89.9 28.2
Queue Length 50th (m) 20.6 34.6 44.0 12.3 20.9 4.3 9.5 4.0
Queue Length 95th (m) m23.8 #305.4 m48.6 m91.6 36.4 25.0 20.9 15.2
Internal Link Dist (m) 285.8 685.3 114.9 171.0
Turn Bay Length (m) 50.0 45.0 30.0 15.0
Base Capacity (vph) 175 2109 309 2440 402 593 181 505
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.43 0.90 0.58 0.43 0.21 0.31 0.21 0.09

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 70 1739 17 166 923 47 77 17 150 35 16 27
Future Volume (vph) 70 1739 17 166 923 47 77 17 150 35 16 27
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 5.0 6.4 5.0 6.4 6.4 6.4 6.4 6.4
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.99 1.00 0.86 1.00 0.91
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1789 3573 1825 3510 1801 1637 1819 1659
Flt Permitted 0.95 1.00 0.95 1.00 0.73 1.00 0.32 1.00
Satd. Flow (perm) 1789 3573 1825 3510 1378 1637 622 1659
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 76 1890 18 180 1003 51 84 18 163 38 17 29
RTOR Reduction (vph) 0 0 0 0 2 0 0 146 0 0 26 0
Lane Group Flow (vph) 76 1908 0 180 1052 0 84 35 0 38 20 0
Confl. Peds. (#/hr) 3 6 6 3 12 4 4 12
Heavy Vehicles (%) 2% 2% 0% 0% 3% 5% 0% 0% 0% 0% 0% 5%
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 1 6 5 2 8 4
Permitted Phases 8 4
Actuated Green, G (s) 9.5 76.7 22.1 89.3 13.4 13.4 13.4 13.4
Effective Green, g (s) 9.5 76.7 22.1 89.3 13.4 13.4 13.4 13.4
Actuated g/C Ratio 0.07 0.59 0.17 0.69 0.10 0.10 0.10 0.10
Clearance Time (s) 5.0 6.4 5.0 6.4 6.4 6.4 6.4 6.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 130 2108 310 2411 142 168 64 171
v/s Ratio Prot 0.04 c0.53 c0.10 0.30 0.02 0.01
v/s Ratio Perm 0.06 c0.06
v/c Ratio 0.58 0.90 0.58 0.44 0.59 0.21 0.59 0.12
Uniform Delay, d1 58.3 23.4 49.7 9.1 55.7 53.4 55.7 52.9
Progression Factor 1.11 0.34 1.34 0.44 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.3 3.7 1.8 0.4 6.5 0.6 13.9 0.3
Delay (s) 68.1 11.7 68.4 4.4 62.1 54.0 69.6 53.2
Level of Service E B E A E D E D
Approach Delay (s) 13.9 13.7 56.6 60.6
Approach LOS B B E E

Intersection Summary
HCM 2000 Control Delay 18.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 17.8
Intersection Capacity Utilization 98.2% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 221 1444 6 3 830 92 4 5 6 31 2 80
Future Volume (vph) 221 1444 6 3 830 92 4 5 6 31 2 80
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 65.0 25.0 65.0 25.0 18.0 0.0 24.0 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 0.99 1.00
Frt 0.999 0.985 0.912 0.853
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1825 3575 0 1825 3518 0 1825 1738 0 1825 1639 0
Flt Permitted 0.950 0.950 0.699 0.750
Satd. Flow (perm) 1816 3575 0 1825 3518 0 1343 1738 0 1439 1639 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 1 11 7 87
Link Speed (k/h) 60 60 40 40
Link Distance (m) 605.7 619.8 147.1 668.8
Travel Time (s) 36.3 37.2 13.2 60.2
Confl. Peds. (#/hr) 5 5 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 2% 0% 0% 2% 0% 0% 0% 0% 0% 0% 0%
Adj. Flow (vph) 240 1570 7 3 902 100 4 5 7 34 2 87
Shared Lane Traffic (%)
Lane Group Flow (vph) 240 1577 0 3 1002 0 4 12 0 34 89 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 1 0 1 1 1 1
Detector Template 
Leading Detector (m) 5.0 0.0 5.0 0.0 9.0 15.0 9.0 15.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 5.0 1.5 5.0 1.8 9.0 15.0 9.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 1 6 5 2 8 4
Permitted Phases 8 4
Detector Phase 1 6 5 2 8 8 4 4
Switch Phase
Minimum Initial (s) 4.0 20.0 4.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 10.0 28.0 10.0 28.0 34.6 34.6 34.6 34.6
Total Split (s) 35.0 85.0 10.0 60.0 35.0 35.0 35.0 35.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 26.9% 65.4% 7.7% 46.2% 26.9% 26.9% 26.9% 26.9%
Maximum Green (s) 29.0 78.4 4.0 53.4 28.4 28.4 28.4 28.4
Yellow Time (s) 4.0 4.3 4.0 4.3 3.5 3.5 3.5 3.5
All-Red Time (s) 2.0 2.3 2.0 2.3 3.1 3.1 3.1 3.1
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.6 6.0 6.6 6.6 6.6 6.6 6.6
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 10.0 10.0 21.0 21.0 21.0 21.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 22.2 105.0 5.8 79.3 9.3 9.3 9.3 9.3
Actuated g/C Ratio 0.17 0.81 0.04 0.61 0.07 0.07 0.07 0.07
v/c Ratio 0.77 0.55 0.04 0.47 0.04 0.09 0.33 0.45
Control Delay 70.2 1.4 55.3 19.8 56.0 38.7 65.8 19.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 70.2 1.4 55.3 19.8 56.0 38.7 65.8 19.4
LOS E A E B E D E B
Approach Delay 10.5 19.9 43.0 32.2
Approach LOS B B D C

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 128 (98%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.77
Intersection Signal Delay: 14.8 Intersection LOS: B
Intersection Capacity Utilization 67.8% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     276: ROSEBANK RD & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 240 1577 3 1002 4 12 34 89
v/c Ratio 0.77 0.55 0.04 0.47 0.04 0.09 0.33 0.45
Control Delay 70.2 1.4 55.3 19.8 56.0 38.7 65.8 19.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 70.2 1.4 55.3 19.8 56.0 38.7 65.8 19.4
Queue Length 50th (m) 54.0 2.4 0.7 59.9 1.0 1.2 8.5 0.5
Queue Length 95th (m) m50.9 m23.0 m1.5 112.2 4.6 7.5 19.0 16.5
Internal Link Dist (m) 581.7 595.8 123.1 644.8
Turn Bay Length (m) 65.0 65.0 18.0 24.0
Base Capacity (vph) 408 2888 82 2150 293 385 314 426
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.59 0.55 0.04 0.47 0.01 0.03 0.11 0.21

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 221 1444 6 3 830 92 4 5 6 31 2 80
Future Volume (vph) 221 1444 6 3 830 92 4 5 6 31 2 80
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.0 6.6 6.0 6.6 6.6 6.6 6.6 6.6
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.99 1.00 0.91 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1825 3576 1825 3518 1825 1739 1823 1639
Flt Permitted 0.95 1.00 0.95 1.00 0.70 1.00 0.75 1.00
Satd. Flow (perm) 1825 3576 1825 3518 1343 1739 1438 1639
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 240 1570 7 3 902 100 4 5 7 34 2 87
RTOR Reduction (vph) 0 0 0 0 4 0 0 6 0 0 81 0
Lane Group Flow (vph) 240 1577 0 3 998 0 4 6 0 34 8 0
Confl. Peds. (#/hr) 5 5 1 1
Heavy Vehicles (%) 0% 2% 0% 0% 2% 0% 0% 0% 0% 0% 0% 0%
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 1 6 5 2 8 4
Permitted Phases 8 4
Actuated Green, G (s) 22.2 100.2 1.3 79.3 9.3 9.3 9.3 9.3
Effective Green, g (s) 22.2 100.2 1.3 79.3 9.3 9.3 9.3 9.3
Actuated g/C Ratio 0.17 0.77 0.01 0.61 0.07 0.07 0.07 0.07
Clearance Time (s) 6.0 6.6 6.0 6.6 6.6 6.6 6.6 6.6
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 311 2756 18 2145 96 124 102 117
v/s Ratio Prot c0.13 c0.44 0.00 0.28 0.00 0.01
v/s Ratio Perm 0.00 c0.02
v/c Ratio 0.77 0.57 0.17 0.47 0.04 0.04 0.33 0.07
Uniform Delay, d1 51.5 6.1 63.8 13.8 56.2 56.2 57.4 56.3
Progression Factor 1.21 0.20 0.92 1.31 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.8 0.4 3.7 0.6 0.2 0.1 1.9 0.3
Delay (s) 68.3 1.6 62.5 18.6 56.4 56.4 59.3 56.6
Level of Service E A E B E E E E
Approach Delay (s) 10.4 18.8 56.4 57.3
Approach LOS B B E E

Intersection Summary
HCM 2000 Control Delay 15.5 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 19.2
Intersection Capacity Utilization 67.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 123 1190 32 129 848 133 21 12 104 225 5 81
Future Volume (vph) 123 1190 32 129 848 133 21 12 104 225 5 81
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 2000 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 65.0 25.0 47.0 0.0 20.0 0.0 15.0 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 1.00 0.99 0.99 0.99 0.98 1.00 0.98
Frt 0.996 0.980 0.865 0.858
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1825 3558 0 1755 3461 0 1573 1594 0 1902 1614 0
Flt Permitted 0.950 0.950 0.697 0.653
Satd. Flow (perm) 1810 3558 0 1735 3461 0 1144 1594 0 1302 1614 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 3 18 113 88
Link Speed (k/h) 60 60 40 40
Link Distance (m) 619.8 312.2 97.1 82.7
Travel Time (s) 37.2 18.7 8.7 7.4
Confl. Peds. (#/hr) 11 22 22 11 8 4 4 8
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 2% 0% 4% 3% 0% 16% 0% 3% 1% 0% 0%
Adj. Flow (vph) 134 1293 35 140 922 145 23 13 113 245 5 88
Shared Lane Traffic (%)
Lane Group Flow (vph) 134 1328 0 140 1067 0 23 126 0 245 93 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.92 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 1 0 1 1 1 1
Detector Template 
Leading Detector (m) 5.0 0.0 5.0 0.0 9.0 15.0 9.0 15.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 5.0 5.0 5.0 1.8 9.0 15.0 9.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 1 6 5 2 8 4
Permitted Phases 8 4
Detector Phase 1 6 5 2 8 8 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 5.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 10.1 28.0 10.1 28.0 38.0 38.0 38.0 38.0
Total Split (s) 23.0 66.0 22.0 65.0 42.0 42.0 42.0 42.0



Lanes, Volumes, Timings PM Peak Hour
277: STEEPLE HILL & HWY 2 (KINGSTON RD) Pickering Ajax - 2041 Future BRT PM

Synchro 11 05-10-2021
IBI Group Page 62

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 17.7% 50.8% 16.9% 50.0% 32.3% 32.3% 32.3% 32.3%
Maximum Green (s) 17.9 59.7 16.9 58.7 35.3 35.3 35.3 35.3
Yellow Time (s) 3.0 4.2 3.0 4.2 3.3 3.3 3.3 3.3
All-Red Time (s) 2.1 2.1 2.1 2.1 3.4 3.4 3.4 3.4
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.1 6.3 5.1 6.3 6.7 6.7 6.7 6.7
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 13.0 13.0 24.0 24.0 24.0 24.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 14.3 68.9 14.7 69.3 28.3 28.3 28.3 28.3
Actuated g/C Ratio 0.11 0.53 0.11 0.53 0.22 0.22 0.22 0.22
v/c Ratio 0.67 0.70 0.71 0.58 0.09 0.29 0.87 0.22
Control Delay 91.3 9.5 62.8 28.4 38.5 10.3 76.4 9.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 91.3 9.5 62.8 28.4 38.5 10.3 76.4 9.6
LOS F A E C D B E A
Approach Delay 17.0 32.4 14.6 58.0
Approach LOS B C B E

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 128 (98%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.87
Intersection Signal Delay: 27.2 Intersection LOS: C
Intersection Capacity Utilization 76.4% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     277: STEEPLE HILL & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 134 1328 140 1067 23 126 245 93
v/c Ratio 0.67 0.70 0.71 0.58 0.09 0.29 0.87 0.22
Control Delay 91.3 9.5 62.8 28.4 38.5 10.3 76.4 9.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 91.3 9.5 62.8 28.4 38.5 10.3 76.4 9.6
Queue Length 50th (m) 36.4 56.2 36.2 87.2 4.7 2.6 60.4 1.0
Queue Length 95th (m) 57.9 50.1 m53.4 m122.1 11.7 17.5 86.9 13.7
Internal Link Dist (m) 595.8 288.2 73.1 58.7
Turn Bay Length (m) 65.0 47.0 20.0 15.0
Base Capacity (vph) 251 1887 231 1852 310 515 353 502
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.53 0.70 0.61 0.58 0.07 0.24 0.69 0.19

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 123 1190 32 129 848 133 21 12 104 225 5 81
Future Volume (vph) 123 1190 32 129 848 133 21 12 104 225 5 81
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 2000 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 5.1 6.3 5.1 6.3 6.7 6.7 6.7 6.7
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 0.98 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.98 1.00 0.87 1.00 0.86
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1825 3558 1755 3459 1559 1595 1894 1614
Flt Permitted 0.95 1.00 0.95 1.00 0.70 1.00 0.65 1.00
Satd. Flow (perm) 1825 3558 1755 3459 1144 1595 1303 1614
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 134 1293 35 140 922 145 23 13 113 245 5 88
RTOR Reduction (vph) 0 1 0 0 8 0 0 88 0 0 69 0
Lane Group Flow (vph) 134 1327 0 140 1059 0 23 38 0 245 24 0
Confl. Peds. (#/hr) 11 22 22 11 8 4 4 8
Heavy Vehicles (%) 0% 2% 0% 4% 3% 0% 16% 0% 3% 1% 0% 0%
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 1 6 5 2 8 4
Permitted Phases 8 4
Actuated Green, G (s) 14.3 68.9 14.7 69.3 28.3 28.3 28.3 28.3
Effective Green, g (s) 14.3 68.9 14.7 69.3 28.3 28.3 28.3 28.3
Actuated g/C Ratio 0.11 0.53 0.11 0.53 0.22 0.22 0.22 0.22
Clearance Time (s) 5.1 6.3 5.1 6.3 6.7 6.7 6.7 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 200 1885 198 1843 249 347 283 351
v/s Ratio Prot 0.07 c0.37 c0.08 0.31 0.02 0.01
v/s Ratio Perm 0.02 c0.19
v/c Ratio 0.67 0.70 0.71 0.57 0.09 0.11 0.87 0.07
Uniform Delay, d1 55.6 22.9 55.6 20.4 40.6 40.7 49.0 40.4
Progression Factor 1.40 0.31 0.86 1.25 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.3 1.9 8.5 1.0 0.2 0.1 23.0 0.1
Delay (s) 85.2 8.9 56.5 26.5 40.8 40.9 72.1 40.5
Level of Service F A E C D D E D
Approach Delay (s) 15.9 30.0 40.9 63.4
Approach LOS B C D E

Intersection Summary
HCM 2000 Control Delay 27.6 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 18.1
Intersection Capacity Utilization 76.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings PM Peak Hour
607: BAINBRIDGE DR & HWY 2 (KINGSTON RD) Pickering Ajax - 2041 Future BRT PM

Synchro 11 05-10-2021
IBI Group Page 65

Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Traffic Volume (vph) 24 1413 58 84 991 6 18 2 36 147 2 86
Future Volume (vph) 24 1413 58 84 991 6 18 2 36 147 2 86
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.7 3.7 3.7 3.7 3.5 3.5 3.5 3.5 3.7 3.5 3.7
Storage Length (m) 35.0 12.0 30.0 12.0 0.0 0.0 15.0 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 0.99 0.98
Frt 0.994 0.999 0.857 0.853
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1785 3578 0 1825 3575 0 1785 1610 0 1755 1549 0
Flt Permitted 0.950 0.950 0.695 0.730
Satd. Flow (perm) 1785 3578 0 1816 3575 0 1306 1610 0 1338 1549 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 4 1 39 93
Link Speed (k/h) 60 60 40 40
Link Distance (m) 371.9 467.6 180.1 268.4
Travel Time (s) 22.3 28.1 16.2 24.2
Confl. Peds. (#/hr) 12 12 8 12
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 1% 5% 0% 2% 0% 0% 0% 0% 4% 0% 1%
Adj. Flow (vph) 26 1536 63 91 1077 7 20 2 39 160 2 93
Shared Lane Traffic (%)
Lane Group Flow (vph) 26 1599 0 91 1084 0 20 41 0 160 95 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 0.99 0.99 0.99 0.99 1.01 1.01 1.01 1.01 0.99 1.01 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 1 0 1 2 1 2
Detector Template Left Left Thru Thru
Leading Detector (m) 5.0 0.0 5.0 0.0 5.0 15.0 9.0 15.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 5.0 1.8 5.0 1.8 5.0 15.0 9.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 9.4 9.4
Detector 2 Size(m) 0.6 0.6
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 1 6 5 2 4 8
Permitted Phases 4 8
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Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Detector Phase 1 6 5 2 4 4 8 8
Switch Phase
Minimum Initial (s) 1.0 20.0 1.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 7.0 29.0 7.0 29.0 44.0 44.0 44.0 44.0
Total Split (s) 12.0 71.0 15.0 74.0 44.0 44.0 44.0 44.0
Total Split (%) 9.2% 54.6% 11.5% 56.9% 33.8% 33.8% 33.8% 33.8%
Maximum Green (s) 6.0 64.7 9.0 67.7 37.0 37.0 37.0 37.0
Yellow Time (s) 4.0 4.2 4.0 4.2 3.3 3.3 3.3 3.3
All-Red Time (s) 2.0 2.1 2.0 2.1 3.7 3.7 3.7 3.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.3 6.0 6.3 7.0 7.0 7.0 7.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max None None None None
Walk Time (s) 13.0 13.0 21.0 21.0 21.0 21.0
Flash Dont Walk (s) 5.0 5.0 16.0 16.0 16.0 16.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 7.4 77.6 12.2 87.1 20.9 20.9 20.9 20.9
Actuated g/C Ratio 0.06 0.60 0.09 0.67 0.16 0.16 0.16 0.16
v/c Ratio 0.26 0.75 0.54 0.45 0.10 0.14 0.74 0.29
Control Delay 55.8 18.9 89.5 6.2 44.2 14.4 71.6 11.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 55.8 18.9 89.5 6.2 44.2 14.4 71.6 11.0
LOS E B F A D B E B
Approach Delay 19.5 12.6 24.2 49.0
Approach LOS B B C D

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 105 (81%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 110
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.75
Intersection Signal Delay: 19.4 Intersection LOS: B
Intersection Capacity Utilization 81.8% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     607: BAINBRIDGE DR & HWY 2 (KINGSTON RD)



Queues PM Peak Hour
607: BAINBRIDGE DR & HWY 2 (KINGSTON RD) Pickering Ajax - 2041 Future BRT PM

Synchro 11 05-10-2021
IBI Group Page 67

Lane Group EBL EBT WBL WBT SEL SET NWL NWT
Lane Group Flow (vph) 26 1599 91 1084 20 41 160 95
v/c Ratio 0.26 0.75 0.54 0.45 0.10 0.14 0.74 0.29
Control Delay 55.8 18.9 89.5 6.2 44.2 14.4 71.6 11.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 55.8 18.9 89.5 6.2 44.2 14.4 71.6 11.0
Queue Length 50th (m) 6.6 114.9 24.8 22.5 4.4 0.4 39.6 0.4
Queue Length 95th (m) m6.6 m126.2 m42.4 m24.6 11.1 9.7 59.2 14.2
Internal Link Dist (m) 347.9 443.6 156.1 244.4
Turn Bay Length (m) 35.0 30.0 15.0
Base Capacity (vph) 103 2137 174 2396 371 486 380 507
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.25 0.75 0.52 0.45 0.05 0.08 0.42 0.19

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Traffic Volume (vph) 24 1413 58 84 991 6 18 2 36 147 2 86
Future Volume (vph) 24 1413 58 84 991 6 18 2 36 147 2 86
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.7 3.7 3.7 3.7 3.5 3.5 3.5 3.5 3.7 3.5 3.7
Total Lost time (s) 6.0 6.3 6.0 6.3 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00
Frt 1.00 0.99 1.00 1.00 1.00 0.86 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1785 3578 1825 3576 1785 1611 1741 1550
Flt Permitted 0.95 1.00 0.95 1.00 0.70 1.00 0.73 1.00
Satd. Flow (perm) 1785 3578 1825 3576 1307 1611 1338 1550
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 26 1536 63 91 1077 7 20 2 39 160 2 93
RTOR Reduction (vph) 0 2 0 0 0 0 0 33 0 0 78 0
Lane Group Flow (vph) 26 1597 0 91 1084 0 20 8 0 160 17 0
Confl. Peds. (#/hr) 12 12 8 12
Heavy Vehicles (%) 0% 1% 5% 0% 2% 0% 0% 0% 0% 4% 0% 1%
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 1 6 5 2 4 8
Permitted Phases 4 8
Actuated Green, G (s) 5.1 77.6 12.2 84.7 20.9 20.9 20.9 20.9
Effective Green, g (s) 5.1 77.6 12.2 84.7 20.9 20.9 20.9 20.9
Actuated g/C Ratio 0.04 0.60 0.09 0.65 0.16 0.16 0.16 0.16
Clearance Time (s) 6.0 6.3 6.0 6.3 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 70 2135 171 2329 210 258 215 249
v/s Ratio Prot 0.01 c0.45 c0.05 c0.30 0.01 0.01
v/s Ratio Perm 0.02 c0.12
v/c Ratio 0.37 0.75 0.53 0.47 0.10 0.03 0.74 0.07
Uniform Delay, d1 60.9 19.1 56.2 11.3 46.5 46.0 52.0 46.3
Progression Factor 0.93 0.86 1.43 0.46 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.8 0.6 2.8 0.6 0.2 0.1 13.0 0.1
Delay (s) 57.7 17.1 83.1 5.8 46.7 46.1 65.0 46.4
Level of Service E B F A D D E D
Approach Delay (s) 17.7 11.8 46.3 58.1
Approach LOS B B D E

Intersection Summary
HCM 2000 Control Delay 19.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 19.3
Intersection Capacity Utilization 81.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings PM Peak Hour
3: Galea Dr & HWY 2 (KINGSTON RD) Pickering Ajax - 2041 Future BRT PM

Synchro 11 05-10-2021
IBI Group Page 1

Lane Group EBU EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 9 1962 8 19 773 19 8
Future Volume (vph) 9 1962 8 19 773 19 8
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 20.0 0.0 40.0 0.0 0.0
Storage Lanes 1 0 1 1 1
Taper Length (m) 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 0.95 1.00 0.95 1.00 1.00
Frt 0.999 0.850
Flt Protected 0.950 0.950 0.950
Satd. Flow (prot) 1750 3680 0 1750 3500 1750 1566
Flt Permitted 0.950 0.950 0.950
Satd. Flow (perm) 1750 3680 0 1750 3500 1750 1566
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 1 9
Link Speed (k/h) 48 48 48
Link Distance (m) 428.3 661.2 196.1
Travel Time (s) 32.1 49.6 14.7
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 10 2133 9 21 840 21 9
Shared Lane Traffic (%)
Lane Group Flow (vph) 10 2142 0 21 840 21 9
Enter Blocked Intersection No No No No No No No
Lane Alignment R NA Left Right Left Left Left Right
Median Width(m) 3.7 3.7 3.5
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 97 97 97 97 97
Number of Detectors 1 0 1 0 1 1
Detector Template Left Thru Left Thru Left Right
Leading Detector (m) 5.0 0.0 5.0 0.0 2.0 2.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 5.0 0.6 5.0 0.6 2.0 2.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA Prot NA Prot Perm
Protected Phases 7 4 3 8 2
Permitted Phases 2
Detector Phase 7 4 3 8 2 2
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 10.0 44.0 10.0 44.0 44.0 44.0
Total Split (s) 10.0 76.0 10.0 76.0 44.0 44.0
Total Split (%) 7.7% 58.5% 7.7% 58.5% 33.8% 33.8%
Maximum Green (s) 4.0 70.0 4.0 70.0 38.0 38.0
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0
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Lane Group EBU EBT EBR WBL WBT NBL NBR
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max Max Max
Walk Time (s) 11.0 11.0 11.0 11.0
Flash Dont Walk (s) 10.0 10.0 27.0 27.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 4.0 74.0 4.0 78.0 38.0 38.0
Actuated g/C Ratio 0.03 0.57 0.03 0.60 0.29 0.29
v/c Ratio 0.19 1.02 0.40 0.40 0.04 0.02
Control Delay 89.1 36.0 105.4 5.0 33.4 16.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 89.1 36.0 105.4 5.0 33.4 16.5
LOS F D F A C B
Approach Delay 36.3 7.4 28.3
Approach LOS D A C

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 18 (14%), Referenced to phase 4:EBT and 8:WBT, Start of Green
Natural Cycle: 140
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.02
Intersection Signal Delay: 28.0 Intersection LOS: C
Intersection Capacity Utilization 67.8% ICU Level of Service C
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     3: Galea Dr & HWY 2 (KINGSTON RD)
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Lane Group EBU EBT WBL WBT NBL NBR
Lane Group Flow (vph) 10 2142 21 840 21 9
v/c Ratio 0.19 1.02 0.40 0.40 0.04 0.02
Control Delay 89.1 36.0 105.4 5.0 33.4 16.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 89.1 36.0 105.4 5.0 33.4 16.5
Queue Length 50th (m) 2.6 ~301.7 5.7 15.9 3.9 0.0
Queue Length 95th (m) m3.5 #340.5 #15.0 23.6 10.3 4.2
Internal Link Dist (m) 404.3 637.2 172.1
Turn Bay Length (m) 20.0 40.0
Base Capacity (vph) 53 2095 53 2099 511 464
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.19 1.02 0.40 0.40 0.04 0.02

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBU EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 9 1962 8 19 773 19 8
Future Volume (vph) 9 1962 8 19 773 19 8
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 *1.00 1.00 0.95 1.00 1.00
Frt 1.00 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1750 3682 1750 3500 1750 1566
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1750 3682 1750 3500 1750 1566
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 10 2133 9 21 840 21 9
RTOR Reduction (vph) 0 0 0 0 0 0 6
Lane Group Flow (vph) 10 2142 0 21 840 21 3
Turn Type Prot NA Prot NA Prot Perm
Protected Phases 7 4 3 8 2
Permitted Phases 2
Actuated Green, G (s) 0.8 71.6 2.4 73.2 38.0 38.0
Effective Green, g (s) 0.8 71.6 2.4 73.2 38.0 38.0
Actuated g/C Ratio 0.01 0.55 0.02 0.56 0.29 0.29
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 10 2027 32 1970 511 457
v/s Ratio Prot 0.01 c0.58 c0.01 0.24 c0.01
v/s Ratio Perm 0.00
v/c Ratio 1.00 1.06 0.66 0.43 0.04 0.01
Uniform Delay, d1 64.6 29.2 63.4 16.3 32.9 32.6
Progression Factor 1.36 0.39 1.37 0.31 1.00 1.00
Incremental Delay, d2 228.5 33.5 38.4 0.7 0.2 0.0
Delay (s) 316.3 45.0 125.0 5.7 33.1 32.6
Level of Service F D F A C C
Approach Delay (s) 46.3 8.6 33.0
Approach LOS D A C

Intersection Summary
HCM 2000 Control Delay 35.5 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 67.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 372 1383 146 257 647 89 58 589 419 107 551 135
Future Volume (vph) 372 1383 146 257 647 89 58 589 419 107 551 135
Ideal Flow (vphpl) 2050 2005 1900 2050 1900 1900 2050 2005 1900 1900 1900 1900
Storage Length (m) 105.0 55.0 160.0 40.0 107.0 32.0 115.0 103.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 *1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1926 3926 1566 1888 3684 1581 1888 1944 1581 1733 1756 1581
Flt Permitted 0.950 0.950 0.193 0.094
Satd. Flow (perm) 1926 3926 1566 1888 3684 1581 384 1944 1560 171 1756 1581
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 107 149 147 147
Link Speed (k/h) 70 70 60 80
Link Distance (m) 682.5 280.7 2024.7 2017.9
Travel Time (s) 35.1 14.4 121.5 90.8
Confl. Peds. (#/hr) 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 1% 2% 2% 2% 1% 2% 2% 1% 3% 7% 1%
Adj. Flow (vph) 404 1503 159 279 703 97 63 640 455 116 599 147
Shared Lane Traffic (%)
Lane Group Flow (vph) 404 1503 159 279 703 97 63 640 455 116 599 147
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.92 0.95 1.01 0.92 1.01 1.01 0.92 0.95 1.01 1.01 1.01 1.01
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 1 0 0 1 1 0 1 1 0
Detector Template Left Left Right Right Right
Leading Detector (m) 5.0 0.0 0.0 5.0 0.0 0.0 5.0 14.0 0.0 5.0 14.0 0.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 15.0 0.0 0.0 15.0 0.0 0.0 15.0 0.0 0.0 15.0
Detector 1 Size(m) 5.0 15.0 9.0 5.0 15.0 9.0 5.0 14.0 9.0 5.0 14.0 9.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA Perm Prot NA Perm Perm NA Perm pm+pt NA Perm
Protected Phases 1 6 5 2 8 7 4
Permitted Phases 6 2 8 8 4 4
Detector Phase 1 6 6 5 2 2 8 8 8 7 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 5.0 20.0 20.0 12.0 12.0 12.0 5.0 12.0 12.0
Minimum Split (s) 9.9 29.0 29.0 9.9 29.0 29.0 37.9 37.9 37.9 9.0 37.9 37.9
Total Split (s) 34.6 53.4 53.4 20.2 39.0 39.0 47.4 47.4 47.4 9.0 56.4 56.4
Total Split (%) 26.6% 41.1% 41.1% 15.5% 30.0% 30.0% 36.5% 36.5% 36.5% 6.9% 43.4% 43.4%
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 29.7 46.6 46.6 15.3 32.2 32.2 39.5 39.5 39.5 6.0 48.5 48.5
Yellow Time (s) 3.0 4.9 4.9 3.0 4.9 4.9 6.0 6.0 6.0 3.0 6.0 6.0
All-Red Time (s) 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 0.0 1.9 1.9
Lost Time Adjust (s) -3.0 0.0 0.0 -3.0 0.0 0.0 -3.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 1.9 6.8 6.8 1.9 6.8 6.8 4.9 7.9 7.9 3.0 7.9 7.9
Lead/Lag Lead Lag Lag Lead Lag Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max None C-Max C-Max None None None None None None
Walk Time (s) 14.0 14.0 14.0 14.0 18.0 18.0 18.0 18.0 18.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 12.0 12.0 12.0 12.0 12.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 31.5 46.6 46.6 18.3 33.4 33.4 42.5 39.5 39.5 53.4 48.5 48.5
Actuated g/C Ratio 0.24 0.36 0.36 0.14 0.26 0.26 0.33 0.30 0.30 0.41 0.37 0.37
v/c Ratio 0.87 1.07 0.25 1.05 0.74 0.19 0.50 1.08 0.79 0.82 0.91 0.22
Control Delay 59.5 69.8 4.9 122.9 50.4 1.9 51.9 104.8 38.8 66.7 58.9 4.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 59.5 69.8 4.9 122.9 50.4 1.9 51.9 104.8 38.8 66.7 58.9 4.9
LOS E E A F D A D F D E E A
Approach Delay 62.8 64.8 76.0 50.7
Approach LOS E E E D

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 24 (18%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 140
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.08
Intersection Signal Delay: 64.2 Intersection LOS: E
Intersection Capacity Utilization 108.1% ICU Level of Service G
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     137: RR 23 (LAKE RIDGE RD) & HWY 2 (KINGSTON RD)/HWY 2 (DUNDAS ST)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 404 1503 159 279 703 97 63 640 455 116 599 147
v/c Ratio 0.87 1.07 0.25 1.05 0.74 0.19 0.50 1.08 0.79 0.82 0.91 0.22
Control Delay 59.5 69.8 4.9 122.9 50.4 1.9 51.9 104.8 38.8 66.7 58.9 4.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 59.5 69.8 4.9 122.9 50.4 1.9 51.9 104.8 38.8 66.7 58.9 4.9
Queue Length 50th (m) 89.5 ~209.9 5.9 ~77.8 84.2 0.0 13.0 ~183.4 75.0 18.5 144.9 0.0
Queue Length 95th (m) #146.8 #252.3 m15.6 #132.6 105.5 3.0 29.7 #254.2 118.4 #45.5 #214.2 13.4
Internal Link Dist (m) 658.5 256.7 2000.7 1993.9
Turn Bay Length (m) 105.0 55.0 160.0 40.0 107.0 32.0 115.0 103.0
Base Capacity (vph) 484 1407 629 265 945 516 125 590 576 142 655 681
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.83 1.07 0.25 1.05 0.74 0.19 0.50 1.08 0.79 0.82 0.91 0.22

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 372 1383 146 257 647 89 58 589 419 107 551 135
Future Volume (vph) 372 1383 146 257 647 89 58 589 419 107 551 135
Ideal Flow (vphpl) 2050 2005 1900 2050 1900 1900 2050 2005 1900 1900 1900 1900
Total Lost time (s) 1.9 6.8 6.8 1.9 6.8 6.8 4.9 7.9 7.9 3.0 7.9 7.9
Lane Util. Factor 1.00 *1.00 1.00 1.00 *1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1926 3926 1566 1888 3684 1581 1888 1944 1560 1733 1756 1581
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.19 1.00 1.00 0.09 1.00 1.00
Satd. Flow (perm) 1926 3926 1566 1888 3684 1581 384 1944 1560 172 1756 1581
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 404 1503 159 279 703 97 63 640 455 116 599 147
RTOR Reduction (vph) 0 0 69 0 0 72 0 0 102 0 0 92
Lane Group Flow (vph) 404 1503 90 279 703 25 63 640 353 116 599 55
Confl. Peds. (#/hr) 1 1
Heavy Vehicles (%) 0% 1% 2% 2% 2% 1% 2% 2% 1% 3% 7% 1%
Turn Type Prot NA Perm Prot NA Perm Perm NA Perm pm+pt NA Perm
Protected Phases 1 6 5 2 8 7 4
Permitted Phases 6 2 8 8 4 4
Actuated Green, G (s) 28.5 46.6 46.6 15.3 33.4 33.4 39.5 39.5 39.5 48.5 48.5 48.5
Effective Green, g (s) 31.5 46.6 46.6 18.3 33.4 33.4 42.5 39.5 39.5 48.5 48.5 48.5
Actuated g/C Ratio 0.24 0.36 0.36 0.14 0.26 0.26 0.33 0.30 0.30 0.37 0.37 0.37
Clearance Time (s) 4.9 6.8 6.8 4.9 6.8 6.8 7.9 7.9 7.9 3.0 7.9 7.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 466 1407 561 265 946 406 125 590 474 136 655 589
v/s Ratio Prot 0.21 c0.38 c0.15 0.19 c0.33 0.04 c0.34
v/s Ratio Perm 0.06 0.02 0.16 0.23 0.28 0.03
v/c Ratio 0.87 1.07 0.16 1.05 0.74 0.06 0.50 1.08 0.74 0.85 0.91 0.09
Uniform Delay, d1 47.2 41.7 28.4 55.9 44.4 36.5 35.3 45.2 40.7 33.5 38.8 26.5
Progression Factor 0.95 0.67 0.39 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 11.6 41.3 0.4 69.8 5.3 0.3 3.2 62.1 6.2 37.3 17.3 0.1
Delay (s) 56.6 69.3 11.6 125.7 49.6 36.8 38.4 107.4 46.9 70.8 56.1 26.5
Level of Service E E B F D D D F D E E C
Approach Delay (s) 62.4 68.1 79.9 53.0
Approach LOS E E E D

Intersection Summary
HCM 2000 Control Delay 65.9 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.06
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 19.6
Intersection Capacity Utilization 108.1% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 308 1176 242 263 652 114 230 1001 374 164 698 228
Future Volume (vph) 308 1176 242 263 652 114 230 1001 374 164 698 228
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 165.0 140.0 135.0 155.0 105.0 75.0 60.0 60.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *0.95 1.00 1.00 *0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Ped Bike Factor 0.97 0.94 0.99 0.92 0.99 0.94 0.99 0.96
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1807 3579 1617 1825 3579 1601 1807 3614 1633 1825 3579 1617
Flt Permitted 0.950 0.950 0.197 0.095
Satd. Flow (perm) 1758 3579 1525 1811 3579 1467 372 3614 1529 181 3579 1553
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 133 138 301 219
Link Speed (k/h) 60 60 50 50
Link Distance (m) 202.3 200.2 295.0 343.7
Travel Time (s) 12.1 12.0 21.2 24.7
Confl. Peds. (#/hr) 43 27 27 43 28 53 53 28
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 2% 1% 0% 2% 2% 1% 1% 0% 0% 2% 1%
Adj. Flow (vph) 335 1278 263 286 709 124 250 1088 407 178 759 248
Shared Lane Traffic (%)
Lane Group Flow (vph) 335 1278 263 286 709 124 250 1088 407 178 759 248
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 1 0 0 1 1 0 1 1 0
Detector Template 
Leading Detector (m) 5.0 0.0 0.0 5.0 0.0 0.0 5.0 10.0 0.0 5.0 10.0 0.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 5.0 1.8 1.8 5.0 1.8 1.8 5.0 10.0 1.8 5.0 10.0 1.8
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA Perm Prot NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 1 6 5 2 3 8 7 4
Permitted Phases 6 2 8 8 4 4
Detector Phase 1 6 6 5 2 2 3 8 8 7 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 5.0 20.0 20.0 5.0 8.0 8.0 5.0 8.0 8.0
Minimum Split (s) 10.0 29.1 29.1 10.0 29.1 29.1 8.0 45.7 45.7 8.0 45.7 45.7
Total Split (s) 31.0 53.3 53.3 22.0 44.3 44.3 9.0 46.7 46.7 8.0 45.7 45.7



Lanes, Volumes, Timings PM Peak Hour
205: HARWOOD AV & HIGHWAY 2 Pickering Ajax - 2041 Future BRT PM

Synchro 11 05-10-2021
IBI Group Page 10

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 23.8% 41.0% 41.0% 16.9% 34.1% 34.1% 6.9% 35.9% 35.9% 6.2% 35.2% 35.2%
Maximum Green (s) 26.1 47.2 47.2 17.1 38.2 38.2 6.0 40.0 40.0 5.0 39.0 39.0
Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.2 4.2
All-Red Time (s) 1.9 1.9 1.9 1.9 1.9 1.9 0.0 2.5 2.5 0.0 2.5 2.5
Lost Time Adjust (s) -3.0 0.0 0.0 -3.0 0.0 0.0 -3.0 0.0 0.0 -3.0 0.0 0.0
Total Lost Time (s) 1.9 6.1 6.1 1.9 6.1 6.1 0.0 6.7 6.7 0.0 6.7 6.7
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max None C-Max C-Max None None None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 16.0 16.0 16.0 16.0 32.0 32.0 32.0 32.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 28.2 47.2 47.2 20.1 39.1 39.1 54.7 40.0 40.0 53.7 39.0 39.0
Actuated g/C Ratio 0.22 0.36 0.36 0.15 0.30 0.30 0.42 0.31 0.31 0.41 0.30 0.30
v/c Ratio 0.86 0.98 0.41 1.01 0.66 0.23 0.98 0.98 0.60 1.02 0.71 0.40
Control Delay 71.2 42.5 6.4 117.9 39.1 10.5 82.4 66.9 13.9 101.5 44.7 8.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 71.2 42.5 6.4 117.9 39.1 10.5 82.4 66.9 13.9 101.5 44.7 8.5
LOS E D A F D B F E B F D A
Approach Delay 42.6 56.1 56.8 45.7
Approach LOS D E E D

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 82 (63%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 125
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.02
Intersection Signal Delay: 49.9 Intersection LOS: D
Intersection Capacity Utilization 105.2% ICU Level of Service G
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     205: HARWOOD AV & HIGHWAY 2
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 335 1278 263 286 709 124 250 1088 407 178 759 248
v/c Ratio 0.86 0.98 0.41 1.01 0.66 0.23 0.98 0.98 0.60 1.02 0.71 0.40
Control Delay 71.2 42.5 6.4 117.9 39.1 10.5 82.4 66.9 13.9 101.5 44.7 8.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 71.2 42.5 6.4 117.9 39.1 10.5 82.4 66.9 13.9 101.5 44.7 8.5
Queue Length 50th (m) 70.2 156.0 10.6 ~79.4 47.7 4.0 42.5 145.3 20.5 ~29.6 90.9 5.3
Queue Length 95th (m) #126.9 #214.8 17.7 #135.8 84.7 16.0 #91.9 #190.7 54.4 #77.0 113.0 25.8
Internal Link Dist (m) 178.3 176.2 271.0 319.7
Turn Bay Length (m) 165.0 140.0 135.0 155.0 105.0 75.0 60.0 60.0
Base Capacity (vph) 404 1299 638 282 1077 538 255 1112 678 175 1073 619
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.83 0.98 0.41 1.01 0.66 0.23 0.98 0.98 0.60 1.02 0.71 0.40

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 308 1176 242 263 652 114 230 1001 374 164 698 228
Future Volume (vph) 308 1176 242 263 652 114 230 1001 374 164 698 228
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 1.9 6.1 6.1 1.9 6.1 6.1 0.0 6.7 6.7 0.0 6.7 6.7
Lane Util. Factor 1.00 *0.95 1.00 1.00 *0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 0.94 1.00 1.00 0.92 1.00 1.00 0.94 1.00 1.00 0.96
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1807 3579 1525 1825 3579 1467 1805 3614 1529 1824 3579 1553
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.20 1.00 1.00 0.10 1.00 1.00
Satd. Flow (perm) 1807 3579 1525 1825 3579 1467 374 3614 1529 183 3579 1553
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 335 1278 263 286 709 124 250 1088 407 178 759 248
RTOR Reduction (vph) 0 0 85 0 0 87 0 0 208 0 0 153
Lane Group Flow (vph) 335 1278 178 286 709 37 250 1088 199 178 759 95
Confl. Peds. (#/hr) 43 27 27 43 28 53 53 28
Heavy Vehicles (%) 1% 2% 1% 0% 2% 2% 1% 1% 0% 0% 2% 1%
Turn Type Prot NA Perm Prot NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 1 6 5 2 3 8 7 4
Permitted Phases 6 2 8 8 4 4
Actuated Green, G (s) 25.2 47.2 47.2 17.1 39.1 39.1 46.0 40.0 40.0 44.0 39.0 39.0
Effective Green, g (s) 28.2 47.2 47.2 20.1 39.1 39.1 51.0 40.0 40.0 50.0 39.0 39.0
Actuated g/C Ratio 0.22 0.36 0.36 0.15 0.30 0.30 0.39 0.31 0.31 0.38 0.30 0.30
Clearance Time (s) 4.9 6.1 6.1 4.9 6.1 6.1 3.0 6.7 6.7 3.0 6.7 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 391 1299 553 282 1076 441 245 1112 470 171 1073 465
v/s Ratio Prot c0.19 c0.36 c0.16 0.20 c0.07 c0.30 c0.06 0.21
v/s Ratio Perm 0.12 0.03 0.33 0.13 0.34 0.06
v/c Ratio 0.86 0.98 0.32 1.01 0.66 0.08 1.02 0.98 0.42 1.04 0.71 0.20
Uniform Delay, d1 49.0 41.0 29.9 55.0 39.6 32.6 35.7 44.6 35.8 33.5 40.4 33.9
Progression Factor 1.11 0.55 0.33 1.19 0.90 2.26 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 13.5 18.5 1.2 54.9 2.9 0.3 62.9 21.6 0.6 80.0 2.2 0.2
Delay (s) 67.6 41.3 11.0 120.3 38.6 74.1 98.5 66.2 36.4 113.5 42.6 34.1
Level of Service E D B F D E F E D F D C
Approach Delay (s) 41.7 63.4 63.9 51.5
Approach LOS D E E D

Intersection Summary
HCM 2000 Control Delay 54.3 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.98
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 14.7
Intersection Capacity Utilization 105.2% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 151 1425 175 99 781 109 119 37 89 189 35 176
Future Volume (vph) 151 1425 175 99 781 109 119 37 89 189 35 176
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 136.0 30.0 70.0 30.0 30.0 0.0 100.0 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 1.00 1.00 1.00 0.99 0.99 0.99
Frt 0.984 0.982 0.894 0.875
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1825 3704 0 1825 3473 0 1825 1693 0 1825 1661 0
Flt Permitted 0.950 0.950 0.428 0.629
Satd. Flow (perm) 1822 3704 0 1824 3473 0 821 1693 0 1200 1661 0
Right Turn on Red No No Yes Yes
Satd. Flow (RTOR) 96 191
Link Speed (k/h) 60 60 50 50
Link Distance (m) 88.9 77.5 172.1 141.6
Travel Time (s) 5.3 4.7 12.4 10.2
Confl. Peds. (#/hr) 2 2 2 2 2 8 8 2
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 2% 0% 0% 3% 2% 0% 0% 0% 0% 0% 0%
Adj. Flow (vph) 164 1549 190 108 849 118 129 40 97 205 38 191
Shared Lane Traffic (%)
Lane Group Flow (vph) 164 1739 0 108 967 0 129 137 0 205 229 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 1 0 1 1 1 1
Detector Template 
Leading Detector (m) 5.0 0.0 5.0 0.0 15.0 15.0 15.0 15.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 5.0 1.8 5.0 1.8 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 1 6 5 2 8 4
Permitted Phases 8 4
Detector Phase 1 6 5 2 8 8 4 4
Switch Phase
Minimum Initial (s) 4.0 20.0 4.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 10.0 29.6 10.0 29.6 45.9 45.9 45.9 45.9
Total Split (s) 26.0 70.1 14.0 58.1 45.9 45.9 45.9 45.9
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 20.0% 53.9% 10.8% 44.7% 35.3% 35.3% 35.3% 35.3%
Maximum Green (s) 20.0 63.5 8.0 51.5 39.0 39.0 39.0 39.0
Yellow Time (s) 4.0 4.4 4.0 4.4 3.6 3.6 3.6 3.6
All-Red Time (s) 2.0 2.2 2.0 2.2 3.3 3.3 3.3 3.3
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.6 6.0 6.6 6.9 6.9 6.9 6.9
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 16.0 16.0 32.0 32.0 32.0 32.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 16.7 70.4 13.4 67.1 26.7 26.7 26.7 26.7
Actuated g/C Ratio 0.13 0.54 0.10 0.52 0.21 0.21 0.21 0.21
v/c Ratio 0.70 0.87 0.57 0.54 0.77 0.32 0.83 0.47
Control Delay 75.2 15.0 58.0 21.4 75.6 15.7 75.6 11.9
Queue Delay 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 75.2 15.2 58.0 21.4 75.6 15.7 75.6 11.9
LOS E B E C E B E B
Approach Delay 20.4 25.0 44.8 41.9
Approach LOS C C D D

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 116 (89%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 120
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.87
Intersection Signal Delay: 26.0 Intersection LOS: C
Intersection Capacity Utilization 96.7% ICU Level of Service F
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     207: TROTT LANE/COSTCO ENTRANCE & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 164 1739 108 967 129 137 205 229
v/c Ratio 0.70 0.87 0.57 0.54 0.77 0.32 0.83 0.47
Control Delay 75.2 15.0 58.0 21.4 75.6 15.7 75.6 11.9
Queue Delay 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 75.2 15.2 58.0 21.4 75.6 15.7 75.6 11.9
Queue Length 50th (m) 37.8 99.0 28.2 50.6 31.5 8.7 50.9 8.0
Queue Length 95th (m) m48.7 #258.3 m#45.3 m93.3 49.9 23.5 72.2 27.4
Internal Link Dist (m) 64.9 53.5 148.1 117.6
Turn Bay Length (m) 136.0 70.0 30.0 100.0
Base Capacity (vph) 286 2005 188 1792 246 575 360 632
Starvation Cap Reductn 0 21 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.57 0.88 0.57 0.54 0.52 0.24 0.57 0.36

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 151 1425 175 99 781 109 119 37 89 189 35 176
Future Volume (vph) 151 1425 175 99 781 109 119 37 89 189 35 176
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.0 6.6 6.0 6.6 6.9 6.9 6.9 6.9
Lane Util. Factor 1.00 *1.00 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00
Frt 1.00 0.98 1.00 0.98 1.00 0.89 1.00 0.87
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1825 3703 1825 3472 1823 1693 1813 1661
Flt Permitted 0.95 1.00 0.95 1.00 0.43 1.00 0.63 1.00
Satd. Flow (perm) 1825 3703 1825 3472 820 1693 1201 1661
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 164 1549 190 108 849 118 129 40 97 205 38 191
RTOR Reduction (vph) 0 0 0 0 0 0 0 76 0 0 152 0
Lane Group Flow (vph) 164 1739 0 108 967 0 129 61 0 205 77 0
Confl. Peds. (#/hr) 2 2 2 2 2 8 8 2
Heavy Vehicles (%) 0% 2% 0% 0% 3% 2% 0% 0% 0% 0% 0% 0%
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 1 6 5 2 8 4
Permitted Phases 8 4
Actuated Green, G (s) 16.7 70.4 13.4 67.1 26.7 26.7 26.7 26.7
Effective Green, g (s) 16.7 70.4 13.4 67.1 26.7 26.7 26.7 26.7
Actuated g/C Ratio 0.13 0.54 0.10 0.52 0.21 0.21 0.21 0.21
Clearance Time (s) 6.0 6.6 6.0 6.6 6.9 6.9 6.9 6.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 234 2005 188 1792 168 347 246 341
v/s Ratio Prot c0.09 c0.47 0.06 0.28 0.04 0.05
v/s Ratio Perm 0.16 c0.17
v/c Ratio 0.70 0.87 0.57 0.54 0.77 0.17 0.83 0.23
Uniform Delay, d1 54.3 25.8 55.6 21.1 48.7 42.6 49.5 43.0
Progression Factor 1.19 0.37 0.87 0.88 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.3 3.8 3.0 0.8 18.7 0.2 20.8 0.3
Delay (s) 71.1 13.3 51.5 19.3 67.5 42.8 70.4 43.4
Level of Service E B D B E D E D
Approach Delay (s) 18.3 22.5 54.8 56.1
Approach LOS B C D E

Intersection Summary
HCM 2000 Control Delay 26.6 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 19.5
Intersection Capacity Utilization 96.7% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 229 1777 77 34 650 55 76 14 23 161 9 249
Future Volume (vph) 229 1777 77 34 650 55 76 14 23 161 9 249
Ideal Flow (vphpl) 1900 2005 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 70.0 55.0 70.0 55.0 15.0 0.0 45.0 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 1.00 1.00 1.00 0.99 0.99 0.99 0.98
Frt 0.994 0.988 0.906 0.855
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1807 3984 0 1825 3529 0 1825 1715 0 1825 1593 0
Flt Permitted 0.950 0.950 0.225 0.731
Satd. Flow (perm) 1792 3984 0 1822 3529 0 430 1715 0 1389 1593 0
Right Turn on Red No No Yes Yes
Satd. Flow (RTOR) 25 271
Link Speed (k/h) 60 70 48 48
Link Distance (m) 96.0 428.3 170.5 140.1
Travel Time (s) 5.8 22.0 12.8 10.5
Confl. Peds. (#/hr) 9 10 10 9 9 11 11 9
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 1% 0% 0% 2% 0% 0% 0% 0% 0% 0% 1%
Adj. Flow (vph) 249 1932 84 37 707 60 83 15 25 175 10 271
Shared Lane Traffic (%)
Lane Group Flow (vph) 249 2016 0 37 767 0 83 40 0 175 281 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.92 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 1 0 1 1 1 1
Detector Template 
Leading Detector (m) 5.0 0.0 5.0 0.0 9.0 9.0 9.0 15.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 5.0 1.8 5.0 1.8 9.0 9.0 9.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 1 6 5 2 8 4
Permitted Phases 8 4
Detector Phase 1 6 5 2 8 8 4 4
Switch Phase
Minimum Initial (s) 4.0 20.0 4.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 10.0 31.6 10.0 31.6 42.5 42.5 42.5 42.5
Total Split (s) 34.0 77.5 10.0 53.5 42.5 42.5 42.5 42.5
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 26.2% 59.6% 7.7% 41.2% 32.7% 32.7% 32.7% 32.7%
Maximum Green (s) 28.0 70.9 4.0 46.9 36.0 36.0 36.0 36.0
Yellow Time (s) 4.0 4.3 4.0 4.3 3.3 3.3 3.3 3.3
All-Red Time (s) 2.0 2.3 2.0 2.3 3.2 3.2 3.2 3.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.6 6.0 6.6 6.5 6.5 6.5 6.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 18.0 18.0 29.0 29.0 29.0 29.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 23.0 83.3 8.1 66.0 21.9 21.9 21.9 21.9
Actuated g/C Ratio 0.18 0.64 0.06 0.51 0.17 0.17 0.17 0.17
v/c Ratio 0.78 0.79 0.33 0.43 1.15 0.13 0.75 0.57
Control Delay 56.2 10.1 48.8 27.0 200.2 22.2 70.0 10.5
Queue Delay 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 56.2 10.3 48.8 27.0 200.2 22.2 70.0 10.5
LOS E B D C F C E B
Approach Delay 15.4 28.0 142.3 33.3
Approach LOS B C F C

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 10 (8%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 115
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.15
Intersection Signal Delay: 24.7 Intersection LOS: C
Intersection Capacity Utilization 100.5% ICU Level of Service G
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     209: PLAZA ENTRANCE/FIRST PROFESSIONAL & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 249 2016 37 767 83 40 175 281
v/c Ratio 0.78 0.79 0.33 0.43 1.15 0.13 0.75 0.57
Control Delay 56.2 10.1 48.8 27.0 200.2 22.2 70.0 10.5
Queue Delay 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 56.2 10.3 48.8 27.0 200.2 22.2 70.0 10.5
Queue Length 50th (m) 63.4 92.9 9.8 38.4 ~25.0 3.3 43.2 2.2
Queue Length 95th (m) m62.6 m107.3 21.1 95.8 #50.7 12.5 63.3 24.5
Internal Link Dist (m) 72.0 404.3 146.5 116.1
Turn Bay Length (m) 70.0 70.0 15.0 45.0
Base Capacity (vph) 395 2552 113 1791 119 493 384 637
Starvation Cap Reductn 0 93 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.63 0.82 0.33 0.43 0.70 0.08 0.46 0.44

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Signalized Intersection Capacity Analysis PM Peak Hour
209: PLAZA ENTRANCE/FIRST PROFESSIONAL & HWY 2 (KINGSTON RD)Pickering Ajax - 2041 Future BRT PM

Synchro 11 05-10-2021
IBI Group Page 20

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 229 1777 77 34 650 55 76 14 23 161 9 249
Future Volume (vph) 229 1777 77 34 650 55 76 14 23 161 9 249
Ideal Flow (vphpl) 1900 2005 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.0 6.6 6.0 6.6 6.5 6.5 6.5 6.5
Lane Util. Factor 1.00 *1.00 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 0.99 1.00
Frt 1.00 0.99 1.00 0.99 1.00 0.91 1.00 0.86
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1807 3983 1825 3530 1815 1715 1804 1594
Flt Permitted 0.95 1.00 0.95 1.00 0.23 1.00 0.73 1.00
Satd. Flow (perm) 1807 3983 1825 3530 430 1715 1388 1594
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 249 1932 84 37 707 60 83 15 25 175 10 271
RTOR Reduction (vph) 0 0 0 0 0 0 0 21 0 0 225 0
Lane Group Flow (vph) 249 2016 0 37 767 0 83 19 0 175 56 0
Confl. Peds. (#/hr) 9 10 10 9 9 11 11 9
Heavy Vehicles (%) 1% 1% 0% 0% 2% 0% 0% 0% 0% 0% 0% 1%
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 1 6 5 2 8 4
Permitted Phases 8 4
Actuated Green, G (s) 23.0 82.1 6.9 66.0 21.9 21.9 21.9 21.9
Effective Green, g (s) 23.0 82.1 6.9 66.0 21.9 21.9 21.9 21.9
Actuated g/C Ratio 0.18 0.63 0.05 0.51 0.17 0.17 0.17 0.17
Clearance Time (s) 6.0 6.6 6.0 6.6 6.5 6.5 6.5 6.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 319 2515 96 1792 72 288 233 268
v/s Ratio Prot c0.14 c0.51 0.02 0.22 0.01 0.03
v/s Ratio Perm c0.19 0.13
v/c Ratio 0.78 0.80 0.39 0.43 1.15 0.07 0.75 0.21
Uniform Delay, d1 51.1 17.9 59.5 20.1 54.0 45.5 51.5 46.6
Progression Factor 1.08 0.48 0.72 1.17 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.2 0.3 2.4 0.7 153.3 0.1 12.8 0.4
Delay (s) 56.4 8.8 45.2 24.3 207.4 45.6 64.2 47.0
Level of Service E A D C F D E D
Approach Delay (s) 14.0 25.3 154.8 53.6
Approach LOS B C F D

Intersection Summary
HCM 2000 Control Delay 26.2 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 19.1
Intersection Capacity Utilization 100.5% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings PM Peak Hour
280: RR 31 (WESTNEY RD) & HWY 2 (KINGSTON RD) Pickering Ajax - 2041 Future BRT PM

Synchro 11 05-10-2021
IBI Group Page 21

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 374 1180 181 221 694 160 154 1170 332 139 739 106
Future Volume (vph) 374 1180 181 221 694 160 154 1170 332 139 739 106
Ideal Flow (vphpl) 2050 2000 1900 1900 1900 1900 1900 1900 1900 2050 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 150.0 85.0 103.0 89.0 150.0 131.0 95.0 83.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 *0.95 1.00 1.00 0.91 1.00
Ped Bike Factor 0.99 0.96 1.00 0.95 1.00 0.95 1.00 0.97
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1969 4004 1601 1807 3579 1617 1772 5421 1617 1950 5142 1617
Flt Permitted 0.950 0.950 0.230 0.101
Satd. Flow (perm) 1945 4004 1541 1799 3579 1541 427 5421 1536 206 5142 1575
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 140 140 332 142
Link Speed (k/h) 60 60 60 60
Link Distance (m) 204.5 255.3 409.2 152.3
Travel Time (s) 12.3 15.3 24.6 9.1
Confl. Peds. (#/hr) 30 22 22 30 14 38 38 14
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 1% 2% 1% 2% 1% 3% 1% 1% 1% 2% 1%
Adj. Flow (vph) 407 1283 197 240 754 174 167 1272 361 151 803 115
Shared Lane Traffic (%)
Lane Group Flow (vph) 407 1283 197 240 754 174 167 1272 361 151 803 115
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.89 0.92 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.89 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 1 0 0 1 1 0 1 1 0
Detector Template 
Leading Detector (m) 5.0 0.0 0.0 5.0 0.0 0.0 5.0 8.0 0.0 5.0 8.0 0.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 5.0 1.8 1.8 5.0 1.8 1.8 5.0 8.0 1.8 5.0 8.0 1.8
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA Perm Prot NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 1 6 5 2 3 8 7 4
Permitted Phases 6 2 8 8 4 4
Detector Phase 1 6 6 5 2 2 3 8 8 7 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 5.0 20.0 20.0 5.0 8.0 8.0 5.0 8.0 8.0
Minimum Split (s) 10.0 41.0 41.0 10.0 41.0 41.0 8.0 44.7 44.7 8.0 44.7 44.7
Total Split (s) 33.0 53.2 53.2 24.0 44.2 44.2 8.0 44.8 44.8 8.0 44.8 44.8
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 25.4% 40.9% 40.9% 18.5% 34.0% 34.0% 6.2% 34.5% 34.5% 6.2% 34.5% 34.5%
Maximum Green (s) 28.0 46.3 46.3 19.0 37.3 37.3 5.0 38.1 38.1 5.0 38.1 38.1
Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.2 4.2
All-Red Time (s) 2.0 2.7 2.7 2.0 2.7 2.7 0.0 2.5 2.5 0.0 2.5 2.5
Lost Time Adjust (s) -3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -3.0 0.0 0.0
Total Lost Time (s) 2.0 6.9 6.9 5.0 6.9 6.9 3.0 6.7 6.7 0.0 6.7 6.7
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max None C-Max C-Max None None None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 26.0 26.0 26.0 26.0 31.0 31.0 31.0 31.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 30.6 47.7 47.7 19.1 39.2 39.2 45.3 36.6 36.6 51.3 36.6 36.6
Actuated g/C Ratio 0.24 0.37 0.37 0.15 0.30 0.30 0.35 0.28 0.28 0.39 0.28 0.28
v/c Ratio 0.88 0.87 0.30 0.90 0.70 0.31 0.83 0.83 0.54 0.80 0.55 0.21
Control Delay 83.2 37.7 9.5 88.3 54.8 25.5 66.1 49.4 8.4 57.2 41.2 3.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 83.2 37.7 9.5 88.3 54.8 25.5 66.1 49.4 8.4 57.2 41.2 3.7
LOS F D A F D C E D A E D A
Approach Delay 44.5 57.3 42.7 39.5
Approach LOS D E D D

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 2 (2%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 115
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.90
Intersection Signal Delay: 45.6 Intersection LOS: D
Intersection Capacity Utilization 101.0% ICU Level of Service G
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     280: RR 31 (WESTNEY RD) & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 407 1283 197 240 754 174 167 1272 361 151 803 115
v/c Ratio 0.88 0.87 0.30 0.90 0.70 0.31 0.83 0.83 0.54 0.80 0.55 0.21
Control Delay 83.2 37.7 9.5 88.3 54.8 25.5 66.1 49.4 8.4 57.2 41.2 3.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 83.2 37.7 9.5 88.3 54.8 25.5 66.1 49.4 8.4 57.2 41.2 3.7
Queue Length 50th (m) 106.3 101.1 4.7 65.1 71.3 16.7 28.9 105.7 5.4 24.6 63.2 0.0
Queue Length 95th (m) #157.1 #158.0 18.2 #112.2 112.1 40.4 #59.3 122.8 30.9 #53.0 76.7 8.4
Internal Link Dist (m) 180.5 231.3 385.2 128.3
Turn Bay Length (m) 150.0 85.0 103.0 89.0 150.0 131.0 95.0 83.0
Base Capacity (vph) 474 1469 653 269 1079 562 200 1588 684 188 1507 561
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.86 0.87 0.30 0.89 0.70 0.31 0.83 0.80 0.53 0.80 0.53 0.20

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 374 1180 181 221 694 160 154 1170 332 139 739 106
Future Volume (vph) 374 1180 181 221 694 160 154 1170 332 139 739 106
Ideal Flow (vphpl) 2050 2000 1900 1900 1900 1900 1900 1900 1900 2050 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 2.0 6.9 6.9 5.0 6.9 6.9 3.0 6.7 6.7 0.0 6.7 6.7
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 *0.95 1.00 1.00 0.91 1.00
Frpb, ped/bikes 1.00 1.00 0.96 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1969 4004 1541 1807 3579 1541 1771 5421 1536 1949 5142 1575
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.23 1.00 1.00 0.10 1.00 1.00
Satd. Flow (perm) 1969 4004 1541 1807 3579 1541 429 5421 1536 207 5142 1575
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 407 1283 197 240 754 174 167 1272 361 151 803 115
RTOR Reduction (vph) 0 0 89 0 0 98 0 0 239 0 0 83
Lane Group Flow (vph) 407 1283 108 240 754 76 167 1272 122 151 803 32
Confl. Peds. (#/hr) 30 22 22 30 14 38 38 14
Heavy Vehicles (%) 0% 1% 2% 1% 2% 1% 3% 1% 1% 1% 2% 1%
Turn Type Prot NA Perm Prot NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 1 6 5 2 3 8 7 4
Permitted Phases 6 2 8 8 4 4
Actuated Green, G (s) 27.6 47.7 47.7 19.1 39.2 39.2 41.6 36.6 36.6 41.6 36.6 36.6
Effective Green, g (s) 30.6 47.7 47.7 19.1 39.2 39.2 41.6 36.6 36.6 47.6 36.6 36.6
Actuated g/C Ratio 0.24 0.37 0.37 0.15 0.30 0.30 0.32 0.28 0.28 0.37 0.28 0.28
Clearance Time (s) 5.0 6.9 6.9 5.0 6.9 6.9 3.0 6.7 6.7 3.0 6.7 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 463 1469 565 265 1079 464 188 1526 432 182 1447 443
v/s Ratio Prot c0.21 c0.32 0.13 0.21 0.03 0.23 c0.05 0.16
v/s Ratio Perm 0.07 0.05 c0.25 0.08 0.25 0.02
v/c Ratio 0.88 0.87 0.19 0.91 0.70 0.16 0.89 0.83 0.28 0.83 0.55 0.07
Uniform Delay, d1 47.9 38.3 28.0 54.6 40.2 33.4 40.4 43.8 36.5 31.4 39.8 34.3
Progression Factor 1.33 0.78 0.87 1.06 1.26 2.63 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 16.3 7.1 0.7 27.7 3.2 0.6 35.9 4.1 0.4 25.7 0.5 0.1
Delay (s) 80.2 36.9 25.2 85.2 53.7 88.3 76.3 47.9 36.8 57.1 40.2 34.3
Level of Service F D C F D F E D D E D C
Approach Delay (s) 45.0 65.3 48.3 42.0
Approach LOS D E D D

Intersection Summary
HCM 2000 Control Delay 49.5 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 21.6
Intersection Capacity Utilization 101.0% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings PM Peak Hour
282: HWY 2 (KINGSTON RD) & WESTNEY PLAZA Pickering Ajax - 2041 Future BRT PM

Synchro 11 05-10-2021
IBI Group Page 25

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 113 1606 1004 79 279 168
Future Volume (vph) 113 1606 1004 79 279 168
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 55.0 158.0 25.0 0.0
Storage Lanes 1 0 1 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 0.95 1.00 1.00
Ped Bike Factor 0.99 0.99 1.00 0.99
Frt 0.989 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1825 3579 3525 0 1825 1633
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1805 3579 3525 0 1823 1612
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 8 183
Link Speed (k/h) 60 60 50
Link Distance (m) 255.3 279.4 117.5
Travel Time (s) 15.3 16.8 8.5
Confl. Peds. (#/hr) 19 19 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 2% 2% 0% 0% 0%
Adj. Flow (vph) 123 1746 1091 86 303 183
Shared Lane Traffic (%)
Lane Group Flow (vph) 123 1746 1177 0 303 183
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14
Number of Detectors 1 0 0 1 1
Detector Template 
Leading Detector (m) 14.0 0.0 0.0 15.0 15.0
Trailing Detector (m) 5.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 5.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA NA Perm Perm
Protected Phases 1 6 2
Permitted Phases 4 4
Detector Phase 1 6 2 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 8.0 8.0
Minimum Split (s) 10.0 28.5 28.5 45.3 45.3
Total Split (s) 21.0 84.7 63.7 45.3 45.3
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Lane Group EBL EBT WBT WBR SBL SBR
Total Split (%) 16.2% 65.2% 49.0% 34.8% 34.8%
Maximum Green (s) 16.0 78.2 57.2 39.0 39.0
Yellow Time (s) 3.0 4.3 4.3 3.3 3.3
All-Red Time (s) 2.0 2.2 2.2 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 6.5 6.5 6.3 6.3
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max None None
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 15.0 15.0 32.0 32.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 13.7 90.1 71.4 27.1 27.1
Actuated g/C Ratio 0.11 0.69 0.55 0.21 0.21
v/c Ratio 0.64 0.70 0.61 0.80 0.38
Control Delay 87.6 6.0 6.0 63.9 7.5
Queue Delay 0.0 0.6 0.0 0.0 0.0
Total Delay 87.6 6.6 6.0 63.9 7.5
LOS F A A E A
Approach Delay 12.0 6.0 42.7
Approach LOS B A D

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 17 (13%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 95
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.80
Intersection Signal Delay: 14.2 Intersection LOS: B
Intersection Capacity Utilization 71.1% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     282: HWY 2 (KINGSTON RD) & WESTNEY PLAZA
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Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 123 1746 1177 303 183
v/c Ratio 0.64 0.70 0.61 0.80 0.38
Control Delay 87.6 6.0 6.0 63.9 7.5
Queue Delay 0.0 0.6 0.0 0.0 0.0
Total Delay 87.6 6.6 6.0 63.9 7.5
Queue Length 50th (m) 33.2 24.2 20.5 74.4 0.0
Queue Length 95th (m) m39.6 38.4 28.1 98.2 17.1
Internal Link Dist (m) 231.3 255.4 93.5
Turn Bay Length (m) 55.0 25.0
Base Capacity (vph) 232 2479 1938 546 611
Starvation Cap Reductn 0 336 0 0 0
Spillback Cap Reductn 0 85 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.53 0.81 0.61 0.55 0.30

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 113 1606 1004 79 279 168
Future Volume (vph) 113 1606 1004 79 279 168
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 5.0 6.5 6.5 6.3 6.3
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.99 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1825 3579 3525 1823 1612
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1825 3579 3525 1823 1612
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 123 1746 1091 86 303 183
RTOR Reduction (vph) 0 0 4 0 0 145
Lane Group Flow (vph) 123 1746 1173 0 303 38
Confl. Peds. (#/hr) 19 19 1 1
Heavy Vehicles (%) 0% 2% 2% 0% 0% 0%
Turn Type Prot NA NA Perm Perm
Protected Phases 1 6 2
Permitted Phases 4 4
Actuated Green, G (s) 13.7 90.1 71.4 27.1 27.1
Effective Green, g (s) 13.7 90.1 71.4 27.1 27.1
Actuated g/C Ratio 0.11 0.69 0.55 0.21 0.21
Clearance Time (s) 5.0 6.5 6.5 6.3 6.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 192 2480 1936 380 336
v/s Ratio Prot 0.07 c0.49 0.33
v/s Ratio Perm c0.17 0.02
v/c Ratio 0.64 0.70 0.61 0.80 0.11
Uniform Delay, d1 55.8 12.0 19.8 48.8 41.7
Progression Factor 1.41 0.38 0.22 1.00 1.00
Incremental Delay, d2 4.5 1.1 1.2 11.1 0.2
Delay (s) 83.4 5.6 5.6 59.9 41.9
Level of Service F A A E D
Approach Delay (s) 10.7 5.6 53.1
Approach LOS B A D

Intersection Summary
HCM 2000 Control Delay 14.8 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 17.8
Intersection Capacity Utilization 71.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 117 1588 92 75 1028 30 60 84 117 15 43 98
Future Volume (vph) 117 1588 92 75 1028 30 60 84 117 15 43 98
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 71.0 75.0 50.0 95.0 27.0 0.0 25.0 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *0.95 0.95 1.00 *0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.98 1.00 1.00 1.00 0.98 0.99 0.99 0.98
Frt 0.992 0.996 0.913 0.896
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1807 3512 0 1772 3557 0 1772 1693 0 1825 1620 0
Flt Permitted 0.950 0.950 0.525 0.329
Satd. Flow (perm) 1780 3512 0 1770 3557 0 963 1693 0 628 1620 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 7 3 53 87
Link Speed (k/h) 60 60 50 50
Link Distance (m) 279.4 410.0 285.6 238.3
Travel Time (s) 16.8 24.6 20.6 17.2
Confl. Peds. (#/hr) 23 5 5 23 19 8 8 19
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 3% 1% 3% 2% 0% 3% 0% 4% 0% 8% 2%
Adj. Flow (vph) 127 1726 100 82 1117 33 65 91 127 16 47 107
Shared Lane Traffic (%)
Lane Group Flow (vph) 127 1826 0 82 1150 0 65 218 0 16 154 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 1 0 1 1 1 1
Detector Template 
Leading Detector (m) 5.0 0.0 5.0 0.0 15.0 15.0 15.0 15.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 5.0 1.8 5.0 1.8 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 1 6 5 2 8 4
Permitted Phases 8 4
Detector Phase 1 6 5 2 8 8 4 4
Switch Phase
Minimum Initial (s) 4.0 20.0 4.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 10.0 28.0 10.0 28.0 41.7 41.7 41.7 41.7
Total Split (s) 23.0 75.0 13.0 65.0 42.0 42.0 42.0 42.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 17.7% 57.7% 10.0% 50.0% 32.3% 32.3% 32.3% 32.3%
Maximum Green (s) 17.0 68.3 7.0 58.3 35.3 35.3 35.3 35.3
Yellow Time (s) 4.0 4.7 4.0 4.7 3.9 3.9 3.9 3.9
All-Red Time (s) 2.0 2.0 2.0 2.0 2.8 2.8 2.8 2.8
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.7 6.0 6.7 6.7 6.7 6.7 6.7
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max None None None None
Walk Time (s) 15.0 15.0 20.0 20.0 20.0 20.0
Flash Dont Walk (s) 5.0 5.0 15.0 15.0 15.0 15.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 14.4 79.7 12.5 77.8 18.4 18.4 18.4 18.4
Actuated g/C Ratio 0.11 0.61 0.10 0.60 0.14 0.14 0.14 0.14
v/c Ratio 0.64 0.85 0.48 0.54 0.48 0.76 0.18 0.51
Control Delay 68.2 15.5 69.2 18.9 61.3 57.1 50.9 27.9
Queue Delay 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 68.2 15.6 69.2 18.9 61.3 57.1 50.9 27.9
LOS E B E B E E D C
Approach Delay 19.1 22.3 58.1 30.0
Approach LOS B C E C

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 15 (12%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 120
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.85
Intersection Signal Delay: 23.7 Intersection LOS: C
Intersection Capacity Utilization 98.2% ICU Level of Service F
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     283: RITCHIE AV/CHAPMAN DR & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 127 1826 82 1150 65 218 16 154
v/c Ratio 0.64 0.85 0.48 0.54 0.48 0.76 0.18 0.51
Control Delay 68.2 15.5 69.2 18.9 61.3 57.1 50.9 27.9
Queue Delay 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 68.2 15.6 69.2 18.9 61.3 57.1 50.9 27.9
Queue Length 50th (m) 32.4 87.1 19.4 145.7 15.5 41.4 3.7 15.6
Queue Length 95th (m) m48.7 #289.0 m26.8 182.6 28.8 64.4 10.2 34.4
Internal Link Dist (m) 255.4 386.0 261.6 214.3
Turn Bay Length (m) 71.0 50.0 27.0 25.0
Base Capacity (vph) 243 2155 170 2129 261 498 170 503
Starvation Cap Reductn 0 20 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.52 0.86 0.48 0.54 0.25 0.44 0.09 0.31

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 117 1588 92 75 1028 30 60 84 117 15 43 98
Future Volume (vph) 117 1588 92 75 1028 30 60 84 117 15 43 98
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.0 6.7 6.0 6.7 6.7 6.7 6.7 6.7
Lane Util. Factor 1.00 *0.95 1.00 *0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 0.99 1.00
Frt 1.00 0.99 1.00 1.00 1.00 0.91 1.00 0.90
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1807 3512 1772 3556 1743 1693 1815 1620
Flt Permitted 0.95 1.00 0.95 1.00 0.53 1.00 0.33 1.00
Satd. Flow (perm) 1807 3512 1772 3556 964 1693 628 1620
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 127 1726 100 82 1117 33 65 91 127 16 47 107
RTOR Reduction (vph) 0 3 0 0 1 0 0 45 0 0 75 0
Lane Group Flow (vph) 127 1823 0 82 1149 0 65 173 0 16 79 0
Confl. Peds. (#/hr) 23 5 5 23 19 8 8 19
Heavy Vehicles (%) 1% 3% 1% 3% 2% 0% 3% 0% 4% 0% 8% 2%
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 1 6 5 2 8 4
Permitted Phases 8 4
Actuated Green, G (s) 14.4 79.7 12.5 77.8 18.4 18.4 18.4 18.4
Effective Green, g (s) 14.4 79.7 12.5 77.8 18.4 18.4 18.4 18.4
Actuated g/C Ratio 0.11 0.61 0.10 0.60 0.14 0.14 0.14 0.14
Clearance Time (s) 6.0 6.7 6.0 6.7 6.7 6.7 6.7 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 200 2153 170 2128 136 239 88 229
v/s Ratio Prot c0.07 c0.52 0.05 0.32 c0.10 0.05
v/s Ratio Perm 0.07 0.03
v/c Ratio 0.64 0.85 0.48 0.54 0.48 0.72 0.18 0.35
Uniform Delay, d1 55.3 20.2 55.7 15.5 51.4 53.4 49.2 50.4
Progression Factor 1.05 0.52 1.11 1.05 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.7 3.2 1.8 0.8 2.6 10.3 1.0 0.9
Delay (s) 63.0 13.7 63.6 17.1 54.0 63.6 50.2 51.3
Level of Service E B E B D E D D
Approach Delay (s) 16.9 20.2 61.4 51.2
Approach LOS B C E D

Intersection Summary
HCM 2000 Control Delay 23.1 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 19.4
Intersection Capacity Utilization 98.2% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 138 1642 45 40 898 42 40 9 42 106 7 135
Future Volume (vph) 138 1642 45 40 898 42 40 9 42 106 7 135
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 65.0 30.0 35.0 110.0 15.0 0.0 95.0 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 1.00 1.00 1.00 0.99 0.98 0.98 0.98
Frt 0.996 0.993 0.877 0.858
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1825 3595 0 1825 3548 0 1825 1644 0 1825 1617 0
Flt Permitted 0.950 0.950 0.516 0.720
Satd. Flow (perm) 1810 3595 0 1819 3548 0 985 1644 0 1360 1617 0
Right Turn on Red No No Yes Yes
Satd. Flow (RTOR) 46 147
Link Speed (k/h) 60 60 50 50
Link Distance (m) 103.8 78.1 173.0 140.7
Travel Time (s) 6.2 4.7 12.5 10.1
Confl. Peds. (#/hr) 14 17 17 14 8 18 18 8
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 1% 0% 0% 2% 0% 0% 0% 0% 0% 0% 0%
Adj. Flow (vph) 150 1785 49 43 976 46 43 10 46 115 8 147
Shared Lane Traffic (%)
Lane Group Flow (vph) 150 1834 0 43 1022 0 43 56 0 115 155 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 1 0 1 1 1 1
Detector Template 
Leading Detector (m) 5.0 0.0 5.0 0.0 10.0 9.0 10.0 13.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -2.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -2.0
Detector 1 Size(m) 5.0 1.8 5.0 1.8 10.0 9.0 10.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 1 6 5 2 8 4
Permitted Phases 8 4
Detector Phase 1 6 5 2 8 8 4 4
Switch Phase
Minimum Initial (s) 4.0 20.0 4.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 10.0 32.6 10.0 32.6 46.1 46.1 46.1 46.1
Total Split (s) 24.0 73.9 10.0 59.9 46.1 46.1 46.1 46.1
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 18.5% 56.8% 7.7% 46.1% 35.5% 35.5% 35.5% 35.5%
Maximum Green (s) 18.0 67.3 4.0 53.3 39.0 39.0 39.0 39.0
Yellow Time (s) 4.0 4.4 4.0 4.4 3.6 3.6 3.6 3.6
All-Red Time (s) 2.0 2.2 2.0 2.2 3.5 3.5 3.5 3.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.6 6.0 6.6 7.1 7.1 7.1 7.1
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 19.0 19.0 32.0 32.0 32.0 32.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 15.9 87.1 9.1 77.8 16.6 16.6 16.6 16.6
Actuated g/C Ratio 0.12 0.67 0.07 0.60 0.13 0.13 0.13 0.13
v/c Ratio 0.68 0.76 0.34 0.48 0.34 0.22 0.66 0.46
Control Delay 72.6 8.4 49.2 24.5 57.2 18.9 71.3 13.2
Queue Delay 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 72.6 8.6 49.2 24.5 57.2 18.9 71.3 13.2
LOS E A D C E B E B
Approach Delay 13.4 25.5 35.5 38.0
Approach LOS B C D D

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 98 (75%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 120
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.76
Intersection Signal Delay: 19.8 Intersection LOS: B
Intersection Capacity Utilization 97.5% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     289: HAKIM PLAZA/DURHAM CENTRE & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 150 1834 43 1022 43 56 115 155
v/c Ratio 0.68 0.76 0.34 0.48 0.34 0.22 0.66 0.46
Control Delay 72.6 8.4 49.2 24.5 57.2 18.9 71.3 13.2
Queue Delay 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 72.6 8.6 49.2 24.5 57.2 18.9 71.3 13.2
Queue Length 50th (m) 40.0 47.5 10.4 93.7 10.2 2.3 28.5 1.8
Queue Length 95th (m) m46.0 m59.5 m20.4 110.5 21.0 13.9 46.0 20.2
Internal Link Dist (m) 79.8 54.1 149.0 116.7
Turn Bay Length (m) 65.0 35.0 15.0 95.0
Base Capacity (vph) 263 2408 127 2123 295 525 408 588
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 80 0 0 0 1 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.57 0.79 0.34 0.48 0.15 0.11 0.28 0.26

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 138 1642 45 40 898 42 40 9 42 106 7 135
Future Volume (vph) 138 1642 45 40 898 42 40 9 42 106 7 135
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.0 6.6 6.0 6.6 7.1 7.1 7.1 7.1
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.98 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 0.98 1.00
Frt 1.00 1.00 1.00 0.99 1.00 0.88 1.00 0.86
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1825 3595 1825 3549 1814 1643 1795 1617
Flt Permitted 0.95 1.00 0.95 1.00 0.52 1.00 0.72 1.00
Satd. Flow (perm) 1825 3595 1825 3549 986 1643 1361 1617
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 150 1785 49 43 976 46 43 10 46 115 8 147
RTOR Reduction (vph) 0 0 0 0 0 0 0 40 0 0 128 0
Lane Group Flow (vph) 150 1834 0 43 1022 0 43 16 0 115 27 0
Confl. Peds. (#/hr) 14 17 17 14 8 18 18 8
Heavy Vehicles (%) 0% 1% 0% 0% 2% 0% 0% 0% 0% 0% 0% 0%
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 1 6 5 2 8 4
Permitted Phases 8 4
Actuated Green, G (s) 15.9 85.9 7.8 77.8 16.6 16.6 16.6 16.6
Effective Green, g (s) 15.9 85.9 7.8 77.8 16.6 16.6 16.6 16.6
Actuated g/C Ratio 0.12 0.66 0.06 0.60 0.13 0.13 0.13 0.13
Clearance Time (s) 6.0 6.6 6.0 6.6 7.1 7.1 7.1 7.1
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 223 2375 109 2123 125 209 173 206
v/s Ratio Prot c0.08 c0.51 0.02 0.29 0.01 0.02
v/s Ratio Perm 0.04 c0.08
v/c Ratio 0.67 0.77 0.39 0.48 0.34 0.08 0.66 0.13
Uniform Delay, d1 54.6 15.3 58.8 14.7 51.7 49.9 54.0 50.3
Progression Factor 1.20 0.41 0.75 1.46 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.0 1.3 2.1 0.7 1.7 0.2 9.3 0.3
Delay (s) 69.5 7.6 46.4 22.2 53.4 50.1 63.3 50.6
Level of Service E A D C D D E D
Approach Delay (s) 12.3 23.2 51.5 56.0
Approach LOS B C D E

Intersection Summary
HCM 2000 Control Delay 20.3 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 19.7
Intersection Capacity Utilization 97.5% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 196 1266 326 273 631 107 292 997 722 176 801 119
Future Volume (vph) 196 1266 326 273 631 107 292 997 722 176 801 119
Ideal Flow (vphpl) 1900 2000 1900 2050 1900 1900 2050 1900 2000 2050 1900 1900
Storage Length (m) 130.0 145.0 120.0 65.0 155.0 145.0 95.0 70.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 *1.00 1.00
Ped Bike Factor 0.99 0.95 0.99 0.95 1.00 0.97 1.00 0.97
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1785 3916 1551 1888 3684 1597 1907 3500 1681 1926 3721 1581
Flt Permitted 0.950 0.950 0.158 0.096
Satd. Flow (perm) 1759 3916 1468 1876 3684 1520 316 3500 1633 194 3721 1534
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 126 140 94 136
Link Speed (k/h) 60 60 60 60
Link Distance (m) 181.4 167.4 451.2 143.2
Travel Time (s) 10.9 10.0 27.1 8.6
Confl. Peds. (#/hr) 22 25 25 22 18 17 17 18
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 1% 3% 2% 2% 0% 1% 2% 0% 0% 1% 1%
Adj. Flow (vph) 213 1376 354 297 686 116 317 1084 785 191 871 129
Shared Lane Traffic (%)
Lane Group Flow (vph) 213 1376 354 297 686 116 317 1084 785 191 871 129
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 0.95 1.01 0.92 1.01 1.01 0.92 1.01 0.95 0.92 1.01 1.01
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 1 0 0 1 1 0 1 1 0
Detector Template 
Leading Detector (m) 5.0 0.0 0.0 5.0 0.0 0.0 5.0 5.0 0.0 5.0 5.0 0.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 5.0 1.8 1.8 5.0 1.8 1.8 5.0 5.0 1.8 5.0 5.0 1.8
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA Perm Prot NA Perm pm+pt NA pm+ov pm+pt NA Perm
Protected Phases 1 6 5 2 3 8 5 7 4
Permitted Phases 6 2 8 8 4 4
Detector Phase 1 6 6 5 2 2 3 8 5 7 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 5.0 20.0 20.0 5.0 8.0 5.0 5.0 8.0 8.0
Minimum Split (s) 10.0 29.2 29.2 10.0 29.2 29.2 8.0 45.7 10.0 8.0 45.7 45.7
Total Split (s) 30.0 50.3 50.3 23.0 43.3 43.3 11.0 48.7 23.0 8.0 45.7 45.7
Total Split (%) 23.1% 38.7% 38.7% 17.7% 33.3% 33.3% 8.5% 37.5% 17.7% 6.2% 35.2% 35.2%
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 25.0 44.1 44.1 18.0 37.1 37.1 8.0 42.0 18.0 5.0 39.0 39.0
Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.2 3.0 3.0 4.2 4.2
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 0.0 2.5 2.0 0.0 2.5 2.5
Lost Time Adjust (s) 0.0 0.0 0.0 -3.0 0.0 0.0 -3.0 0.0 0.0 -3.0 0.0 0.0
Total Lost Time (s) 5.0 6.2 6.2 2.0 6.2 6.2 0.0 6.7 5.0 0.0 6.7 6.7
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lead Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max None C-Max C-Max None None None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 16.0 16.0 16.0 16.0 32.0 32.0 32.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 20.1 44.1 44.1 21.2 42.2 42.2 56.5 41.8 61.7 53.5 38.8 38.8
Actuated g/C Ratio 0.15 0.34 0.34 0.16 0.32 0.32 0.43 0.32 0.47 0.41 0.30 0.30
v/c Ratio 0.77 1.04 0.61 0.97 0.57 0.20 1.17 0.96 0.94 1.03 0.78 0.23
Control Delay 80.5 58.4 13.4 102.5 46.8 9.0 135.0 63.0 46.6 102.0 47.7 5.8
Queue Delay 0.0 13.2 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0
Total Delay 80.5 71.6 13.4 102.5 46.8 9.0 135.0 63.0 46.7 102.0 47.7 5.8
LOS F E B F D A F E D F D A
Approach Delay 62.0 57.9 67.6 51.9
Approach LOS E E E D

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 4 (3%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 115
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.17
Intersection Signal Delay: 61.3 Intersection LOS: E
Intersection Capacity Utilization 106.5% ICU Level of Service G
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     299: RR 41 (SALEM RD) & HIGHWAY 2
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 213 1376 354 297 686 116 317 1084 785 191 871 129
v/c Ratio 0.77 1.04 0.61 0.97 0.57 0.20 1.17 0.96 0.94 1.03 0.78 0.23
Control Delay 80.5 58.4 13.4 102.5 46.8 9.0 135.0 63.0 46.6 102.0 47.7 5.8
Queue Delay 0.0 13.2 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0
Total Delay 80.5 71.6 13.4 102.5 46.8 9.0 135.0 63.0 46.7 102.0 47.7 5.8
Queue Length 50th (m) 50.2 ~185.4 14.0 80.5 89.3 5.6 ~66.1 143.0 154.7 ~33.2 102.1 0.0
Queue Length 95th (m) m61.7 #226.0 m32.9 #135.8 70.5 m5.9 #123.9 #186.7 #194.5 #81.4 124.9 12.8
Internal Link Dist (m) 157.4 143.4 427.2 119.2
Turn Bay Length (m) 130.0 145.0 120.0 65.0 155.0 145.0 95.0 70.0
Base Capacity (vph) 343 1328 581 307 1195 587 271 1130 831 186 1116 555
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 43 0 0 0 0 0 0 1 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.62 1.07 0.61 0.97 0.57 0.20 1.17 0.96 0.95 1.03 0.78 0.23

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 196 1266 326 273 631 107 292 997 722 176 801 119
Future Volume (vph) 196 1266 326 273 631 107 292 997 722 176 801 119
Ideal Flow (vphpl) 1900 2000 1900 2050 1900 1900 2050 1900 2000 2050 1900 1900
Total Lost time (s) 5.0 6.2 6.2 2.0 6.2 6.2 0.0 6.7 5.0 0.0 6.7 6.7
Lane Util. Factor 1.00 *1.00 1.00 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 *1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.98 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1785 3916 1468 1888 3684 1520 1906 3500 1648 1926 3721 1534
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.16 1.00 1.00 0.10 1.00 1.00
Satd. Flow (perm) 1785 3916 1468 1888 3684 1520 316 3500 1648 194 3721 1534
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 213 1376 354 297 686 116 317 1084 785 191 871 129
RTOR Reduction (vph) 0 0 83 0 0 78 0 0 51 0 0 90
Lane Group Flow (vph) 213 1376 271 297 686 38 317 1084 734 191 871 39
Confl. Peds. (#/hr) 22 25 25 22 18 17 17 18
Heavy Vehicles (%) 0% 1% 3% 2% 2% 0% 1% 2% 0% 0% 1% 1%
Turn Type Prot NA Perm Prot NA Perm pm+pt NA pm+ov pm+pt NA Perm
Protected Phases 1 6 5 2 3 8 5 7 4
Permitted Phases 6 2 8 8 4 4
Actuated Green, G (s) 20.1 44.1 44.1 18.2 42.2 42.2 49.8 41.8 60.0 43.8 38.8 38.8
Effective Green, g (s) 20.1 44.1 44.1 21.2 42.2 42.2 52.8 41.8 60.0 49.8 38.8 38.8
Actuated g/C Ratio 0.15 0.34 0.34 0.16 0.32 0.32 0.41 0.32 0.46 0.38 0.30 0.30
Clearance Time (s) 5.0 6.2 6.2 5.0 6.2 6.2 3.0 6.7 5.0 3.0 6.7 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 275 1328 497 307 1195 493 262 1125 760 180 1110 457
v/s Ratio Prot 0.12 c0.35 c0.16 0.19 c0.10 0.31 0.14 0.06 0.23
v/s Ratio Perm 0.18 0.02 0.39 0.31 c0.34 0.03
v/c Ratio 0.77 1.04 0.54 0.97 0.57 0.08 1.21 0.96 0.97 1.06 0.78 0.08
Uniform Delay, d1 52.8 43.0 34.8 54.1 36.4 30.4 32.1 43.4 34.0 33.0 41.8 32.8
Progression Factor 1.31 0.65 0.46 1.15 1.19 2.57 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 8.3 29.6 2.7 40.0 1.8 0.3 124.5 18.6 24.4 84.2 3.7 0.1
Delay (s) 77.3 57.6 18.6 102.0 45.4 78.5 156.6 61.9 58.4 117.2 45.5 32.9
Level of Service E E B F D E F E E F D C
Approach Delay (s) 52.7 64.2 74.4 55.6
Approach LOS D E E E

Intersection Summary
HCM 2000 Control Delay 62.6 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.07
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 17.9
Intersection Capacity Utilization 106.5% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 129 1583 972 247 206 68
Future Volume (vph) 129 1583 972 247 206 68
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 95.0 108.0 15.0 0.0
Storage Lanes 1 0 1 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 0.95 1.00 1.00
Ped Bike Factor 1.00 0.99 0.98
Frt 0.970 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1807 3614 3452 0 1789 1601
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1799 3614 3452 0 1789 1567
Right Turn on Red No Yes
Satd. Flow (RTOR) 74
Link Speed (k/h) 60 60 50
Link Distance (m) 127.0 65.0 101.5
Travel Time (s) 7.6 3.9 7.3
Confl. Peds. (#/hr) 8 8 9
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 1% 2% 0% 2% 2%
Adj. Flow (vph) 140 1721 1057 268 224 74
Shared Lane Traffic (%)
Lane Group Flow (vph) 140 1721 1325 0 224 74
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14
Number of Detectors 1 0 0 1 1
Detector Template 
Leading Detector (m) 5.0 0.0 0.0 13.0 13.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 5.0 1.8 1.8 13.0 13.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA NA Prot Perm
Protected Phases 1 6 2 4
Permitted Phases 4
Detector Phase 1 6 2 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 8.0 8.0
Minimum Split (s) 10.0 28.0 28.0 44.7 44.7
Total Split (s) 20.0 85.3 65.3 44.7 44.7
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Lane Group EBL EBT WBT WBR SBL SBR
Total Split (%) 15.4% 65.6% 50.2% 34.4% 34.4%
Maximum Green (s) 15.0 78.7 58.7 38.0 38.0
Yellow Time (s) 3.0 4.5 4.5 3.0 3.0
All-Red Time (s) 2.0 2.1 2.1 3.7 3.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 6.6 6.6 6.7 6.7
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max None None
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 12.0 12.0 31.0 31.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 15.4 95.0 74.6 21.7 21.7
Actuated g/C Ratio 0.12 0.73 0.57 0.17 0.17
v/c Ratio 0.65 0.65 0.67 0.75 0.23
Control Delay 68.1 7.5 15.9 66.8 10.9
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 68.1 7.5 15.9 66.8 10.9
LOS E A B E B
Approach Delay 12.0 15.9 52.9
Approach LOS B B D

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 77 (59%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 95
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.75
Intersection Signal Delay: 17.0 Intersection LOS: B
Intersection Capacity Utilization 74.0% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     611: HWY 2 (KINGSTON RD) & BEST BUY ENT
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Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 140 1721 1325 224 74
v/c Ratio 0.65 0.65 0.67 0.75 0.23
Control Delay 68.1 7.5 15.9 66.8 10.9
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 68.1 7.5 15.9 66.8 10.9
Queue Length 50th (m) 35.2 82.4 65.5 55.4 0.0
Queue Length 95th (m) m35.6 246.6 m83.6 77.9 12.3
Internal Link Dist (m) 103.0 41.0 77.5
Turn Bay Length (m) 95.0 15.0
Base Capacity (vph) 233 2641 1980 522 510
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.60 0.65 0.67 0.43 0.15

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 129 1583 972 247 206 68
Future Volume (vph) 129 1583 972 247 206 68
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 5.0 6.6 6.6 6.7 6.7
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.99 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.97 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1807 3614 3451 1789 1567
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1807 3614 3451 1789 1567
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 140 1721 1057 268 224 74
RTOR Reduction (vph) 0 0 0 0 0 62
Lane Group Flow (vph) 140 1721 1325 0 224 12
Confl. Peds. (#/hr) 8 8 9
Heavy Vehicles (%) 1% 1% 2% 0% 2% 2%
Turn Type Prot NA NA Prot Perm
Protected Phases 1 6 2 4
Permitted Phases 4
Actuated Green, G (s) 15.4 95.0 74.6 21.7 21.7
Effective Green, g (s) 15.4 95.0 74.6 21.7 21.7
Actuated g/C Ratio 0.12 0.73 0.57 0.17 0.17
Clearance Time (s) 5.0 6.6 6.6 6.7 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 214 2641 1980 298 261
v/s Ratio Prot 0.08 c0.48 0.38 c0.13
v/s Ratio Perm 0.01
v/c Ratio 0.65 0.65 0.67 0.75 0.05
Uniform Delay, d1 54.8 9.0 19.2 51.6 45.5
Progression Factor 1.11 0.68 0.68 1.00 1.00
Incremental Delay, d2 4.0 0.7 1.4 10.2 0.1
Delay (s) 64.6 6.8 14.5 61.8 45.5
Level of Service E A B E D
Approach Delay (s) 11.2 14.5 57.8
Approach LOS B B E

Intersection Summary
HCM 2000 Control Delay 16.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 18.3
Intersection Capacity Utilization 74.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 118 1880 660 40 51 112
Future Volume (vph) 118 1880 660 40 51 112
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 100.0 59.0 80.0 0.0
Storage Lanes 1 0 1 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 0.95 1.00 1.00
Ped Bike Factor 0.98
Frt 0.992 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1807 3614 3554 0 1825 1633
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1807 3614 3554 0 1825 1600
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 7 122
Link Speed (k/h) 70 70 50
Link Distance (m) 661.2 325.5 139.1
Travel Time (s) 34.0 16.7 10.0
Confl. Peds. (#/hr) 6
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 1% 2% 0% 0% 0%
Adj. Flow (vph) 128 2043 717 43 55 122
Shared Lane Traffic (%)
Lane Group Flow (vph) 128 2043 760 0 55 122
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14
Number of Detectors 1 0 0 2 1
Detector Template 
Leading Detector (m) 5.0 0.0 0.0 24.0 14.0
Trailing Detector (m) 0.0 0.0 0.0 -1.0 -1.0
Detector 1 Position(m) 0.0 0.0 0.0 -1.0 -1.0
Detector 1 Size(m) 5.0 1.8 1.8 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 15.0
Detector 2 Size(m) 9.0
Detector 2 Type Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0
Turn Type Prot NA NA Prot Perm
Protected Phases 1 6 2 4
Permitted Phases 4
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Lane Group EBL EBT WBT WBR SBL SBR
Detector Phase 1 6 2 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 8.0 8.0
Minimum Split (s) 9.8 30.0 30.0 33.9 33.9
Total Split (s) 22.0 96.0 74.0 34.0 34.0
Total Split (%) 16.9% 73.8% 56.9% 26.2% 26.2%
Maximum Green (s) 17.2 89.4 67.4 28.1 28.1
Yellow Time (s) 3.0 4.8 4.8 3.7 3.7
All-Red Time (s) 1.8 1.8 1.8 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.8 6.6 6.6 5.9 5.9
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max None None
Walk Time (s) 17.0 17.0 16.0 16.0
Flash Dont Walk (s) 5.0 5.0 12.0 12.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 14.5 107.7 88.4 9.8 9.8
Actuated g/C Ratio 0.11 0.83 0.68 0.08 0.08
v/c Ratio 0.64 0.68 0.31 0.40 0.52
Control Delay 71.7 3.5 2.3 65.4 17.9
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 71.7 3.5 2.3 65.4 17.9
LOS E A A E B
Approach Delay 7.5 2.3 32.6
Approach LOS A A C

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 89 (68%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.68
Intersection Signal Delay: 7.7 Intersection LOS: A
Intersection Capacity Utilization 72.1% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     627: HWY 2 (KINGSTON RD) & ALEXANDER'S CROSSING
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Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 128 2043 760 55 122
v/c Ratio 0.64 0.68 0.31 0.40 0.52
Control Delay 71.7 3.5 2.3 65.4 17.9
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 71.7 3.5 2.3 65.4 17.9
Queue Length 50th (m) 29.7 11.2 5.4 13.7 0.0
Queue Length 95th (m) m25.4 m0.7 13.4 26.7 18.2
Internal Link Dist (m) 637.2 301.5 115.1
Turn Bay Length (m) 100.0 80.0
Base Capacity (vph) 246 2993 2419 394 441
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.52 0.68 0.31 0.14 0.28

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 118 1880 660 40 51 112
Future Volume (vph) 118 1880 660 40 51 112
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 4.8 6.6 6.6 5.9 5.9
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1807 3614 3552 1825 1600
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1807 3614 3552 1825 1600
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 128 2043 717 43 55 122
RTOR Reduction (vph) 0 0 2 0 0 113
Lane Group Flow (vph) 128 2043 758 0 55 9
Confl. Peds. (#/hr) 6
Heavy Vehicles (%) 1% 1% 2% 0% 0% 0%
Turn Type Prot NA NA Prot Perm
Protected Phases 1 6 2 4
Permitted Phases 4
Actuated Green, G (s) 14.5 107.7 88.4 9.8 9.8
Effective Green, g (s) 14.5 107.7 88.4 9.8 9.8
Actuated g/C Ratio 0.11 0.83 0.68 0.08 0.08
Clearance Time (s) 4.8 6.6 6.6 5.9 5.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 201 2994 2415 137 120
v/s Ratio Prot 0.07 c0.57 0.21 c0.03
v/s Ratio Perm 0.01
v/c Ratio 0.64 0.68 0.31 0.40 0.08
Uniform Delay, d1 55.2 4.4 8.5 57.3 55.9
Progression Factor 1.29 0.72 0.22 1.00 1.00
Incremental Delay, d2 0.6 0.1 0.3 1.9 0.3
Delay (s) 71.8 3.3 2.1 59.2 56.2
Level of Service E A A E E
Approach Delay (s) 7.3 2.1 57.1
Approach LOS A A E

Intersection Summary
HCM 2000 Control Delay 8.9 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 17.3
Intersection Capacity Utilization 72.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 280 1693 604 83 229 118
Future Volume (vph) 280 1693 604 83 229 118
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 105.0 60.0 50.0 0.0
Storage Lanes 1 0 1 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 1.00 *0.95 0.95 0.95 1.00 1.00
Ped Bike Factor 1.00 1.00
Frt 0.982 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1825 3614 3513 0 1789 1601
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1823 3614 3513 0 1789 1601
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 13 128
Link Speed (k/h) 70 70 60
Link Distance (m) 325.5 140.2 739.1
Travel Time (s) 16.7 7.2 44.3
Confl. Peds. (#/hr) 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 1% 2% 0% 2% 2%
Adj. Flow (vph) 304 1840 657 90 249 128
Shared Lane Traffic (%)
Lane Group Flow (vph) 304 1840 747 0 249 128
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14
Number of Detectors 1 0 0 1 1
Detector Template 
Leading Detector (m) 5.0 0.0 0.0 15.0 15.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 5.0 1.8 1.8 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA NA Prot Perm
Protected Phases 1 6 2 4
Permitted Phases 4
Detector Phase 1 6 2 4 4
Switch Phase
Minimum Initial (s) 4.0 20.0 20.0 8.0 8.0
Minimum Split (s) 10.0 29.0 29.0 33.3 33.3
Total Split (s) 40.0 93.0 53.0 37.0 37.0
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Lane Group EBL EBT WBT WBR SBL SBR
Total Split (%) 30.8% 71.5% 40.8% 28.5% 28.5%
Maximum Green (s) 34.2 86.2 46.2 30.7 30.7
Yellow Time (s) 4.0 5.0 5.0 4.2 4.2
All-Red Time (s) 1.8 1.8 1.8 2.1 2.1
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.8 6.8 6.8 6.3 6.3
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max None None
Walk Time (s) 16.0 16.0 15.0 15.0
Flash Dont Walk (s) 5.0 5.0 12.0 12.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 26.7 93.6 61.1 23.3 23.3
Actuated g/C Ratio 0.21 0.72 0.47 0.18 0.18
v/c Ratio 0.81 0.71 0.45 0.78 0.33
Control Delay 79.6 3.4 17.4 67.1 9.0
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 79.6 3.4 17.4 67.1 9.0
LOS E A B E A
Approach Delay 14.2 17.4 47.4
Approach LOS B B D

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 95 (73%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.81
Intersection Signal Delay: 18.8 Intersection LOS: B
Intersection Capacity Utilization 70.4% ICU Level of Service C
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     629: HWY 2 (KINGSTON RD) & AUDLEY RD
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Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 304 1840 747 249 128
v/c Ratio 0.81 0.71 0.45 0.78 0.33
Control Delay 79.6 3.4 17.4 67.1 9.0
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 79.6 3.4 17.4 67.1 9.0
Queue Length 50th (m) 76.9 3.8 94.6 61.5 0.0
Queue Length 95th (m) 91.8 47.7 118.5 84.8 15.5
Internal Link Dist (m) 301.5 116.2 715.1
Turn Bay Length (m) 105.0 50.0
Base Capacity (vph) 480 2603 1658 422 475
Starvation Cap Reductn 0 48 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.63 0.72 0.45 0.59 0.27

Intersection Summary



HCM Signalized Intersection Capacity Analysis PM Peak Hour
629: HWY 2 (KINGSTON RD) & AUDLEY RD Pickering Ajax - 2041 Future BRT PM

Synchro 11 05-10-2021
IBI Group Page 52

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 280 1693 604 83 229 118
Future Volume (vph) 280 1693 604 83 229 118
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 5.8 6.8 6.8 6.3 6.3
Lane Util. Factor 1.00 *0.95 0.95 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.98 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1825 3614 3512 1789 1601
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1825 3614 3512 1789 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 304 1840 657 90 249 128
RTOR Reduction (vph) 0 0 7 0 0 105
Lane Group Flow (vph) 304 1840 740 0 249 23
Confl. Peds. (#/hr) 1 1
Heavy Vehicles (%) 0% 1% 2% 0% 2% 2%
Turn Type Prot NA NA Prot Perm
Protected Phases 1 6 2 4
Permitted Phases 4
Actuated Green, G (s) 26.7 93.6 61.1 23.3 23.3
Effective Green, g (s) 26.7 93.6 61.1 23.3 23.3
Actuated g/C Ratio 0.21 0.72 0.47 0.18 0.18
Clearance Time (s) 5.8 6.8 6.8 6.3 6.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 374 2602 1650 320 286
v/s Ratio Prot c0.17 c0.51 0.21 c0.14
v/s Ratio Perm 0.01
v/c Ratio 0.81 0.71 0.45 0.78 0.08
Uniform Delay, d1 49.3 10.4 23.1 50.9 44.4
Progression Factor 1.36 0.19 0.67 1.00 1.00
Incremental Delay, d2 9.8 1.2 0.7 11.3 0.1
Delay (s) 76.9 3.2 16.2 62.2 44.5
Level of Service E A B E D
Approach Delay (s) 13.6 16.2 56.2
Approach LOS B B E

Intersection Summary
HCM 2000 Control Delay 19.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 18.9
Intersection Capacity Utilization 70.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings PM Peak Hour
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Lane Group EBL EBT WBU WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 120 1696 23 787 120 55 55
Future Volume (vph) 120 1696 23 787 120 55 55
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 50.0 40.0 0.0 0.0 0.0
Storage Lanes 1 1 0 1 1
Taper Length (m) 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 0.95 0.95 1.00 1.00
Frt 0.980 0.850
Flt Protected 0.950 0.950 0.950
Satd. Flow (prot) 1750 3500 1750 3430 0 1750 1566
Flt Permitted 0.950 0.950 0.950
Satd. Flow (perm) 1750 3500 1750 3430 0 1750 1566
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 18 60
Link Speed (k/h) 48 48 48
Link Distance (m) 234.5 599.1 199.1
Travel Time (s) 17.6 44.9 14.9
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 130 1843 25 855 130 60 60
Shared Lane Traffic (%)
Lane Group Flow (vph) 130 1843 25 985 0 60 60
Enter Blocked Intersection No No No No No No No
Lane Alignment Left Left R NA Left Right Left Right
Median Width(m) 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 24 14 14 24 14
Number of Detectors 1 0 1 0 1 1
Detector Template Left Thru Left Thru Left Right
Leading Detector (m) 5.0 0.0 5.0 0.0 5.0 2.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 5.0 0.6 5.0 0.6 5.0 2.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA Prot NA Prot Perm
Protected Phases 3 8 7 4 6
Permitted Phases 6
Detector Phase 3 8 7 4 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 10.5 22.5 10.5 10.5 36.5 36.5
Total Split (s) 24.4 82.9 10.6 69.1 36.5 36.5
Total Split (%) 18.8% 63.8% 8.2% 53.2% 28.1% 28.1%
Maximum Green (s) 17.9 76.4 4.1 62.6 30.0 30.0
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.8 2.8 2.8 2.8 2.8 2.8



Lanes, Volumes, Timings PM Peak Hour
28: Dundas St. & Des Newman Blvd Whitby Oshawa - Future BRT PM
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Lane Group EBL EBT WBU WBT WBR SBL SBR
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.5 6.5 6.5 6.5 6.5 6.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max Max Max
Walk Time (s) 11.0 11.0 11.0
Flash Dont Walk (s) 5.0 19.0 19.0
Pedestrian Calls (#/hr) 0 0 0
Act Effct Green (s) 14.4 80.6 4.1 66.1 30.0 30.0
Actuated g/C Ratio 0.11 0.62 0.03 0.51 0.23 0.23
v/c Ratio 0.67 0.85 0.45 0.56 0.15 0.15
Control Delay 73.3 14.4 93.4 20.0 41.1 10.4
Queue Delay 0.0 0.6 0.0 0.0 0.0 0.0
Total Delay 73.3 15.0 93.4 20.0 41.1 10.4
LOS E B F B D B
Approach Delay 18.8 21.8 25.7
Approach LOS B C C

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 119 (92%), Referenced to phase 4:WBT and 8:EBT, Start of Green
Natural Cycle: 110
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.85
Intersection Signal Delay: 20.0 Intersection LOS: C
Intersection Capacity Utilization 69.8% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     28: Dundas St. & Des Newman Blvd
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Lane Group EBL EBT WBU WBT SBL SBR
Lane Group Flow (vph) 130 1843 25 985 60 60
v/c Ratio 0.67 0.85 0.45 0.56 0.15 0.15
Control Delay 73.3 14.4 93.4 20.0 41.1 10.4
Queue Delay 0.0 0.6 0.0 0.0 0.0 0.0
Total Delay 73.3 15.0 93.4 20.0 41.1 10.4
Queue Length 50th (m) 28.4 191.7 6.3 103.4 11.4 0.0
Queue Length 95th (m) m42.8 188.7 m#13.2 122.8 22.3 10.2
Internal Link Dist (m) 210.5 575.1 175.1
Turn Bay Length (m) 50.0 40.0
Base Capacity (vph) 240 2170 55 1753 403 407
Starvation Cap Reductn 0 89 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.54 0.89 0.45 0.56 0.15 0.15

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT WBU WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 120 1696 23 787 120 55 55
Future Volume (vph) 120 1696 23 787 120 55 55
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.5 6.5 6.5 6.5 6.5
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00
Frt 1.00 1.00 1.00 0.98 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1750 3500 1750 3431 1750 1566
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1750 3500 1750 3431 1750 1566
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 130 1843 25 855 130 60 60
RTOR Reduction (vph) 0 0 0 9 0 0 46
Lane Group Flow (vph) 130 1843 25 976 0 60 14
Turn Type Prot NA Prot NA Prot Perm
Protected Phases 3 8 7 4 6
Permitted Phases 6
Actuated Green, G (s) 14.4 78.0 2.5 66.1 30.0 30.0
Effective Green, g (s) 14.4 78.0 2.5 66.1 30.0 30.0
Actuated g/C Ratio 0.11 0.60 0.02 0.51 0.23 0.23
Clearance Time (s) 6.5 6.5 6.5 6.5 6.5 6.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 193 2100 33 1744 403 361
v/s Ratio Prot c0.07 c0.53 0.01 0.28 c0.03
v/s Ratio Perm 0.01
v/c Ratio 0.67 0.88 0.76 0.56 0.15 0.04
Uniform Delay, d1 55.5 22.0 63.4 22.0 39.8 38.8
Progression Factor 1.10 0.52 1.13 0.84 1.00 1.00
Incremental Delay, d2 6.5 4.1 62.0 1.2 0.8 0.2
Delay (s) 67.6 15.4 133.5 19.7 40.6 39.0
Level of Service E B F B D D
Approach Delay (s) 18.9 22.5 39.8
Approach LOS B C D

Intersection Summary
HCM 2000 Control Delay 20.9 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 19.5
Intersection Capacity Utilization 69.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings PM Peak Hour
33: Dundas St. & Highway 412 Onramp Whitby Oshawa - Future BRT PM

Synchro 11 05-10-2021
IBI Group Page 5

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 48 2205 1135 43 0 0
Future Volume (vph) 48 2205 1135 43 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 40.0 40.0 0.0 0.0
Storage Lanes 1 0 0 0
Taper Length (m) 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 0.95 1.00 1.00
Frt 0.994
Flt Protected 0.950
Satd. Flow (prot) 1750 3500 3479 0 0 0
Flt Permitted 0.206
Satd. Flow (perm) 379 3500 3479 0 0 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 15
Link Speed (k/h) 48 48 48
Link Distance (m) 307.6 234.5 250.2
Travel Time (s) 23.1 17.6 18.8
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 52 2397 1234 47 0 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 52 2397 1281 0 0 0
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 3.5 3.5 0.0
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 97 97 97 97
Number of Detectors 1 0 0
Detector Template Left Thru Thru
Leading Detector (m) 10.0 0.0 0.0
Trailing Detector (m) 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0
Detector 1 Size(m) 10.0 0.6 0.6
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0
Turn Type pm+pt NA NA
Protected Phases 7 4 8
Permitted Phases 4
Detector Phase 7 4 8
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0
Minimum Split (s) 10.5 22.5 22.5
Total Split (s) 11.0 130.0 119.0
Total Split (%) 8.5% 100.0% 91.5%
Maximum Green (s) 7.3 123.5 112.5
Yellow Time (s) 3.7 3.7 3.7
All-Red Time (s) 0.0 2.8 2.8
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Lane Group EBL EBT WBT WBR SBL SBR
Lost Time Adjust (s) 0.0 0.0 0.0
Total Lost Time (s) 3.7 6.5 6.5
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0
Recall Mode None C-Max C-Max
Walk Time (s) 11.0 11.0
Flash Dont Walk (s) 5.0 5.0
Pedestrian Calls (#/hr) 0 0
Act Effct Green (s) 126.3 130.0 117.4
Actuated g/C Ratio 0.97 1.00 0.90
v/c Ratio 0.12 0.68 0.41
Control Delay 0.3 0.5 1.2
Queue Delay 0.0 0.0 0.0
Total Delay 0.3 0.5 1.2
LOS A A A
Approach Delay 0.5 1.2
Approach LOS A A

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 5 (4%), Referenced to phase 4:EBTL and 8:WBT, Start of Green
Natural Cycle: 40
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.68
Intersection Signal Delay: 0.8 Intersection LOS: A
Intersection Capacity Utilization 75.8% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     33: Dundas St. & Highway 412 Onramp
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Lane Group EBL EBT WBT
Lane Group Flow (vph) 52 2397 1281
v/c Ratio 0.12 0.68 0.41
Control Delay 0.3 0.5 1.2
Queue Delay 0.0 0.0 0.0
Total Delay 0.3 0.5 1.2
Queue Length 50th (m) 0.0 0.0 4.8
Queue Length 95th (m) m0.0 0.0 5.0
Internal Link Dist (m) 283.6 210.5
Turn Bay Length (m) 40.0
Base Capacity (vph) 445 3500 3144
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 71 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.12 0.70 0.41

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 48 2205 1135 43 0 0
Future Volume (vph) 48 2205 1135 43 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.7 6.5 6.5
Lane Util. Factor 1.00 0.95 0.95
Frt 1.00 1.00 0.99
Flt Protected 0.95 1.00 1.00
Satd. Flow (prot) 1750 3500 3481
Flt Permitted 0.21 1.00 1.00
Satd. Flow (perm) 379 3500 3481
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 52 2397 1234 47 0 0
RTOR Reduction (vph) 0 0 2 0 0 0
Lane Group Flow (vph) 52 2397 1279 0 0 0
Turn Type pm+pt NA NA
Protected Phases 7 4 8
Permitted Phases 4
Actuated Green, G (s) 123.5 130.0 115.4
Effective Green, g (s) 123.5 130.0 115.4
Actuated g/C Ratio 0.95 1.00 0.89
Clearance Time (s) 3.7 6.5 6.5
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 406 3500 3090
v/s Ratio Prot 0.00 c0.68 0.37
v/s Ratio Perm 0.12
v/c Ratio 0.13 0.68 0.41
Uniform Delay, d1 0.3 0.0 1.3
Progression Factor 1.21 1.00 0.65
Incremental Delay, d2 0.1 0.5 0.4
Delay (s) 0.5 0.5 1.2
Level of Service A A A
Approach Delay (s) 0.5 1.2 0.0
Approach LOS A A A

Intersection Summary
HCM 2000 Control Delay 0.7 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.2
Intersection Capacity Utilization 75.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 0 2229 1136 0 37 32
Future Volume (vph) 0 2229 1136 0 37 32
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 0.850
Flt Protected 0.950
Satd. Flow (prot) 0 3500 3500 0 1750 1566
Flt Permitted 0.950
Satd. Flow (perm) 0 3500 3500 0 1750 1566
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 35
Link Speed (k/h) 48 48 48
Link Distance (m) 289.3 307.6 281.0
Travel Time (s) 21.7 23.1 21.1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 2423 1235 0 40 35
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 2423 1235 0 40 35
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 97 97 97 97
Number of Detectors 0 0 1 1
Detector Template Thru Thru Left Right
Leading Detector (m) 0.0 0.0 5.0 5.0
Trailing Detector (m) 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0
Detector 1 Size(m) 0.6 0.6 5.0 5.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0
Turn Type NA NA Prot Perm
Protected Phases 4 8 6
Permitted Phases 6
Detector Phase 4 8 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0
Minimum Split (s) 22.5 22.5 22.5 22.5
Total Split (s) 107.5 107.5 22.5 22.5
Total Split (%) 82.7% 82.7% 17.3% 17.3%
Maximum Green (s) 101.0 101.0 16.0 16.0
Yellow Time (s) 3.7 3.7 3.7 3.7
All-Red Time (s) 2.8 2.8 2.8 2.8
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.5 6.5 6.5 6.5
Lead/Lag
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Lane Group EBL EBT WBT WBR SBL SBR
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max Max Max
Walk Time (s) 11.0 11.0 11.0 11.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 101.0 101.0 16.0 16.0
Actuated g/C Ratio 0.78 0.78 0.12 0.12
v/c Ratio 0.89 0.45 0.19 0.16
Control Delay 13.9 10.9 53.7 17.4
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 13.9 10.9 53.7 17.4
LOS B B D B
Approach Delay 13.9 10.9 36.7
Approach LOS B B D

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 40 (31%), Referenced to phase 4:EBT and 8:WBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.89
Intersection Signal Delay: 13.3 Intersection LOS: B
Intersection Capacity Utilization 75.8% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     39: Dundas St. & Highway 412 Offramp
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Lane Group EBT WBT SBL SBR
Lane Group Flow (vph) 2423 1235 40 35
v/c Ratio 0.89 0.45 0.19 0.16
Control Delay 13.9 10.9 53.7 17.4
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 13.9 10.9 53.7 17.4
Queue Length 50th (m) 185.6 127.2 8.6 0.0
Queue Length 95th (m) 96.3 143.2 19.0 9.1
Internal Link Dist (m) 265.3 283.6 257.0
Turn Bay Length (m)
Base Capacity (vph) 2719 2719 215 223
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.89 0.45 0.19 0.16

Intersection Summary
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 0 2229 1136 0 37 32
Future Volume (vph) 0 2229 1136 0 37 32
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.5 6.5 6.5
Lane Util. Factor 0.95 0.95 1.00 1.00
Frt 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3500 3500 1750 1566
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3500 3500 1750 1566
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 2423 1235 0 40 35
RTOR Reduction (vph) 0 0 0 0 0 31
Lane Group Flow (vph) 0 2423 1235 0 40 4
Turn Type NA NA Prot Perm
Protected Phases 4 8 6
Permitted Phases 6
Actuated Green, G (s) 101.0 101.0 16.0 16.0
Effective Green, g (s) 101.0 101.0 16.0 16.0
Actuated g/C Ratio 0.78 0.78 0.12 0.12
Clearance Time (s) 6.5 6.5 6.5 6.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2719 2719 215 192
v/s Ratio Prot c0.69 0.35 c0.02
v/s Ratio Perm 0.00
v/c Ratio 0.89 0.45 0.19 0.02
Uniform Delay, d1 10.5 5.0 51.2 50.1
Progression Factor 0.84 2.04 1.00 1.00
Incremental Delay, d2 4.4 0.5 1.9 0.2
Delay (s) 13.2 10.7 53.1 50.3
Level of Service B B D D
Approach Delay (s) 13.2 10.7 51.8
Approach LOS B B D

Intersection Summary
HCM 2000 Control Delay 13.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 75.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 195 1509 139 109 701 202 118 88 42 202 115 132
Future Volume (vph) 195 1509 139 109 701 202 118 88 42 202 115 132
Ideal Flow (vphpl) 2050 2005 1900 1900 1900 1900 1900 1900 1900 2050 1900 2000
Storage Length (m) 74.7 0.0 25.0 0.0 48.3 0.0 22.6 31.0
Storage Lanes 1 0 1 0 1 0 1 1
Taper Length (m) 52.7 27.2 35.3 27.7
Lane Util. Factor 1.00 *1.00 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 1.00 1.00 0.99 0.99 1.00 1.00 0.98
Frt 0.987 0.966 0.951 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1448 3444 0 1373 3052 0 1608 1511 0 1783 1693 1542
Flt Permitted 0.950 0.950 0.629 0.595
Satd. Flow (perm) 1434 3444 0 1372 3052 0 1058 1511 0 1116 1693 1512
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 12 36 17 143
Link Speed (k/h) 50 50 50 50
Link Distance (m) 212.7 275.0 217.8 231.7
Travel Time (s) 15.3 19.8 15.7 16.7
Confl. Peds. (#/hr) 11 3 3 11 5 1 1 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 33% 12% 28% 30% 10% 17% 11% 21% 11% 8% 11% 9%
Adj. Flow (vph) 212 1640 151 118 762 220 128 96 46 220 125 143
Shared Lane Traffic (%)
Lane Group Flow (vph) 212 1791 0 118 982 0 128 142 0 220 125 143
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.92 0.95 1.01 1.01 1.01 1.01 1.01 1.01 1.01 0.92 1.01 0.95
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 0 1 0 1 1 1 1 1
Detector Template 
Leading Detector (m) 7.0 0.0 7.0 0.0 15.0 15.0 9.0 15.0 15.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10.0
Detector 1 Size(m) 7.0 0.0 7.0 0.0 15.0 15.0 9.0 15.0 5.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA Prot NA Perm NA Perm NA Perm
Protected Phases 1 6 5 2 8 4
Permitted Phases 8 4 4
Detector Phase 1 5 8 8 4 4 4
Switch Phase
Minimum Initial (s) 4.0 20.0 4.0 20.0 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 10.5 29.0 10.5 29.0 30.9 30.9 31.9 31.9 31.9
Total Split (s) 34.8 77.0 20.0 62.2 33.0 33.0 33.0 33.0 33.0
Total Split (%) 26.8% 59.2% 15.4% 47.8% 25.4% 25.4% 25.4% 25.4% 25.4%
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 28.6 70.8 13.8 56.0 27.1 27.1 27.1 27.1 27.1
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.5 2.5 2.5 2.5 2.2 2.2 2.2 2.2 2.2
Lost Time Adjust (s) -3.0 0.0 0.0 0.0 0.0 0.0 -2.0 0.0 0.0
Total Lost Time (s) 3.2 6.2 6.2 6.2 5.9 5.9 3.9 5.9 5.9
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max None None None None None
Walk Time (s) 14.0 14.0 13.0 13.0 14.0 14.0 14.0
Flash Dont Walk (s) 5.0 5.0 12.0 12.0 12.0 12.0 12.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 26.3 72.3 13.3 62.3 26.1 26.1 28.1 26.1 26.1
Actuated g/C Ratio 0.20 0.56 0.10 0.48 0.20 0.20 0.22 0.20 0.20
v/c Ratio 0.72 0.93 0.84 0.66 0.60 0.45 0.92 0.37 0.34
Control Delay 74.4 17.6 107.6 16.7 60.0 44.7 89.6 48.0 9.1
Queue Delay 0.0 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 74.4 19.5 107.6 16.7 60.0 44.7 89.6 48.0 9.1
LOS E B F B E D F D A
Approach Delay 25.3 26.5 51.9 55.3
Approach LOS C C D E

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 54 (42%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 110
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.93
Intersection Signal Delay: 31.3 Intersection LOS: C
Intersection Capacity Utilization 86.4% ICU Level of Service E
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     93: JEFFREY ST/MCQUAY ST & DUNDAS ST
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 212 1791 118 982 128 142 220 125 143
v/c Ratio 0.72 0.93 0.84 0.66 0.60 0.45 0.92 0.37 0.34
Control Delay 74.4 17.6 107.6 16.7 60.0 44.7 89.6 48.0 9.1
Queue Delay 0.0 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 74.4 19.5 107.6 16.7 60.0 44.7 89.6 48.0 9.1
Queue Length 50th (m) 46.1 50.2 29.6 49.3 27.4 25.8 50.6 25.4 0.0
Queue Length 95th (m) m59.5 #241.1 #59.6 34.3 47.3 44.8 #92.2 42.7 15.7
Internal Link Dist (m) 188.7 251.0 193.8 207.7
Turn Bay Length (m) 74.7 25.0 48.3 22.6 31.0
Base Capacity (vph) 351 1921 145 1480 220 328 249 352 428
Starvation Cap Reductn 0 57 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.60 0.96 0.81 0.66 0.58 0.43 0.88 0.36 0.33

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 195 1509 139 109 701 202 118 88 42 202 115 132
Future Volume (vph) 195 1509 139 109 701 202 118 88 42 202 115 132
Ideal Flow (vphpl) 2050 2005 1900 1900 1900 1900 1900 1900 1900 2050 1900 2000
Total Lost time (s) 3.2 6.2 6.2 6.2 5.9 5.9 3.9 5.9 5.9
Lane Util. Factor 1.00 *1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.97 1.00 0.95 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1448 3445 1373 3053 1598 1511 1781 1693 1512
Flt Permitted 0.95 1.00 0.95 1.00 0.63 1.00 0.60 1.00 1.00
Satd. Flow (perm) 1448 3445 1373 3053 1058 1511 1116 1693 1512
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 212 1640 151 118 762 220 128 96 46 220 125 143
RTOR Reduction (vph) 0 5 0 0 19 0 0 14 0 0 0 114
Lane Group Flow (vph) 212 1786 0 118 963 0 128 128 0 220 125 29
Confl. Peds. (#/hr) 11 3 3 11 5 1 1 5
Heavy Vehicles (%) 33% 12% 28% 30% 10% 17% 11% 21% 11% 8% 11% 9%
Turn Type Prot NA Prot NA Perm NA Perm NA Perm
Protected Phases 1 6 5 2 8 4
Permitted Phases 8 4 4
Actuated Green, G (s) 23.3 72.3 13.3 62.3 26.1 26.1 26.1 26.1 26.1
Effective Green, g (s) 26.3 72.3 13.3 62.3 26.1 26.1 28.1 26.1 26.1
Actuated g/C Ratio 0.20 0.56 0.10 0.48 0.20 0.20 0.22 0.20 0.20
Clearance Time (s) 6.2 6.2 6.2 6.2 5.9 5.9 5.9 5.9 5.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 292 1915 140 1463 212 303 241 339 303
v/s Ratio Prot c0.15 c0.52 0.09 0.32 0.08 0.07
v/s Ratio Perm 0.12 c0.20 0.02
v/c Ratio 0.73 0.93 0.84 0.66 0.60 0.42 0.91 0.37 0.09
Uniform Delay, d1 48.5 26.6 57.3 25.8 47.2 45.4 49.8 44.8 42.3
Progression Factor 1.37 0.38 1.15 0.55 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.2 6.3 33.6 2.3 4.8 1.0 35.3 0.7 0.1
Delay (s) 71.5 16.4 99.5 16.4 52.0 46.3 85.0 45.5 42.5
Level of Service E B F B D D F D D
Approach Delay (s) 22.3 25.3 49.0 62.4
Approach LOS C C D E

Intersection Summary
HCM 2000 Control Delay 30.1 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 18.3
Intersection Capacity Utilization 86.4% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 222 1299 138 22 751 104 126 200 12 61 153 92
Future Volume (vph) 222 1299 138 22 751 104 126 200 12 61 153 92
Ideal Flow (vphpl) 2050 2005 1900 1900 1900 1900 2050 1900 1900 1900 1900 1900
Storage Length (m) 44.5 40.0 40.0 157.1 23.4 14.6 35.0 0.0
Storage Lanes 1 1 1 0 1 1 1 0
Taper Length (m) 31.3 29.4 40.9 25.0
Lane Util. Factor 1.00 *1.00 *1.00 1.00 *1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.97 1.00 1.00 1.00 0.98 0.99 0.99
Frt 0.850 0.982 0.850 0.944
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1667 3367 1437 1361 3218 0 1683 1626 1261 1591 1559 0
Flt Permitted 0.950 0.950 0.372 0.449
Satd. Flow (perm) 1659 3367 1389 1359 3218 0 658 1626 1236 748 1559 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 85 15 138 23
Link Speed (k/h) 50 50 50 50
Link Distance (m) 281.1 304.8 357.8 497.0
Travel Time (s) 20.2 21.9 25.8 35.8
Confl. Peds. (#/hr) 5 4 4 5 1 6 6 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 4% 6% 0% 18% 2% 8% 3% 4% 14% 1% 3% 0%
Adj. Flow (vph) 241 1412 150 24 816 113 137 217 13 66 166 100
Shared Lane Traffic (%)
Lane Group Flow (vph) 241 1412 150 24 929 0 137 217 13 66 266 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.05 1.08 1.16 1.16 1.16 1.16 1.05 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 0 0 1 0 1 1 0 1 1
Detector Template 
Leading Detector (m) 7.0 0.0 0.0 7.0 0.0 7.0 7.0 0.0 7.0 7.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 7.0 15.0 15.0 7.0 15.0 7.0 7.0 15.0 7.0 7.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA Perm Prot NA Perm NA Perm Perm NA
Protected Phases 1 6 5 2 8 4
Permitted Phases 6 8 8 4
Detector Phase 1 6 5 8 8 8 4 4
Switch Phase
Minimum Initial (s) 4.0 20.0 20.0 4.0 20.0 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 10.5 29.0 29.0 10.5 29.0 35.5 35.5 35.5 35.5 35.5
Total Split (s) 32.0 76.0 76.0 13.0 57.0 41.0 41.0 41.0 41.0 41.0
Total Split (%) 24.6% 58.5% 58.5% 10.0% 43.8% 31.5% 31.5% 31.5% 31.5% 31.5%
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 25.5 69.5 69.5 6.5 50.5 34.5 34.5 34.5 34.5 34.5
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8
Lost Time Adjust (s) -3.0 0.0 0.0 0.0 0.0 -3.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.5 6.5 6.5 6.5 6.5 3.5 6.5 6.5 6.5 6.5
Lead/Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max None C-Max None None None None None
Walk Time (s) 14.0 14.0 14.0 17.0 17.0 17.0 17.0 17.0
Flash Dont Walk (s) 5.0 5.0 5.0 12.0 12.0 12.0 12.0 12.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 25.5 81.6 81.6 6.7 60.8 30.2 27.2 27.2 27.2 27.2
Actuated g/C Ratio 0.20 0.63 0.63 0.05 0.47 0.23 0.21 0.21 0.21 0.21
v/c Ratio 0.74 0.67 0.17 0.34 0.61 0.90 0.64 0.04 0.42 0.78
Control Delay 69.7 11.0 1.4 66.5 30.2 98.0 54.7 0.2 51.0 58.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 69.7 11.0 1.4 66.5 30.2 98.0 54.7 0.2 51.0 58.8
LOS E B A E C F D A D E
Approach Delay 18.1 31.1 68.9 57.3
Approach LOS B C E E

Intersection Summary
Area Type: CBD
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 1 (1%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.90
Intersection Signal Delay: 30.8 Intersection LOS: C
Intersection Capacity Utilization 83.4% ICU Level of Service E
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     94: COCHRANE ST/RR 43 (COCHRANE ST) & DUNDAS ST
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 241 1412 150 24 929 137 217 13 66 266
v/c Ratio 0.74 0.67 0.17 0.34 0.61 0.90 0.64 0.04 0.42 0.78
Control Delay 69.7 11.0 1.4 66.5 30.2 98.0 54.7 0.2 51.0 58.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 69.7 11.0 1.4 66.5 30.2 98.0 54.7 0.2 51.0 58.8
Queue Length 50th (m) 46.5 80.5 1.1 5.7 75.9 31.2 46.6 0.0 13.5 54.2
Queue Length 95th (m) 73.1 151.0 5.5 m8.0 m96.8 #58.4 66.9 0.0 25.4 77.7
Internal Link Dist (m) 257.1 280.8 333.8 473.0
Turn Bay Length (m) 44.5 40.0 40.0 23.4 14.6 35.0
Base Capacity (vph) 368 2113 903 73 1514 189 431 429 198 430
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.65 0.67 0.17 0.33 0.61 0.72 0.50 0.03 0.33 0.62

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 222 1299 138 22 751 104 126 200 12 61 153 92
Future Volume (vph) 222 1299 138 22 751 104 126 200 12 61 153 92
Ideal Flow (vphpl) 2050 2005 1900 1900 1900 1900 2050 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 6.5 6.5 6.5 6.5 3.5 6.5 6.5 6.5 6.5
Lane Util. Factor 1.00 *1.00 *1.00 1.00 *1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 1.00 0.98 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00
Frt 1.00 1.00 0.85 1.00 0.98 1.00 1.00 0.85 1.00 0.94
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1667 3367 1389 1361 3218 1682 1626 1236 1582 1558
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.37 1.00 1.00 0.45 1.00
Satd. Flow (perm) 1667 3367 1389 1361 3218 658 1626 1236 747 1558
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 241 1412 150 24 816 113 137 217 13 66 166 100
RTOR Reduction (vph) 0 0 33 0 8 0 0 0 10 0 18 0
Lane Group Flow (vph) 241 1412 117 24 921 0 137 217 3 66 248 0
Confl. Peds. (#/hr) 5 4 4 5 1 6 6 1
Heavy Vehicles (%) 4% 6% 0% 18% 2% 8% 3% 4% 14% 1% 3% 0%
Turn Type Prot NA Perm Prot NA Perm NA Perm Perm NA
Protected Phases 1 6 5 2 8 4
Permitted Phases 6 8 8 4
Actuated Green, G (s) 22.5 78.9 78.9 4.4 60.8 27.2 27.2 27.2 27.2 27.2
Effective Green, g (s) 25.5 78.9 78.9 4.4 60.8 30.2 27.2 27.2 27.2 27.2
Actuated g/C Ratio 0.20 0.61 0.61 0.03 0.47 0.23 0.21 0.21 0.21 0.21
Clearance Time (s) 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 326 2043 843 46 1505 152 340 258 156 325
v/s Ratio Prot c0.14 c0.42 0.02 0.29 0.13 0.16
v/s Ratio Perm 0.08 c0.21 0.00 0.09
v/c Ratio 0.74 0.69 0.14 0.52 0.61 0.90 0.64 0.01 0.42 0.76
Uniform Delay, d1 49.1 17.3 11.0 61.8 25.8 48.5 46.9 40.7 44.6 48.4
Progression Factor 1.18 0.52 0.17 0.96 1.04 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.3 1.7 0.3 7.2 1.3 45.1 3.9 0.0 1.8 10.1
Delay (s) 65.3 10.6 2.2 66.5 28.2 93.5 50.8 40.8 46.4 58.5
Level of Service E B A E C F D D D E
Approach Delay (s) 17.2 29.1 66.4 56.1
Approach LOS B C E E

Intersection Summary
HCM 2000 Control Delay 29.5 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 19.5
Intersection Capacity Utilization 83.4% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 149 1805 44 61 828 12 30 7 57 27 19 49
Future Volume (vph) 149 1805 44 61 828 12 30 7 57 27 19 49
Ideal Flow (vphpl) 1900 2005 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 41.1 0.0 47.6 0.0 17.0 0.0 18.6 0.0
Storage Lanes 1 0 1 0 1 1 1 0
Taper Length (m) 46.4 52.7 27.1 21.0
Lane Util. Factor 1.00 *1.00 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 1.00 1.00 0.99 0.96 0.97 0.98
Frt 0.996 0.998 0.850 0.893
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1394 3433 0 1513 3268 0 1750 1879 1479 1785 1538 0
Flt Permitted 0.950 0.950 0.709 0.752
Satd. Flow (perm) 1388 3433 0 1508 3268 0 1291 1879 1415 1368 1538 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 3 1 133 53
Link Speed (k/h) 50 50 50 50
Link Distance (m) 599.1 212.7 115.0 89.8
Travel Time (s) 43.1 15.3 8.3 6.5
Confl. Peds. (#/hr) 6 17 17 6 9 23 23 9
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 28% 15% 9% 18% 9% 7% 2% 0% 8% 0% 0% 10%
Adj. Flow (vph) 162 1962 48 66 900 13 33 8 62 29 21 53
Shared Lane Traffic (%)
Lane Group Flow (vph) 162 2010 0 66 913 0 33 8 62 29 74 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 0.95 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 0 1 0 1 1 0 1 1
Detector Template 
Leading Detector (m) 7.0 0.0 7.0 0.0 9.0 15.0 0.0 9.0 15.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 7.0 0.0 7.0 0.0 9.0 15.0 0.0 9.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA Prot NA Perm NA Perm Perm NA
Protected Phases 1 6 5 2 8 4
Permitted Phases 8 8 4
Detector Phase 1 5 8 8 8 4 4
Switch Phase
Minimum Initial (s) 4.0 8.0 4.0 8.0 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 10.5 31.0 10.5 31.0 35.3 35.3 35.3 34.3 34.3
Total Split (s) 32.8 82.0 12.6 61.8 35.4 35.4 35.4 35.4 35.4
Total Split (%) 25.2% 63.1% 9.7% 47.5% 27.2% 27.2% 27.2% 27.2% 27.2%
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 26.5 75.7 6.3 55.5 29.1 29.1 29.1 29.1 29.1
Yellow Time (s) 4.0 4.0 4.0 4.0 3.3 3.3 3.3 3.3 3.3
All-Red Time (s) 2.3 2.3 2.3 2.3 3.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 -1.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.3 6.3 5.3 6.3 6.3 6.3 6.3 6.3 6.3
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max None None None None None
Walk Time (s) 17.0 17.0 16.0 16.0 16.0 16.0 16.0
Flash Dont Walk (s) 5.0 5.0 12.0 12.0 12.0 12.0 12.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 20.3 92.6 12.8 84.2 9.5 9.5 9.5 9.5 9.5
Actuated g/C Ratio 0.16 0.71 0.10 0.65 0.07 0.07 0.07 0.07 0.07
v/c Ratio 0.75 0.82 0.44 0.43 0.35 0.06 0.27 0.29 0.46
Control Delay 82.7 11.1 51.0 10.8 67.0 55.6 3.0 63.9 31.2
Queue Delay 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 82.7 11.3 51.0 10.8 67.0 55.6 3.0 63.9 31.2
LOS F B D B E E A E C
Approach Delay 16.6 13.5 27.6 40.4
Approach LOS B B C D

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 55 (42%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 120
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.82
Intersection Signal Delay: 16.8 Intersection LOS: B
Intersection Capacity Utilization 86.7% ICU Level of Service E
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     420: WHITE OAKS CT & DUNDAS ST
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Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 162 2010 66 913 33 8 62 29 74
v/c Ratio 0.75 0.82 0.44 0.43 0.35 0.06 0.27 0.29 0.46
Control Delay 82.7 11.1 51.0 10.8 67.0 55.6 3.0 63.9 31.2
Queue Delay 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 82.7 11.3 51.0 10.8 67.0 55.6 3.0 63.9 31.2
Queue Length 50th (m) 38.6 215.2 14.6 36.4 7.6 1.8 0.0 6.7 4.8
Queue Length 95th (m) m41.0 264.0 m23.8 50.2 17.3 6.4 0.0 15.5 18.3
Internal Link Dist (m) 575.1 188.7 91.0 65.8
Turn Bay Length (m) 41.1 47.6 17.0 18.6
Base Capacity (vph) 287 2446 149 2116 288 420 419 306 385
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 83 0 0 0 0 3 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.56 0.85 0.44 0.43 0.11 0.02 0.15 0.09 0.19

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 149 1805 44 61 828 12 30 7 57 27 19 49
Future Volume (vph) 149 1805 44 61 828 12 30 7 57 27 19 49
Ideal Flow (vphpl) 1900 2005 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 5.3 6.3 6.3 6.3 6.3 6.3 6.3
Lane Util. Factor 1.00 *1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.96 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.97 1.00
Frt 1.00 1.00 1.00 1.00 1.00 1.00 0.85 1.00 0.89
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1394 3434 1513 3267 1730 1879 1415 1728 1538
Flt Permitted 0.95 1.00 0.95 1.00 0.71 1.00 1.00 0.75 1.00
Satd. Flow (perm) 1394 3434 1513 3267 1291 1879 1415 1369 1538
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 162 1962 48 66 900 13 33 8 62 29 21 53
RTOR Reduction (vph) 0 1 0 0 0 0 0 0 58 0 50 0
Lane Group Flow (vph) 162 2009 0 66 913 0 33 8 4 29 24 0
Confl. Peds. (#/hr) 6 17 17 6 9 23 23 9
Heavy Vehicles (%) 28% 15% 9% 18% 9% 7% 2% 0% 8% 0% 0% 10%
Turn Type Prot NA Prot NA Perm NA Perm Perm NA
Protected Phases 1 6 5 2 8 4
Permitted Phases 8 8 4
Actuated Green, G (s) 20.3 91.4 11.8 82.9 7.9 7.9 7.9 7.9 7.9
Effective Green, g (s) 20.3 91.4 12.8 82.9 7.9 7.9 7.9 7.9 7.9
Actuated g/C Ratio 0.16 0.70 0.10 0.64 0.06 0.06 0.06 0.06 0.06
Clearance Time (s) 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 217 2414 148 2083 78 114 85 83 93
v/s Ratio Prot c0.12 c0.58 0.04 0.28 0.00 0.02
v/s Ratio Perm c0.03 0.00 0.02
v/c Ratio 0.75 0.83 0.45 0.44 0.42 0.07 0.04 0.35 0.26
Uniform Delay, d1 52.4 13.8 55.3 11.8 58.9 57.6 57.5 58.6 58.3
Progression Factor 1.32 0.55 0.80 0.78 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 9.0 2.4 1.7 0.5 3.7 0.3 0.2 2.5 1.5
Delay (s) 78.3 10.0 45.7 9.8 62.5 57.8 57.7 61.1 59.8
Level of Service E B D A E E E E E
Approach Delay (s) 15.1 12.2 59.3 60.1
Approach LOS B B E E

Intersection Summary
HCM 2000 Control Delay 17.0 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 18.9
Intersection Capacity Utilization 86.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 1755 0 0 1001 0 0 0 0 0 0 0
Future Volume (vph) 0 1755 0 0 1001 0 0 0 0 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt
Flt Protected
Satd. Flow (prot) 0 3500 0 0 3500 0 0 0 0 0 0 0
Flt Permitted
Satd. Flow (perm) 0 3500 0 0 3500 0 0 0 0 0 0 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR)
Link Speed (k/h) 50 50 50 50
Link Distance (m) 260.0 281.1 73.8 91.9
Travel Time (s) 18.7 20.2 5.3 6.6
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1908 0 0 1088 0 0 0 0 0 0 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 1908 0 0 1088 0 0 0 0 0 0 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 0.0 0.0
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 9.0 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 0 0
Detector Template 
Leading Detector (m) 0.0 0.0
Trailing Detector (m) 0.0 0.0
Turn Type NA NA
Protected Phases 2 2
Permitted Phases
Detector Phase
Switch Phase
Minimum Initial (s) 15.0 15.0
Minimum Split (s) 23.0 23.0
Total Split (s) 102.0 102.0
Total Split (%) 78.5% 78.5%
Maximum Green (s) 96.1 96.1
Yellow Time (s) 4.0 4.0
All-Red Time (s) 1.9 1.9
Lost Time Adjust (s) 0.0 0.0
Total Lost Time (s) 5.9 5.9
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0
Recall Mode C-Max C-Max
Walk Time (s) 5.0 5.0
Flash Dont Walk (s) 5.0 5.0
Pedestrian Calls (#/hr) 0 0
Act Effct Green (s) 130.0 130.0
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Lane Group Ø4
Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphpl)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (k/h)
Link Distance (m)
Travel Time (s)
Peak Hour Factor
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(m)
Link Offset(m)
Crosswalk Width(m)
Two way Left Turn Lane
Headway Factor
Turning Speed (k/h)
Number of Detectors 
Detector Template 
Leading Detector (m)
Trailing Detector (m)
Turn Type
Protected Phases 4
Permitted Phases
Detector Phase
Switch Phase
Minimum Initial (s) 8.0
Minimum Split (s) 28.0
Total Split (s) 28.0
Total Split (%) 22%
Maximum Green (s) 24.0
Yellow Time (s) 3.0
All-Red Time (s) 1.0
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0
Recall Mode None
Walk Time (s) 12.0
Flash Dont Walk (s) 12.0
Pedestrian Calls (#/hr) 0
Act Effct Green (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Actuated g/C Ratio 1.00 1.00
v/c Ratio 0.55 0.31
Control Delay 0.2 0.2
Queue Delay 0.0 0.0
Total Delay 0.2 0.2
LOS A A
Approach Delay 0.2 0.2
Approach LOS A A

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 0 (0%), Referenced to phase 2:EBWB, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.55
Intersection Signal Delay: 0.2 Intersection LOS: A
Intersection Capacity Utilization 53.4% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     488: DUNDAS ST & FIRE HALL 6
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Lane Group Ø4
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS

Intersection Summary



Queues PM Peak Hour
488: DUNDAS ST & FIRE HALL 6 Whitby Oshawa - Future BRT PM

Synchro 11 05-10-2021
IBI Group Page 29

Lane Group EBT WBT
Lane Group Flow (vph) 1908 1088
v/c Ratio 0.55 0.31
Control Delay 0.2 0.2
Queue Delay 0.0 0.0
Total Delay 0.2 0.2
Queue Length 50th (m) 0.0 0.0
Queue Length 95th (m) m0.0 0.0
Internal Link Dist (m) 236.0 257.1
Turn Bay Length (m)
Base Capacity (vph) 3500 3500
Starvation Cap Reductn 0 0
Spillback Cap Reductn 0 0
Storage Cap Reductn 0 0
Reduced v/c Ratio 0.55 0.31

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 1755 0 0 1001 0 0 0 0 0 0 0
Future Volume (vph) 0 1755 0 0 1001 0 0 0 0 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.9 5.9
Lane Util. Factor 0.95 0.95
Frt 1.00 1.00
Flt Protected 1.00 1.00
Satd. Flow (prot) 3500 3500
Flt Permitted 1.00 1.00
Satd. Flow (perm) 3500 3500
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1908 0 0 1088 0 0 0 0 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 1908 0 0 1088 0 0 0 0 0 0 0
Turn Type NA NA
Protected Phases 2 2
Permitted Phases
Actuated Green, G (s) 130.0 130.0
Effective Green, g (s) 130.0 130.0
Actuated g/C Ratio 1.00 1.00
Clearance Time (s) 5.9 5.9
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 3500 3500
v/s Ratio Prot c0.55 0.31
v/s Ratio Perm
v/c Ratio 0.55 0.31
Uniform Delay, d1 0.0 0.0
Progression Factor 1.00 1.00
Incremental Delay, d2 0.2 0.2
Delay (s) 0.2 0.2
Level of Service A A
Approach Delay (s) 0.2 0.2 0.0 0.0
Approach LOS A A A A

Intersection Summary
HCM 2000 Control Delay 0.2 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 9.9
Intersection Capacity Utilization 53.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 15 1794 967 9 11 7
Future Volume (vph) 15 1794 967 9 11 7
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 165.0 125.0 0.0 0.0
Storage Lanes 1 0 1 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 0.95 1.00 1.00
Frt 0.999 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1342 3336 3455 0 1487 1065
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1342 3336 3455 0 1487 1065
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 1 8
Link Speed (k/h) 48 48 48
Link Distance (m) 335.9 289.3 412.7
Travel Time (s) 25.2 21.7 31.0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 33% 7% 3% 25% 20% 50%
Adj. Flow (vph) 16 1950 1051 10 12 8
Shared Lane Traffic (%)
Lane Group Flow (vph) 16 1950 1061 0 12 8
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 24 14 24 14
Number of Detectors 1 0 0 1 1
Detector Template Left Thru Thru Left Right
Leading Detector (m) 10.0 0.0 0.0 7.0 7.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 10.0 7.0 7.0 7.0 7.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA NA Perm Perm
Protected Phases 7 4 8
Permitted Phases 6 6
Detector Phase 7 4 8 6 6
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 8.0 8.0
Minimum Split (s) 11.5 28.0 28.0 38.4 38.4
Total Split (s) 13.3 91.6 78.3 38.4 38.4
Total Split (%) 10.2% 70.5% 60.2% 29.5% 29.5%
Maximum Green (s) 6.8 85.1 71.8 32.0 32.0
Yellow Time (s) 4.7 4.7 4.7 3.4 3.4
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Lane Group EBL EBT WBT WBR SBL SBR
All-Red Time (s) 1.8 1.8 1.8 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.5 6.5 6.5 6.4 6.4
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max None None
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 25.0 25.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 7.2 121.5 115.4 8.1 8.1
Actuated g/C Ratio 0.06 0.93 0.89 0.06 0.06
v/c Ratio 0.22 0.63 0.35 0.13 0.11
Control Delay 64.9 3.1 0.8 60.9 33.6
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 64.9 3.2 0.8 60.9 33.6
LOS E A A E C
Approach Delay 3.7 0.8 50.0
Approach LOS A A D

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 81 (62%), Referenced to phase 4:EBT and 8:WBT, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.63
Intersection Signal Delay: 3.0 Intersection LOS: A
Intersection Capacity Utilization 67.0% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     665: Dundas St. & Halls Rd. 
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Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 16 1950 1061 12 8
v/c Ratio 0.22 0.63 0.35 0.13 0.11
Control Delay 64.9 3.1 0.8 60.9 33.6
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 64.9 3.2 0.8 60.9 33.6
Queue Length 50th (m) 3.7 0.0 0.0 2.7 0.0
Queue Length 95th (m) 10.6 89.4 6.7 8.8 4.8
Internal Link Dist (m) 311.9 265.3 388.7
Turn Bay Length (m) 165.0
Base Capacity (vph) 78 3119 3068 366 268
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 65 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.21 0.64 0.35 0.03 0.03

Intersection Summary
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 15 1794 967 9 11 7
Future Volume (vph) 15 1794 967 9 11 7
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.5 6.5 6.4 6.4
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1342 3336 3454 1487 1065
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1342 3336 3454 1487 1065
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 16 1950 1051 10 12 8
RTOR Reduction (vph) 0 0 0 0 0 8
Lane Group Flow (vph) 16 1950 1061 0 12 0
Heavy Vehicles (%) 33% 7% 3% 25% 20% 50%
Turn Type Prot NA NA Perm Perm
Protected Phases 7 4 8
Permitted Phases 6 6
Actuated Green, G (s) 3.5 113.8 103.8 3.3 3.3
Effective Green, g (s) 3.5 113.8 103.8 3.3 3.3
Actuated g/C Ratio 0.03 0.88 0.80 0.03 0.03
Clearance Time (s) 6.5 6.5 6.5 6.4 6.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 36 2920 2757 37 27
v/s Ratio Prot 0.01 c0.58 0.31
v/s Ratio Perm c0.01 0.00
v/c Ratio 0.44 0.67 0.38 0.32 0.01
Uniform Delay, d1 62.3 2.4 3.8 62.3 61.8
Progression Factor 1.00 1.00 0.14 1.00 1.00
Incremental Delay, d2 8.5 1.2 0.4 5.1 0.1
Delay (s) 70.8 3.7 0.9 67.3 61.9
Level of Service E A A E E
Approach Delay (s) 4.2 0.9 65.1
Approach LOS A A E

Intersection Summary
HCM 2000 Control Delay 3.5 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 19.4
Intersection Capacity Utilization 67.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings PM Peak Hour
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1439 117 12 1033 25 36
Future Volume (vph) 1439 117 12 1033 25 36
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 33.0 20.0 0.0 0.0
Storage Lanes 0 0 0 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 0.95 0.95 0.95 0.95 1.00 1.00
Frt 0.989 0.865
Flt Protected 0.999 0.950
Satd. Flow (prot) 3365 0 0 3464 0 1625
Flt Permitted 0.999 0.950
Satd. Flow (perm) 3365 0 0 3464 0 1625
Link Speed (k/h) 50 50 48
Link Distance (m) 414.1 110.3 113.4
Travel Time (s) 29.8 7.9 8.5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 5% 4% 0% 3% 0% 0%
Adj. Flow (vph) 1564 127 13 1123 27 39
Shared Lane Traffic (%)
Lane Group Flow (vph) 1691 0 0 1136 27 39
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(m) 3.5 3.5 0.0
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 14 24 24 14
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization Err% ICU Level of Service H
Analysis Period (min) 15



Lanes, Volumes, Timings PM Peak Hour
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 332 1198 125 64 949 176 94 551 56 213 411 327
Future Volume (vph) 332 1198 125 64 949 176 94 551 56 213 411 327
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 92.0 40.0 38.0 40.0 64.0 0.0 103.0 40.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 37.0 48.0 66.0 82.0
Lane Util. Factor 1.00 *1.00 0.95 1.00 0.95 0.95 1.00 0.95 0.95 1.00 0.95 0.95
Ped Bike Factor 1.00 1.00 1.00 0.99 1.00 0.97
Frt 0.986 0.977 0.986 0.934
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1785 3621 0 1684 3385 0 1716 3358 0 1767 3206 0
Flt Permitted 0.076 0.126 0.155 0.139
Satd. Flow (perm) 143 3621 0 223 3385 0 277 3358 0 259 3206 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 13 19 7 148
Link Speed (k/h) 50 50 50 60
Link Distance (m) 818.0 441.0 152.9 706.1
Travel Time (s) 58.9 31.8 11.0 42.4
Confl. Peds. (#/hr) 8 12 12 8 28 10 10 28
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 2% 2% 6% 2% 6% 4% 5% 0% 1% 2% 0%
Adj. Flow (vph) 361 1302 136 70 1032 191 102 599 61 232 447 355
Shared Lane Traffic (%)
Lane Group Flow (vph) 361 1438 0 70 1223 0 102 660 0 232 802 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 14 24 15
Number of Detectors 1 0 1 0 1 0 1 0
Detector Template 
Leading Detector (m) 10.0 0.0 10.0 0.0 15.0 0.0 15.0 0.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 10.0 0.0 10.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 10.0 0.0 10.0 0.0
Detector 1 Size(m) 10.0 0.0 10.0 0.0 5.0 0.0 5.0 0.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4
Detector Phase 5 1 3 8 7 4
Switch Phase
Minimum Initial (s) 5.0 20.0 5.0 20.0 5.0 8.0 5.0 8.0
Minimum Split (s) 9.0 31.0 9.0 31.0 9.0 28.0 9.0 28.0
Total Split (s) 26.0 72.0 10.0 56.0 9.0 32.0 16.0 39.0
Total Split (%) 20.0% 55.4% 7.7% 43.1% 6.9% 24.6% 12.3% 30.0%



Lanes, Volumes, Timings PM Peak Hour
88: RR 52 (THORNTON RD) & DUNDAS ST/KING ST Whitby Oshawa - Future BRT PM
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 23.0 65.4 7.0 49.4 6.0 25.8 13.0 32.8
Yellow Time (s) 3.0 4.1 3.0 4.1 3.0 4.2 3.0 4.2
All-Red Time (s) 0.0 2.5 0.0 2.5 0.0 2.0 0.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.6 3.0 6.6 3.0 6.2 3.0 6.2
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max None None None None
Walk Time (s) 17.0 17.0 16.0 16.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 79.0 67.4 59.9 49.6 35.0 25.8 45.0 32.8
Actuated g/C Ratio 0.61 0.52 0.46 0.38 0.27 0.20 0.35 0.25
v/c Ratio 0.96 0.76 0.39 0.94 0.73 0.98 0.97 0.87
Control Delay 70.6 11.3 18.3 49.9 61.8 81.9 85.0 49.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 70.6 11.3 18.3 49.9 61.8 81.9 85.0 49.3
LOS E B B D E F F D
Approach Delay 23.2 48.2 79.2 57.3
Approach LOS C D E E

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 18 (14%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.98
Intersection Signal Delay: 45.7 Intersection LOS: D
Intersection Capacity Utilization 96.7% ICU Level of Service F
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     88: RR 52 (THORNTON RD) & DUNDAS ST/KING ST



Queues PM Peak Hour
88: RR 52 (THORNTON RD) & DUNDAS ST/KING ST Whitby Oshawa - Future BRT PM

Synchro 11 05-10-2021
IBI Group Page 4

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 361 1438 70 1223 102 660 232 802
v/c Ratio 0.96 0.76 0.39 0.94 0.73 0.98 0.97 0.87
Control Delay 70.6 11.3 18.3 49.9 61.8 81.9 85.0 49.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 70.6 11.3 18.3 49.9 61.8 81.9 85.0 49.3
Queue Length 50th (m) 59.3 35.5 6.4 143.6 16.7 81.6 41.0 80.2
Queue Length 95th (m) m#67.6 m51.4 12.2 #89.1 #33.2 #117.8 #86.4 #109.7
Internal Link Dist (m) 794.0 417.0 128.9 682.1
Turn Bay Length (m) 92.0 38.0 64.0 103.0
Base Capacity (vph) 377 1884 181 1303 140 672 240 919
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.96 0.76 0.39 0.94 0.73 0.98 0.97 0.87

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Signalized Intersection Capacity Analysis PM Peak Hour
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 332 1198 125 64 949 176 94 551 56 213 411 327
Future Volume (vph) 332 1198 125 64 949 176 94 551 56 213 411 327
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 6.6 3.0 6.6 3.0 6.2 3.0 6.2
Lane Util. Factor 1.00 *1.00 1.00 0.95 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.98 1.00 0.99 1.00 0.93
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1785 3621 1684 3383 1714 3358 1767 3204
Flt Permitted 0.08 1.00 0.13 1.00 0.16 1.00 0.14 1.00
Satd. Flow (perm) 143 3621 223 3383 280 3358 258 3204
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 361 1302 136 70 1032 191 102 599 61 232 447 355
RTOR Reduction (vph) 0 6 0 0 12 0 0 6 0 0 111 0
Lane Group Flow (vph) 361 1432 0 70 1211 0 102 654 0 232 691 0
Confl. Peds. (#/hr) 8 12 12 8 28 10 10 28
Heavy Vehicles (%) 0% 2% 2% 6% 2% 6% 4% 5% 0% 1% 2% 0%
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 75.4 66.8 55.2 49.6 31.8 25.8 41.8 32.8
Effective Green, g (s) 75.4 66.8 55.2 49.6 31.8 25.8 41.8 32.8
Actuated g/C Ratio 0.58 0.51 0.42 0.38 0.24 0.20 0.32 0.25
Clearance Time (s) 3.0 6.6 3.0 6.6 3.0 6.2 3.0 6.2
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 370 1860 157 1290 134 666 233 808
v/s Ratio Prot c0.17 0.40 0.02 0.36 0.03 0.19 c0.10 0.22
v/s Ratio Perm c0.39 0.17 0.15 c0.22
v/c Ratio 0.98 0.77 0.45 0.94 0.76 0.98 1.00 0.86
Uniform Delay, d1 41.8 25.4 24.0 38.7 41.1 51.9 37.2 46.3
Progression Factor 1.39 0.40 0.95 0.95 1.00 1.00 1.00 1.00
Incremental Delay, d2 22.0 1.1 1.9 13.4 22.2 30.3 57.4 8.8
Delay (s) 80.0 11.3 24.6 50.1 63.3 82.2 94.6 55.2
Level of Service E B C D E F F E
Approach Delay (s) 25.1 48.8 79.7 64.0
Approach LOS C D E E

Intersection Summary
HCM 2000 Control Delay 48.1 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.03
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 18.8
Intersection Capacity Utilization 96.7% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings PM Peak Hour
97: LUPIN DR & DUNDAS ST Whitby Oshawa - Future BRT PM
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 909 61 83 1002 64 23
Future Volume (vph) 909 61 83 1002 64 23
Ideal Flow (vphpl) 2005 1900 1900 1900 1900 1900
Storage Length (m) 0.0 26.6 28.2 0.0
Storage Lanes 0 1 1 1
Taper Length (m) 28.8 24.6
Lane Util. Factor *1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.99 0.99
Frt 0.992 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1585 0 1317 1510 1373 1307
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1585 0 1310 1510 1355 1307
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 4 25
Link Speed (k/h) 50 50 50
Link Distance (m) 160.3 229.7 303.4
Travel Time (s) 11.5 16.5 21.8
Confl. Peds. (#/hr) 7 7 6
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 11% 17% 22% 12% 17% 10%
Adj. Flow (vph) 988 66 90 1089 70 25
Shared Lane Traffic (%)
Lane Group Flow (vph) 1054 0 90 1089 70 25
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(m) 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.08 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 15 25 25 15
Number of Detectors 0 1 0 1 1
Detector Template 
Leading Detector (m) 0.0 7.0 0.0 9.0 9.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 0.0 7.0 0.0 9.0 9.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Turn Type NA Prot NA Perm Perm
Protected Phases 2 1 6
Permitted Phases 8 8
Detector Phase 1 8 8
Switch Phase
Minimum Initial (s) 20.0 4.0 20.0 8.0 8.0
Minimum Split (s) 29.0 10.5 29.0 35.5 35.5
Total Split (s) 80.5 14.0 94.5 35.5 35.5
Total Split (%) 61.9% 10.8% 72.7% 27.3% 27.3%



Lanes, Volumes, Timings PM Peak Hour
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Lane Group EBT EBR WBL WBT NBL NBR
Maximum Green (s) 74.1 7.9 88.1 30.0 30.0
Yellow Time (s) 4.0 3.7 4.0 3.3 3.3
All-Red Time (s) 2.4 2.4 2.4 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.4 6.1 6.4 5.5 5.5
Lead/Lag Lag Lead
Lead-Lag Optimize? Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max None C-Max None None
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 14.0 14.0 23.0 23.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 84.0 18.4 109.7 12.3 12.3
Actuated g/C Ratio 0.65 0.14 0.84 0.09 0.09
v/c Ratio 1.03 0.48 0.85 0.55 0.17
Control Delay 44.4 87.2 24.1 71.0 20.7
Queue Delay 0.0 0.0 13.4 0.0 0.0
Total Delay 44.4 87.2 37.6 71.0 20.7
LOS D F D E C
Approach Delay 44.4 41.3 57.7
Approach LOS D D E

Intersection Summary
Area Type: CBD
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 6 (5%), Referenced to phase 2:EBT and 6:WBT, Start of Green
Natural Cycle: 150
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.03
Intersection Signal Delay: 43.4 Intersection LOS: D
Intersection Capacity Utilization 81.1% ICU Level of Service D
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     97: LUPIN DR & DUNDAS ST



Queues PM Peak Hour
97: LUPIN DR & DUNDAS ST Whitby Oshawa - Future BRT PM

Synchro 11 05-10-2021
IBI Group Page 8

Lane Group EBT WBL WBT NBL NBR
Lane Group Flow (vph) 1054 90 1089 70 25
v/c Ratio 1.03 0.48 0.85 0.55 0.17
Control Delay 44.4 87.2 24.1 71.0 20.7
Queue Delay 0.0 0.0 13.4 0.0 0.0
Total Delay 44.4 87.2 37.6 71.0 20.7
Queue Length 50th (m) ~266.5 22.7 163.5 16.1 0.0
Queue Length 95th (m) m#329.5 m27.7 #188.5 29.3 7.7
Internal Link Dist (m) 136.3 205.7 279.4
Turn Bay Length (m) 26.6 28.2
Base Capacity (vph) 1025 186 1274 312 320
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 189 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 1.03 0.48 1.00 0.22 0.08

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 909 61 83 1002 64 23
Future Volume (vph) 909 61 83 1002 64 23
Ideal Flow (vphpl) 2005 1900 1900 1900 1900 1900
Total Lost time (s) 6.4 6.1 6.4 5.5 5.5
Lane Util. Factor *1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 0.99 1.00
Frt 0.99 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1585 1317 1510 1355 1307
Flt Permitted 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1585 1317 1510 1355 1307
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 988 66 90 1089 70 25
RTOR Reduction (vph) 1 0 0 0 0 23
Lane Group Flow (vph) 1053 0 90 1089 70 2
Confl. Peds. (#/hr) 7 7 6
Heavy Vehicles (%) 11% 17% 22% 12% 17% 10%
Turn Type NA Prot NA Perm Perm
Protected Phases 2 1 6
Permitted Phases 8 8
Actuated Green, G (s) 82.9 18.4 107.4 10.7 10.7
Effective Green, g (s) 82.9 18.4 107.4 10.7 10.7
Actuated g/C Ratio 0.64 0.14 0.83 0.08 0.08
Clearance Time (s) 6.4 6.1 6.4 5.5 5.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1010 186 1247 111 107
v/s Ratio Prot c0.66 0.07 c0.72
v/s Ratio Perm c0.05 0.00
v/c Ratio 1.04 0.48 0.87 0.63 0.02
Uniform Delay, d1 23.5 51.4 7.1 57.7 54.8
Progression Factor 0.54 1.56 2.09 1.00 1.00
Incremental Delay, d2 32.4 1.3 6.0 11.1 0.1
Delay (s) 45.1 81.6 20.7 68.8 54.9
Level of Service D F C E D
Approach Delay (s) 45.1 25.4 65.2
Approach LOS D C E

Intersection Summary
HCM 2000 Control Delay 35.9 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.00
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 81.1% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 194 1219 83 125 954 183 87 545 126 161 418 96
Future Volume (vph) 194 1219 83 125 954 183 87 545 126 161 418 96
Ideal Flow (vphpl) 1900 2005 1900 1900 1900 1900 1900 2005 1900 2050 1900 1900
Storage Length (m) 65.0 0.0 40.2 40.0 37.3 0.0 29.6 0.0
Storage Lanes 1 1 1 1 1 0 1 0
Taper Length (m) 49.9 21.5 43.0 50.6
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 *1.00 0.95 1.00 0.95 0.95
Ped Bike Factor 0.99 0.96 1.00 0.97 0.97 1.00 1.00 0.98
Frt 0.850 0.850 0.972 0.972
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1580 3572 1465 1539 3275 1479 1500 3253 0 1800 2975 0
Flt Permitted 0.950 0.950 0.405 0.164
Satd. Flow (perm) 1571 3572 1408 1532 3275 1427 619 3253 0 310 2975 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 96 115 22 22
Link Speed (k/h) 50 50 50 50
Link Distance (m) 250.1 563.2 123.0 257.8
Travel Time (s) 18.0 40.6 8.9 18.6
Confl. Peds. (#/hr) 12 14 14 12 23 7 7 23
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 13% 11% 9% 16% 9% 8% 19% 18% 18% 7% 15% 13%
Adj. Flow (vph) 211 1325 90 136 1037 199 95 592 137 175 454 104
Shared Lane Traffic (%)
Lane Group Flow (vph) 211 1325 90 136 1037 199 95 729 0 175 558 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 0.95 1.01 1.01 1.01 1.01 1.01 0.95 1.01 0.92 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 0 0 1 0 0 1 1 2 1
Detector Template 
Leading Detector (m) 7.0 0.0 0.0 7.0 0.0 0.0 14.0 14.0 24.0 14.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 -1.0 -1.0 -1.0 -1.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 -1.0 -1.0 -1.0 -1.0
Detector 1 Size(m) 7.0 0.0 0.0 7.0 0.0 0.0 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 15.0
Detector 2 Size(m) 9.0
Detector 2 Type Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0
Turn Type Prot NA Perm Prot NA Perm Perm NA pm+pt NA
Protected Phases 1 6 5 2 8 7 4
Permitted Phases 6 2 8 4
Detector Phase 1 6 5 2 8 8 7 4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 5.0 20.0 20.0 8.0 8.0 5.0 8.0
Minimum Split (s) 10.3 29.0 29.0 10.3 29.0 29.0 33.1 33.1 9.0 27.0
Total Split (s) 24.8 64.0 64.0 20.0 59.2 59.2 37.0 37.0 9.0 46.0
Total Split (%) 19.1% 49.2% 49.2% 15.4% 45.5% 45.5% 28.5% 28.5% 6.9% 35.4%
Maximum Green (s) 19.5 58.0 58.0 14.7 53.2 53.2 30.9 30.9 6.0 39.9
Yellow Time (s) 3.0 3.7 3.7 3.0 3.7 3.7 4.2 4.2 3.0 4.2
All-Red Time (s) 2.3 2.3 2.3 2.3 2.3 2.3 1.9 1.9 0.0 1.9
Lost Time Adjust (s) -3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -3.0 0.0
Total Lost Time (s) 2.3 6.0 6.0 5.3 6.0 6.0 6.1 6.1 0.0 6.1
Lead/Lag Lead Lag Lag Lead Lag Lag Lag Lag Lead
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max None C-Max C-Max None None None None
Walk Time (s) 15.0 15.0 15.0 15.0 15.0 15.0 15.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 12.0 12.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 21.7 59.3 59.3 14.0 54.6 54.6 30.3 30.3 45.4 39.3
Actuated g/C Ratio 0.17 0.46 0.46 0.11 0.42 0.42 0.23 0.23 0.35 0.30
v/c Ratio 0.80 0.81 0.13 0.82 0.75 0.30 0.66 0.94 0.83 0.61
Control Delay 77.0 21.5 1.0 99.4 28.1 8.2 67.9 68.2 63.1 40.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 77.0 21.5 1.0 99.4 28.1 8.2 67.9 68.2 63.1 40.4
LOS E C A F C A E E E D
Approach Delay 27.5 32.3 68.1 45.8
Approach LOS C C E D

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 75 (58%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 95
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.94
Intersection Signal Delay: 39.2 Intersection LOS: D
Intersection Capacity Utilization 84.1% ICU Level of Service E
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     98: DUNDAS ST & RR 36 (ANDERSON ST)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 211 1325 90 136 1037 199 95 729 175 558
v/c Ratio 0.80 0.81 0.13 0.82 0.75 0.30 0.66 0.94 0.83 0.61
Control Delay 77.0 21.5 1.0 99.4 28.1 8.2 67.9 68.2 63.1 40.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 77.0 21.5 1.0 99.4 28.1 8.2 67.9 68.2 63.1 40.4
Queue Length 50th (m) 46.0 112.9 0.9 34.1 114.2 8.6 20.3 82.3 29.4 56.5
Queue Length 95th (m) m54.5 m111.6 m1.5 m#58.3 m136.8 m20.5 #42.9 #113.8 #53.5 74.1
Internal Link Dist (m) 226.1 539.2 99.0 233.8
Turn Bay Length (m) 65.0 40.2 40.0 37.3 29.6
Base Capacity (vph) 273 1628 694 174 1375 665 147 789 211 928
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.77 0.81 0.13 0.78 0.75 0.30 0.65 0.92 0.83 0.60

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 194 1219 83 125 954 183 87 545 126 161 418 96
Future Volume (vph) 194 1219 83 125 954 183 87 545 126 161 418 96
Ideal Flow (vphpl) 1900 2005 1900 1900 1900 1900 1900 2005 1900 2050 1900 1900
Total Lost time (s) 2.3 6.0 6.0 5.3 6.0 6.0 6.1 6.1 0.0 6.1
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 *1.00 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.96 1.00 1.00 0.97 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.97 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.97 1.00 0.97
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1580 3572 1408 1539 3275 1427 1452 3252 1799 2975
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.41 1.00 0.16 1.00
Satd. Flow (perm) 1580 3572 1408 1539 3275 1427 619 3252 311 2975
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 211 1325 90 136 1037 199 95 592 137 175 454 104
RTOR Reduction (vph) 0 0 49 0 0 67 0 17 0 0 15 0
Lane Group Flow (vph) 211 1325 41 136 1037 132 95 712 0 175 543 0
Confl. Peds. (#/hr) 12 14 14 12 23 7 7 23
Heavy Vehicles (%) 13% 11% 9% 16% 9% 8% 19% 18% 18% 7% 15% 13%
Turn Type Prot NA Perm Prot NA Perm Perm NA pm+pt NA
Protected Phases 1 6 5 2 8 7 4
Permitted Phases 6 2 8 4
Actuated Green, G (s) 18.7 59.3 59.3 14.0 54.6 54.6 30.3 30.3 39.3 39.3
Effective Green, g (s) 21.7 59.3 59.3 14.0 54.6 54.6 30.3 30.3 42.3 39.3
Actuated g/C Ratio 0.17 0.46 0.46 0.11 0.42 0.42 0.23 0.23 0.33 0.30
Clearance Time (s) 5.3 6.0 6.0 5.3 6.0 6.0 6.1 6.1 3.0 6.1
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 263 1629 642 165 1375 599 144 757 204 899
v/s Ratio Prot c0.13 c0.37 0.09 0.32 c0.22 c0.06 0.18
v/s Ratio Perm 0.03 0.09 0.15 0.22
v/c Ratio 0.80 0.81 0.06 0.82 0.75 0.22 0.66 0.94 0.86 0.60
Uniform Delay, d1 52.1 30.6 19.8 56.8 32.0 24.1 45.2 49.0 35.5 38.7
Progression Factor 1.13 0.57 0.21 1.26 0.76 0.67 1.00 1.00 1.00 1.00
Incremental Delay, d2 12.8 3.6 0.1 22.2 3.0 0.7 10.4 19.6 28.1 1.2
Delay (s) 71.7 21.0 4.2 93.6 27.5 16.7 55.6 68.6 63.6 39.9
Level of Service E C A F C B E E E D
Approach Delay (s) 26.6 32.5 67.1 45.5
Approach LOS C C E D

Intersection Summary
HCM 2000 Control Delay 38.8 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 17.4
Intersection Capacity Utilization 84.1% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 214 1109 171 237 682 122 164 1213 243 145 924 153
Future Volume (vph) 214 1109 171 237 682 122 164 1213 243 145 924 153
Ideal Flow (vphpl) 2050 2005 1900 2050 1900 1900 1900 2005 1900 2050 1900 1900
Storage Length (m) 77.5 85.1 104.8 60.0 57.4 64.0 97.0 31.1
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 29.5 29.8 31.8 16.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 *1.00 1.00 1.00 0.95 1.00
Ped Bike Factor 0.99 0.97 1.00 0.97 0.98 0.98
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1870 3850 1581 1888 3500 1507 1716 3741 1551 1907 3433 1581
Flt Permitted 0.950 0.950 0.111 0.084
Satd. Flow (perm) 1860 3850 1537 1882 3500 1467 201 3741 1523 169 3433 1544
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 119 124 174 106
Link Speed (k/h) 50 50 60 60
Link Distance (m) 253.5 302.2 177.5 245.6
Travel Time (s) 18.3 21.8 10.7 14.7
Confl. Peds. (#/hr) 9 10 10 9 8 4 4 8
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 3% 3% 1% 2% 2% 6% 4% 6% 3% 1% 4% 1%
Adj. Flow (vph) 233 1205 186 258 741 133 178 1318 264 158 1004 166
Shared Lane Traffic (%)
Lane Group Flow (vph) 233 1205 186 258 741 133 178 1318 264 158 1004 166
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.92 0.95 1.01 0.92 1.01 1.01 1.01 0.95 1.01 0.92 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 0 0 1 0 0 1 1 0 1 1 0
Detector Template 
Leading Detector (m) 10.0 0.0 0.0 10.0 0.0 0.0 10.0 10.0 0.0 10.0 10.0 0.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 10.0 0.0 0.0 10.0 0.0 0.0 10.0 10.0 0.0 10.0 10.0 0.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA Perm Prot NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 1 6 5 2 3 8 7 4
Permitted Phases 6 2 8 8 4 4
Detector Phase 1 6 6 5 2 2 3 8 8 7 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 5.0 20.0 20.0 5.0 8.0 8.0 5.0 8.0 8.0
Minimum Split (s) 10.8 32.0 32.0 10.8 32.0 32.0 8.0 33.2 33.2 8.0 33.2 33.2
Total Split (s) 23.3 49.0 49.0 21.0 46.7 46.7 9.0 52.0 52.0 8.0 51.0 51.0
Total Split (%) 17.9% 37.7% 37.7% 16.2% 35.9% 35.9% 6.9% 40.0% 40.0% 6.2% 39.2% 39.2%
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 17.5 42.2 42.2 15.2 39.9 39.9 6.0 45.8 45.8 5.0 44.8 44.8
Yellow Time (s) 3.0 4.0 4.0 3.0 4.0 4.0 3.0 4.2 4.2 3.0 4.2 4.2
All-Red Time (s) 2.8 2.8 2.8 2.8 2.8 2.8 0.0 2.0 2.0 0.0 2.0 2.0
Lost Time Adjust (s) -3.0 0.0 0.0 -3.0 0.0 0.0 -3.0 0.0 0.0 -3.0 0.0 0.0
Total Lost Time (s) 2.8 6.8 6.8 2.8 6.8 6.8 0.0 6.2 6.2 0.0 6.2 6.2
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max None C-Max C-Max None Max Max None Max Max
Walk Time (s) 18.0 18.0 18.0 18.0 15.0 15.0 15.0 15.0
Flash Dont Walk (s) 6.0 6.0 6.0 6.0 12.0 12.0 12.0 12.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 20.0 42.2 42.2 18.2 40.4 40.4 60.0 45.8 45.8 59.0 44.8 44.8
Actuated g/C Ratio 0.15 0.32 0.32 0.14 0.31 0.31 0.46 0.35 0.35 0.45 0.34 0.34
v/c Ratio 0.81 0.96 0.32 0.98 0.68 0.25 0.90 1.00 0.41 0.86 0.85 0.28
Control Delay 81.6 44.0 10.0 120.0 30.2 8.1 67.9 67.0 12.8 64.2 47.6 13.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 81.6 44.0 10.0 120.0 30.2 8.1 67.9 67.0 12.8 64.2 47.6 13.0
LOS F D B F C A E E B E D B
Approach Delay 45.5 48.0 59.0 45.2
Approach LOS D D E D

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 8 (6%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 115
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.00
Intersection Signal Delay: 50.0 Intersection LOS: D
Intersection Capacity Utilization 97.9% ICU Level of Service F
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     99: RR 26 (THICKSON RD) & DUNDAS ST
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 233 1205 186 258 741 133 178 1318 264 158 1004 166
v/c Ratio 0.81 0.96 0.32 0.98 0.68 0.25 0.90 1.00 0.41 0.86 0.85 0.28
Control Delay 81.6 44.0 10.0 120.0 30.2 8.1 67.9 67.0 12.8 64.2 47.6 13.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 81.6 44.0 10.0 120.0 30.2 8.1 67.9 67.0 12.8 64.2 47.6 13.0
Queue Length 50th (m) 49.4 122.7 1.5 65.0 26.3 0.0 24.7 ~154.8 14.6 21.5 115.1 9.6
Queue Length 95th (m) m63.1 #176.1 m11.9 #113.6 64.1 14.4 #61.5 #198.5 35.5 #56.3 140.2 25.0
Internal Link Dist (m) 229.5 278.2 153.5 221.6
Turn Bay Length (m) 77.5 85.1 104.8 60.0 57.4 64.0 97.0 31.1
Base Capacity (vph) 294 1249 579 264 1087 541 197 1317 649 183 1183 601
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.79 0.96 0.32 0.98 0.68 0.25 0.90 1.00 0.41 0.86 0.85 0.28

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 214 1109 171 237 682 122 164 1213 243 145 924 153
Future Volume (vph) 214 1109 171 237 682 122 164 1213 243 145 924 153
Ideal Flow (vphpl) 2050 2005 1900 2050 1900 1900 1900 2005 1900 2050 1900 1900
Total Lost time (s) 2.8 6.8 6.8 2.8 6.8 6.8 0.0 6.2 6.2 0.0 6.2 6.2
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 *1.00 1.00 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 0.97 1.00 1.00 0.98 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1870 3850 1537 1888 3500 1467 1716 3741 1523 1907 3433 1544
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.11 1.00 1.00 0.08 1.00 1.00
Satd. Flow (perm) 1870 3850 1537 1888 3500 1467 201 3741 1523 168 3433 1544
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 233 1205 186 258 741 133 178 1318 264 158 1004 166
RTOR Reduction (vph) 0 0 80 0 0 85 0 0 113 0 0 69
Lane Group Flow (vph) 233 1205 106 258 741 48 178 1318 151 158 1004 97
Confl. Peds. (#/hr) 9 10 10 9 8 4 4 8
Heavy Vehicles (%) 3% 3% 1% 2% 2% 6% 4% 6% 3% 1% 4% 1%
Turn Type Prot NA Perm Prot NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 1 6 5 2 3 8 7 4
Permitted Phases 6 2 8 8 4 4
Actuated Green, G (s) 17.0 42.2 42.2 15.2 40.4 40.4 51.8 45.8 45.8 49.8 44.8 44.8
Effective Green, g (s) 20.0 42.2 42.2 18.2 40.4 40.4 56.8 45.8 45.8 55.8 44.8 44.8
Actuated g/C Ratio 0.15 0.32 0.32 0.14 0.31 0.31 0.44 0.35 0.35 0.43 0.34 0.34
Clearance Time (s) 5.8 6.8 6.8 5.8 6.8 6.8 3.0 6.2 6.2 3.0 6.2 6.2
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 287 1249 498 264 1087 455 192 1317 536 179 1183 532
v/s Ratio Prot 0.12 c0.31 c0.14 0.21 c0.06 c0.35 0.05 0.29
v/s Ratio Perm 0.07 0.03 0.34 0.10 0.32 0.06
v/c Ratio 0.81 0.96 0.21 0.98 0.68 0.10 0.93 1.00 0.28 0.88 0.85 0.18
Uniform Delay, d1 53.2 43.2 31.8 55.7 39.2 31.9 28.0 42.1 30.3 30.6 39.5 29.8
Progression Factor 1.32 0.74 0.74 1.38 0.69 1.05 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 8.4 11.3 0.5 44.6 3.0 0.4 44.3 25.0 1.3 36.2 7.7 0.7
Delay (s) 78.7 43.3 24.2 121.4 29.8 34.0 72.3 67.1 31.6 66.9 47.1 30.5
Level of Service E D C F C C E E C E D C
Approach Delay (s) 46.2 51.2 62.3 47.4
Approach LOS D D E D

Intersection Summary
HCM 2000 Control Delay 52.3 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.97
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.8
Intersection Capacity Utilization 97.9% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 155 1342 58 154 948 182 93 281 170 152 208 69
Future Volume (vph) 155 1342 58 154 948 182 93 281 170 152 208 69
Ideal Flow (vphpl) 1900 2005 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 37.3 0.0 42.8 40.0 38.5 60.0 26.5 0.0
Storage Lanes 1 0 1 1 1 1 1 0
Taper Length (m) 28.3 43.1 20.4 42.0
Lane Util. Factor 1.00 *1.00 0.95 1.00 *0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 1.00 0.98 1.00 0.99 1.00 1.00
Frt 0.994 0.850 0.943 0.963
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1580 3514 0 1566 3216 1566 1566 2956 0 1594 1592 0
Flt Permitted 0.950 0.950 0.300 0.303
Satd. Flow (perm) 1578 3514 0 1564 3216 1542 494 2956 0 507 1592 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 4 110 97 13
Link Speed (k/h) 50 50 50 50
Link Distance (m) 110.3 818.0 1197.3 2064.6
Travel Time (s) 7.9 58.9 86.2 148.7
Confl. Peds. (#/hr) 2 4 4 2 3 5 5 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 13% 12% 13% 14% 11% 2% 14% 12% 15% 12% 12% 17%
Adj. Flow (vph) 168 1459 63 167 1030 198 101 305 185 165 226 75
Shared Lane Traffic (%)
Lane Group Flow (vph) 168 1522 0 167 1030 198 101 490 0 165 301 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 0.95 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 14 24 15
Number of Detectors 1 0 1 0 0 1 1 1 1
Detector Template 
Leading Detector (m) 10.0 0.0 10.0 0.0 0.0 10.0 15.0 9.0 9.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 10.0 0.0 10.0 0.0 0.0 10.0 15.0 9.0 9.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA Prot NA Perm pm+pt NA pm+pt NA
Protected Phases 1 6 5 2 3 8 7 4
Permitted Phases 2 8 4
Detector Phase 1 5 2 3 8 7 4
Switch Phase
Minimum Initial (s) 5.0 20.0 5.0 20.0 20.0 5.0 8.0 5.0 8.0
Minimum Split (s) 10.3 29.2 10.3 29.2 29.2 8.0 42.7 8.0 42.7
Total Split (s) 23.3 59.6 19.4 55.7 55.7 8.0 43.0 8.0 43.0
Total Split (%) 17.9% 45.8% 14.9% 42.8% 42.8% 6.2% 33.1% 6.2% 33.1%
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 18.0 53.6 14.1 49.7 49.7 5.0 36.3 5.0 36.3
Yellow Time (s) 3.0 3.7 3.0 3.7 3.7 3.0 4.0 3.0 4.0
All-Red Time (s) 2.3 2.3 2.3 2.3 2.3 0.0 2.7 0.0 2.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.3 6.0 5.3 6.0 6.0 3.0 6.7 3.0 6.7
Lead/Lag Lead Lag Lead Lag Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 16.0 16.0 16.0 29.0 29.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 17.7 57.0 18.5 57.7 57.7 37.2 28.5 37.2 28.5
Actuated g/C Ratio 0.14 0.44 0.14 0.44 0.44 0.29 0.22 0.29 0.22
v/c Ratio 0.78 0.99 0.75 0.72 0.27 0.55 0.68 0.89 0.84
Control Delay 85.4 43.8 77.6 19.7 4.9 45.2 41.1 81.0 66.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 85.4 43.8 77.6 19.7 4.9 45.2 41.1 81.0 66.0
LOS F D E B A D D F E
Approach Delay 47.9 24.6 41.8 71.3
Approach LOS D C D E

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 78 (60%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 135
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.99
Intersection Signal Delay: 41.8 Intersection LOS: D
Intersection Capacity Utilization 88.2% ICU Level of Service E
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     100: Kendalwood Road/GARRARD RD & DUNDAS ST
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Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 168 1522 167 1030 198 101 490 165 301
v/c Ratio 0.78 0.99 0.75 0.72 0.27 0.55 0.68 0.89 0.84
Control Delay 85.4 43.8 77.6 19.7 4.9 45.2 41.1 81.0 66.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 85.4 43.8 77.6 19.7 4.9 45.2 41.1 81.0 66.0
Queue Length 50th (m) 40.4 ~197.2 42.0 51.0 4.8 17.5 45.0 29.8 65.4
Queue Length 95th (m) m#65.6 #236.6 m#50.6 m96.4 m5.8 28.0 57.7 #51.9 89.8
Internal Link Dist (m) 86.3 794.0 1173.3 2040.6
Turn Bay Length (m) 37.3 42.8 40.0 38.5 26.5
Base Capacity (vph) 231 1542 222 1428 745 182 895 186 453
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.73 0.99 0.75 0.72 0.27 0.55 0.55 0.89 0.66

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 155 1342 58 154 948 182 93 281 170 152 208 69
Future Volume (vph) 155 1342 58 154 948 182 93 281 170 152 208 69
Ideal Flow (vphpl) 1900 2005 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.3 6.0 5.3 6.0 6.0 3.0 6.7 3.0 6.7
Lane Util. Factor 1.00 *1.00 1.00 *0.95 1.00 1.00 0.95 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.94 1.00 0.96
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1580 3513 1566 3216 1542 1565 2957 1593 1591
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.30 1.00 0.30 1.00
Satd. Flow (perm) 1580 3513 1566 3216 1542 494 2957 507 1591
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 168 1459 63 167 1030 198 101 305 185 165 226 75
RTOR Reduction (vph) 0 2 0 0 0 61 0 76 0 0 10 0
Lane Group Flow (vph) 168 1520 0 167 1030 137 101 414 0 165 291 0
Confl. Peds. (#/hr) 2 4 4 2 3 5 5 3
Heavy Vehicles (%) 13% 12% 13% 14% 11% 2% 14% 12% 15% 12% 12% 17%
Turn Type Prot NA Prot NA Perm pm+pt NA pm+pt NA
Protected Phases 1 6 5 2 3 8 7 4
Permitted Phases 2 8 4
Actuated Green, G (s) 17.7 57.0 18.5 57.8 57.8 33.5 28.5 33.5 28.5
Effective Green, g (s) 17.7 57.0 18.5 57.8 57.8 33.5 28.5 33.5 28.5
Actuated g/C Ratio 0.14 0.44 0.14 0.44 0.44 0.26 0.22 0.26 0.22
Clearance Time (s) 5.3 6.0 5.3 6.0 6.0 3.0 6.7 3.0 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 215 1540 222 1429 685 168 648 172 348
v/s Ratio Prot 0.11 c0.43 c0.11 0.32 0.02 0.14 c0.04 0.18
v/s Ratio Perm 0.09 0.13 c0.21
v/c Ratio 0.78 0.99 0.75 0.72 0.20 0.60 0.64 0.96 0.84
Uniform Delay, d1 54.3 36.1 53.5 29.5 22.0 42.0 46.1 47.4 48.5
Progression Factor 1.23 0.68 1.30 0.58 0.39 1.00 1.00 1.00 1.00
Incremental Delay, d2 13.5 17.5 5.7 1.3 0.3 5.9 2.1 56.0 15.8
Delay (s) 80.2 41.9 75.3 18.4 8.9 48.0 48.2 103.3 64.3
Level of Service F D E B A D D F E
Approach Delay (s) 45.7 23.8 48.1 78.1
Approach LOS D C D E

Intersection Summary
HCM 2000 Control Delay 42.3 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 21.0
Intersection Capacity Utilization 88.2% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 71 1455 197 14 951 52 226 110 18 50 65 49
Future Volume (vph) 71 1455 197 14 951 52 226 110 18 50 65 49
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 41.4 0.0 25.9 0.0 33.5 0.0 28.6 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 23.3 14.6 40.0 22.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.99 1.00 1.00 0.97 1.00 0.98 0.98
Frt 0.982 0.992 0.979 0.936
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1594 3102 0 1653 3151 0 1608 1580 0 1733 1570 0
Flt Permitted 0.950 0.950 0.647 0.611
Satd. Flow (perm) 1591 3102 0 1646 3151 0 1067 1580 0 1095 1570 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 20 7 6 27
Link Speed (k/h) 50 50 50 50
Link Distance (m) 563.2 253.5 146.1 163.8
Travel Time (s) 40.6 18.3 10.5 11.8
Confl. Peds. (#/hr) 2 11 11 2 20 14 14 20
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 12% 12% 13% 8% 12% 16% 11% 16% 15% 3% 10% 10%
Adj. Flow (vph) 77 1582 214 15 1034 57 246 120 20 54 71 53
Shared Lane Traffic (%)
Lane Group Flow (vph) 77 1796 0 15 1091 0 246 140 0 54 124 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 0 1 0 1 1 1 1
Detector Template 
Leading Detector (m) 7.0 0.0 7.0 0.0 9.0 9.0 15.0 15.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 7.0 0.0 7.0 0.0 9.0 9.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 1 6 5 2 8 4
Permitted Phases 8 4
Detector Phase 1 5 8 8 4 4
Switch Phase
Minimum Initial (s) 4.0 20.0 4.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 10.5 28.0 10.5 28.0 31.0 31.0 31.0 31.0
Total Split (s) 19.0 83.4 10.6 75.0 36.0 36.0 36.0 36.0
Total Split (%) 14.6% 64.2% 8.2% 57.7% 27.7% 27.7% 27.7% 27.7%
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 13.7 77.8 5.3 69.4 30.0 30.0 30.0 30.0
Yellow Time (s) 3.7 4.0 3.7 4.0 3.3 3.3 3.3 3.3
All-Red Time (s) 1.6 1.6 1.6 1.6 2.7 2.7 2.7 2.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 -3.0 0.0 0.0 0.0
Total Lost Time (s) 5.3 5.6 5.3 5.6 3.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max None None None None
Walk Time (s) 10.0 10.0 13.0 13.0 13.0 13.0
Flash Dont Walk (s) 5.0 5.0 12.0 12.0 12.0 12.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 11.1 84.8 5.3 75.1 32.3 29.3 29.3 29.3
Actuated g/C Ratio 0.09 0.65 0.04 0.58 0.25 0.23 0.23 0.23
v/c Ratio 0.57 0.88 0.22 0.60 0.93 0.39 0.22 0.33
Control Delay 90.8 16.1 60.9 15.1 88.0 44.2 43.4 35.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 90.8 16.1 60.9 15.1 88.0 44.2 43.4 35.2
LOS F B E B F D D D
Approach Delay 19.2 15.7 72.1 37.7
Approach LOS B B E D

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 120 (92%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.93
Intersection Signal Delay: 24.8 Intersection LOS: C
Intersection Capacity Utilization 93.8% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     154: GLEN HILL DR & DUNDAS ST
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 77 1796 15 1091 246 140 54 124
v/c Ratio 0.57 0.88 0.22 0.60 0.93 0.39 0.22 0.33
Control Delay 90.8 16.1 60.9 15.1 88.0 44.2 43.4 35.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 90.8 16.1 60.9 15.1 88.0 44.2 43.4 35.2
Queue Length 50th (m) 18.8 28.6 3.5 50.8 56.6 26.8 10.4 18.9
Queue Length 95th (m) m23.4 #264.5 m6.4 m60.1 #102.3 44.9 21.5 35.4
Internal Link Dist (m) 539.2 229.5 122.1 139.8
Turn Bay Length (m) 41.4 25.9 33.5 28.6
Base Capacity (vph) 167 2031 67 1824 270 369 252 383
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.46 0.88 0.22 0.60 0.91 0.38 0.21 0.32

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 71 1455 197 14 951 52 226 110 18 50 65 49
Future Volume (vph) 71 1455 197 14 951 52 226 110 18 50 65 49
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.3 5.6 5.3 5.6 3.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.97 1.00 0.98 1.00
Frt 1.00 0.98 1.00 0.99 1.00 0.98 1.00 0.94
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1594 3102 1653 3152 1567 1579 1703 1569
Flt Permitted 0.95 1.00 0.95 1.00 0.65 1.00 0.61 1.00
Satd. Flow (perm) 1594 3102 1653 3152 1067 1579 1095 1569
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 77 1582 214 15 1034 57 246 120 20 54 71 53
RTOR Reduction (vph) 0 7 0 0 3 0 0 5 0 0 21 0
Lane Group Flow (vph) 77 1789 0 15 1088 0 246 135 0 54 103 0
Confl. Peds. (#/hr) 2 11 11 2 20 14 14 20
Heavy Vehicles (%) 12% 12% 13% 8% 12% 16% 11% 16% 15% 3% 10% 10%
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 1 6 5 2 8 4
Permitted Phases 8 4
Actuated Green, G (s) 9.7 81.7 2.1 74.1 29.3 29.3 29.3 29.3
Effective Green, g (s) 9.7 81.7 2.1 74.1 32.3 29.3 29.3 29.3
Actuated g/C Ratio 0.07 0.63 0.02 0.57 0.25 0.23 0.23 0.23
Clearance Time (s) 5.3 5.6 5.3 5.6 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 118 1949 26 1796 265 355 246 353
v/s Ratio Prot c0.05 c0.58 0.01 0.35 0.09 0.07
v/s Ratio Perm c0.23 0.05
v/c Ratio 0.65 0.92 0.58 0.61 0.93 0.38 0.22 0.29
Uniform Delay, d1 58.5 21.2 63.5 18.4 47.7 42.7 41.0 41.7
Progression Factor 1.40 0.55 0.91 0.73 1.00 1.00 1.00 1.00
Incremental Delay, d2 8.5 6.0 21.5 1.2 36.2 0.7 0.5 0.5
Delay (s) 90.5 17.7 79.0 14.6 83.9 43.4 41.5 42.2
Level of Service F B E B F D D D
Approach Delay (s) 20.7 15.5 69.2 42.0
Approach LOS C B E D

Intersection Summary
HCM 2000 Control Delay 25.4 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 16.9
Intersection Capacity Utilization 93.8% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 23 1601 7 29 1100 53 5 1 10 91 0 24
Future Volume (vph) 23 1601 7 29 1100 53 5 1 10 91 0 24
Ideal Flow (vphpl) 1900 2005 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 49.7 0.0 52.2 0.0 0.0 0.0 20.3 0.0
Storage Lanes 1 0 1 0 0 0 1 0
Taper Length (m) 25.0 25.0 0.0 35.7
Lane Util. Factor 1.00 *1.00 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 1.00 1.00 0.99 1.00 0.98
Frt 0.999 0.993 0.913 0.850
Flt Protected 0.950 0.950 0.986 0.950
Satd. Flow (prot) 1653 3535 0 1785 3187 0 0 1266 0 1566 1299 0
Flt Permitted 0.950 0.950 0.931 0.746
Satd. Flow (perm) 1650 3535 0 1782 3187 0 0 1194 0 1226 1299 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 1 7 11 158
Link Speed (k/h) 50 50 50 50
Link Distance (m) 302.2 414.1 37.7 183.4
Travel Time (s) 21.8 29.8 2.7 13.2
Confl. Peds. (#/hr) 3 6 6 3 2 2 2 2
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 8% 12% 20% 0% 11% 13% 0% 0% 50% 14% 0% 21%
Adj. Flow (vph) 25 1740 8 32 1196 58 5 1 11 99 0 26
Shared Lane Traffic (%)
Lane Group Flow (vph) 25 1748 0 32 1254 0 0 17 0 99 26 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 0.0 3.5
Link Offset(m) 0.0 0.0 -10.1 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 0.95 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 0 1 0 1 1 1 1
Detector Template 
Leading Detector (m) 10.0 0.0 10.0 0.0 15.0 10.0 10.0 10.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 10.0 0.0 10.0 0.0 15.0 10.0 10.0 10.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 1 6 5 2 8 4
Permitted Phases 8 4
Detector Phase 1 5 8 8 4 4
Switch Phase
Minimum Initial (s) 4.0 20.0 4.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 10.5 28.0 10.5 28.0 34.0 34.0 28.0 28.0
Total Split (s) 12.6 83.3 12.7 83.4 34.0 34.0 34.0 34.0
Total Split (%) 9.7% 64.1% 9.8% 64.2% 26.2% 26.2% 26.2% 26.2%
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 6.9 77.6 7.0 77.7 28.0 28.0 28.0 28.0
Yellow Time (s) 3.7 3.7 3.7 3.7 3.5 3.5 3.5 3.5
All-Red Time (s) 2.0 2.0 2.0 2.0 2.5 2.5 2.5 2.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.7 5.7 5.7 5.7 6.0 6.0 6.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max None None None None
Walk Time (s) 15.0 15.0 16.0 16.0 16.0 16.0
Flash Dont Walk (s) 5.0 5.0 12.0 12.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 7.5 93.7 7.8 93.9 15.8 15.8 15.8
Actuated g/C Ratio 0.06 0.72 0.06 0.72 0.12 0.12 0.12
v/c Ratio 0.26 0.69 0.30 0.54 0.11 0.66 0.09
Control Delay 60.1 11.5 90.5 6.3 29.2 74.6 0.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 60.1 11.5 90.5 6.3 29.2 74.6 0.6
LOS E B F A C E A
Approach Delay 12.2 8.4 29.3 59.2
Approach LOS B A C E

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 128 (98%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.69
Intersection Signal Delay: 12.6 Intersection LOS: B
Intersection Capacity Utilization 64.0% ICU Level of Service B
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     169: DUNDAS ST & KATHLEEN ST
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Lane Group EBL EBT WBL WBT NBT SBL SBT
Lane Group Flow (vph) 25 1748 32 1254 17 99 26
v/c Ratio 0.26 0.69 0.30 0.54 0.11 0.66 0.09
Control Delay 60.1 11.5 90.5 6.3 29.2 74.6 0.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 60.1 11.5 90.5 6.3 29.2 74.6 0.6
Queue Length 50th (m) 6.0 42.8 7.9 93.8 1.3 22.7 0.0
Queue Length 95th (m) m8.5 m62.3 m11.3 159.7 7.5 38.1 0.0
Internal Link Dist (m) 278.2 390.1 13.7 159.4
Turn Bay Length (m) 49.7 52.2 20.3
Base Capacity (vph) 100 2547 112 2304 265 264 403
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.25 0.69 0.29 0.54 0.06 0.38 0.06

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 23 1601 7 29 1100 53 5 1 10 91 0 24
Future Volume (vph) 23 1601 7 29 1100 53 5 1 10 91 0 24
Ideal Flow (vphpl) 1900 2005 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.7 5.7 5.7 5.7 6.0 6.0 6.0
Lane Util. Factor 1.00 *1.00 1.00 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.99 0.91 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.99 0.95 1.00
Satd. Flow (prot) 1653 3536 1785 3187 1263 1561 1299
Flt Permitted 0.95 1.00 0.95 1.00 0.93 0.75 1.00
Satd. Flow (perm) 1653 3536 1785 3187 1194 1227 1299
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 25 1740 8 32 1196 58 5 1 11 99 0 26
RTOR Reduction (vph) 0 0 0 0 2 0 0 10 0 0 23 0
Lane Group Flow (vph) 25 1748 0 32 1252 0 0 7 0 99 3 0
Confl. Peds. (#/hr) 3 6 6 3 2 2 2 2
Heavy Vehicles (%) 8% 12% 20% 0% 11% 13% 0% 0% 50% 14% 0% 21%
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 1 6 5 2 8 4
Permitted Phases 8 4
Actuated Green, G (s) 5.2 91.4 5.4 91.6 15.8 15.8 15.8
Effective Green, g (s) 5.2 91.4 5.4 91.6 15.8 15.8 15.8
Actuated g/C Ratio 0.04 0.70 0.04 0.70 0.12 0.12 0.12
Clearance Time (s) 5.7 5.7 5.7 5.7 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 66 2486 74 2245 145 149 157
v/s Ratio Prot 0.02 c0.49 c0.02 0.39 0.00
v/s Ratio Perm 0.01 c0.08
v/c Ratio 0.38 0.70 0.43 0.56 0.05 0.66 0.02
Uniform Delay, d1 60.8 11.3 60.8 9.3 50.5 54.6 50.3
Progression Factor 0.97 0.83 1.47 0.55 1.00 1.00 1.00
Incremental Delay, d2 2.1 1.0 3.2 0.8 0.1 10.6 0.1
Delay (s) 61.0 10.4 92.4 5.9 50.6 65.2 50.3
Level of Service E B F A D E D
Approach Delay (s) 11.2 8.1 50.6 62.1
Approach LOS B A D E

Intersection Summary
HCM 2000 Control Delay 12.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 17.4
Intersection Capacity Utilization 64.0% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBU EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 2 1468 8 0 1215 4 4
Future Volume (vph) 2 1468 8 0 1215 4 4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 20.0 0.0 20.0 0.0 0.0
Storage Lanes 1 0 1 1 1
Taper Length (m) 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 1.00 1.00
Frt 0.999 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1750 3496 0 1842 3500 1750 1566
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1750 3496 0 1842 3500 1750 1566
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 1 4
Link Speed (k/h) 50 50 48
Link Distance (m) 441.0 88.6 194.6
Travel Time (s) 31.8 6.4 14.6
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 2 1596 9 0 1321 4 4
Shared Lane Traffic (%)
Lane Group Flow (vph) 2 1605 0 0 1321 4 4
Enter Blocked Intersection No No No No No No No
Lane Alignment R NA Left Right Left Left Left Right
Median Width(m) 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 14 14 24 24 14
Number of Detectors 1 0 1 0 1 1
Detector Template Left Thru Left Thru Left Right
Leading Detector (m) 10.0 0.0 2.0 0.0 10.0 10.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 10.0 0.6 2.0 0.6 10.0 10.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA Prot NA Prot Perm
Protected Phases 7 4 3 8 2
Permitted Phases 2
Detector Phase 7 4 3 8 2 2
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 10.5 22.5 10.5 22.5 22.5 22.5
Total Split (s) 11.0 96.5 10.5 96.0 23.0 23.0
Total Split (%) 8.5% 74.2% 8.1% 73.8% 17.7% 17.7%
Maximum Green (s) 6.0 90.0 4.0 89.5 16.5 16.5
Yellow Time (s) 3.0 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.0 2.8 2.8 2.8 2.8 2.8
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Lane Group EBU EBT EBR WBL WBT NBL NBR
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 6.5 6.5 6.5 6.5 6.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max None None
Walk Time (s) 11.0 11.0 11.0 11.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 5.8 122.2 120.0 5.9 5.9
Actuated g/C Ratio 0.04 0.94 0.92 0.05 0.05
v/c Ratio 0.03 0.49 0.41 0.05 0.05
Control Delay 56.0 0.7 2.5 60.5 37.5
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 56.0 0.7 2.5 60.5 37.5
LOS E A A E D
Approach Delay 0.8 2.5 49.0
Approach LOS A A D

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 3 (2%), Referenced to phase 4:EBT and 8:WBT, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.49
Intersection Signal Delay: 1.7 Intersection LOS: A
Intersection Capacity Utilization 55.0% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     999: Waverly St & KING ST
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Lane Group EBU EBT WBT NBL NBR
Lane Group Flow (vph) 2 1605 1321 4 4
v/c Ratio 0.03 0.49 0.41 0.05 0.05
Control Delay 56.0 0.7 2.5 60.5 37.5
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 56.0 0.7 2.5 60.5 37.5
Queue Length 50th (m) 0.4 0.0 0.0 0.9 0.0
Queue Length 95th (m) m0.0 m14.7 65.1 4.4 3.5
Internal Link Dist (m) 417.0 64.6 170.6
Turn Bay Length (m) 20.0
Base Capacity (vph) 81 3287 3230 222 202
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.02 0.49 0.41 0.02 0.02

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBU EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 2 1468 8 0 1215 4 4
Future Volume (vph) 2 1468 8 0 1215 4 4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 6.5 6.5 6.5 6.5
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1750 3497 3500 1750 1566
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1750 3497 3500 1750 1566
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 2 1596 9 0 1321 4 4
RTOR Reduction (vph) 0 0 0 0 0 0 4
Lane Group Flow (vph) 2 1605 0 0 1321 4 0
Turn Type Prot NA Prot NA Prot Perm
Protected Phases 7 4 3 8 2
Permitted Phases 2
Actuated Green, G (s) 1.3 114.4 108.1 2.6 2.6
Effective Green, g (s) 1.3 114.4 108.1 2.6 2.6
Actuated g/C Ratio 0.01 0.88 0.83 0.02 0.02
Clearance Time (s) 5.0 6.5 6.5 6.5 6.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 17 3077 2910 35 31
v/s Ratio Prot 0.00 c0.46 0.38 c0.00
v/s Ratio Perm 0.00
v/c Ratio 0.12 0.52 0.45 0.11 0.00
Uniform Delay, d1 63.8 1.7 3.0 62.6 62.4
Progression Factor 0.94 0.31 1.00 1.00 1.00
Incremental Delay, d2 1.8 0.4 0.5 1.5 0.0
Delay (s) 61.8 0.9 3.5 64.0 62.5
Level of Service E A A E E
Approach Delay (s) 1.0 3.5 63.2
Approach LOS A A E

Intersection Summary
HCM 2000 Control Delay 2.3 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 19.5
Intersection Capacity Utilization 55.0% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 129 1145 154 0 0 0 0 1011 268 113 968 0
Future Volume (vph) 129 1145 154 0 0 0 0 1011 268 113 968 0
Ideal Flow (vphpl) 1900 2000 1900 1900 1900 1900 1900 1900 1900 2050 1900 1900
Storage Length (m) 0.0 30.0 0.0 0.0 0.0 30.0 25.0 0.0
Storage Lanes 0 1 0 0 0 1 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 0.95 *1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Ped Bike Factor 1.00 0.97 0.95
Frt 0.850 0.850
Flt Protected 0.995 0.950
Satd. Flow (prot) 0 3456 1369 0 0 0 0 3089 1369 1716 3089 0
Flt Permitted 0.995 0.137
Satd. Flow (perm) 0 3452 1331 0 0 0 0 3089 1299 247 3089 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 80 101
Link Speed (k/h) 50 50 50 50
Link Distance (m) 209.8 410.3 363.1 98.9
Travel Time (s) 15.1 29.5 26.1 7.1
Confl. Peds. (#/hr) 8 12 30 30
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 7% 2% 5% 0% 0% 0% 0% 4% 5% 1% 4% 0%
Adj. Flow (vph) 140 1245 167 0 0 0 0 1099 291 123 1052 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 1385 167 0 0 0 0 1099 291 123 1052 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left R NA Right Left Left Right Left Left Right L NA Left Right
Median Width(m) 0.0 0.0 3.5 3.5
Link Offset(m) 0.0 3.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.09 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.05 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 0 0 0 1 0 1 1
Detector Template 
Leading Detector (m) 0.0 0.0 0.0 10.0 0.0 10.0 10.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 15.0 15.0 15.0 10.0 15.0 10.0 10.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA Perm pm+pt NA
Protected Phases 8 6 5 2
Permitted Phases 8 8 6 2
Detector Phase 8 8 8 6 6 5 2
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 4.0 8.0
Minimum Split (s) 25.0 25.0 25.0 25.0 25.0 10.5 25.0
Total Split (s) 37.5 37.5 37.5 32.0 32.0 10.5 42.5
Total Split (%) 46.9% 46.9% 46.9% 40.0% 40.0% 13.1% 53.1%
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 31.6 31.6 31.6 26.1 26.1 7.5 36.6
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7 3.0 3.7
All-Red Time (s) 2.2 2.2 2.2 2.2 2.2 0.0 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 -3.0 0.0
Total Lost Time (s) 5.9 5.9 5.9 5.9 0.0 5.9
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max None None Max None
Walk Time (s) 13.0 13.0 13.0 13.0 13.0 13.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 31.6 31.6 26.1 26.1 42.5 36.6
Actuated g/C Ratio 0.40 0.40 0.33 0.33 0.53 0.46
v/c Ratio 1.02 0.29 1.09 0.59 0.38 0.74
Control Delay 54.2 10.4 84.7 20.2 5.6 15.0
Queue Delay 33.2 0.0 4.0 0.0 0.0 33.2
Total Delay 87.4 10.4 88.6 20.2 5.6 48.1
LOS F B F C A D
Approach Delay 79.1 74.3 43.7
Approach LOS E E D

Intersection Summary
Area Type: CBD
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 19 (24%), Referenced to phase 8:EBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.09
Intersection Signal Delay: 67.4 Intersection LOS: E
Intersection Capacity Utilization 91.1% ICU Level of Service F
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     13: RR 53 (STEVENSON RD) & KING ST
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Lane Group EBT EBR NBT NBR SBL SBT
Lane Group Flow (vph) 1385 167 1099 291 123 1052
v/c Ratio 1.02 0.29 1.09 0.59 0.38 0.74
Control Delay 54.2 10.4 84.7 20.2 5.6 15.0
Queue Delay 33.2 0.0 4.0 0.0 0.0 33.2
Total Delay 87.4 10.4 88.6 20.2 5.6 48.1
Queue Length 50th (m) ~98.0 7.7 ~92.6 21.3 6.0 75.5
Queue Length 95th (m) #138.1 19.6 #126.8 44.2 m6.4 m76.7
Internal Link Dist (m) 185.8 339.1 74.9
Turn Bay Length (m) 30.0 30.0 25.0
Base Capacity (vph) 1363 574 1007 491 324 1413
Starvation Cap Reductn 0 0 0 0 0 420
Spillback Cap Reductn 444 0 88 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 1.51 0.29 1.20 0.59 0.38 1.06

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 129 1145 154 0 0 0 0 1011 268 113 968 0
Future Volume (vph) 129 1145 154 0 0 0 0 1011 268 113 968 0
Ideal Flow (vphpl) 1900 2000 1900 1900 1900 1900 1900 1900 1900 2050 1900 1900
Total Lost time (s) 5.9 5.9 5.9 5.9 0.0 5.9
Lane Util. Factor *1.00 1.00 0.95 1.00 1.00 0.95
Frpb, ped/bikes 1.00 0.97 1.00 0.95 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.99 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3452 1331 3089 1299 1716 3089
Flt Permitted 0.99 1.00 1.00 1.00 0.14 1.00
Satd. Flow (perm) 3452 1331 3089 1299 248 3089
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 140 1245 167 0 0 0 0 1099 291 123 1052 0
RTOR Reduction (vph) 0 0 48 0 0 0 0 0 68 0 0 0
Lane Group Flow (vph) 0 1385 119 0 0 0 0 1099 223 123 1052 0
Confl. Peds. (#/hr) 8 12 30 30
Heavy Vehicles (%) 7% 2% 5% 0% 0% 0% 0% 4% 5% 1% 4% 0%
Turn Type Perm NA Perm NA Perm pm+pt NA
Protected Phases 8 6 5 2
Permitted Phases 8 8 6 2
Actuated Green, G (s) 31.6 31.6 26.1 26.1 36.6 36.6
Effective Green, g (s) 31.6 31.6 26.1 26.1 39.6 36.6
Actuated g/C Ratio 0.40 0.40 0.33 0.33 0.50 0.46
Clearance Time (s) 5.9 5.9 5.9 5.9 3.0 5.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1363 525 1007 423 315 1413
v/s Ratio Prot c0.36 0.05 c0.34
v/s Ratio Perm 0.40 0.09 0.17 0.14
v/c Ratio 1.02 0.23 1.09 0.53 0.39 0.74
Uniform Delay, d1 24.2 16.1 26.9 21.9 13.9 17.9
Progression Factor 1.00 1.00 1.00 1.00 0.55 0.80
Incremental Delay, d2 28.5 1.0 56.6 1.2 0.1 0.2
Delay (s) 52.7 17.1 83.6 23.1 7.6 14.5
Level of Service D B F C A B
Approach Delay (s) 48.8 0.0 70.9 13.7
Approach LOS D A E B

Intersection Summary
HCM 2000 Control Delay 46.3 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.98
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 11.8
Intersection Capacity Utilization 91.1% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 94 1811 0 0 0 0 0 203 151 108 249 0
Future Volume (vph) 94 1811 0 0 0 0 0 203 151 108 249 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 0.95 *1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 1.00
Ped Bike Factor 1.00 0.98 1.00
Frt 0.850
Flt Protected 0.998 0.985
Satd. Flow (prot) 0 3282 0 0 0 0 0 1691 1437 0 3133 0
Flt Permitted 0.998 0.730
Satd. Flow (perm) 0 3280 0 0 0 0 0 1691 1405 0 2317 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 41
Link Speed (k/h) 50 50 50 50
Link Distance (m) 410.3 421.5 125.0 101.7
Travel Time (s) 29.5 30.3 9.0 7.3
Confl. Peds. (#/hr) 4 13 8 8
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 3% 0% 0% 0% 0% 0% 0% 0% 1% 1% 0%
Adj. Flow (vph) 102 1968 0 0 0 0 0 221 164 117 271 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 2070 0 0 0 0 0 221 164 0 388 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.5 3.5
Link Offset(m) 0.0 0.0 6.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 24 15 25 14
Number of Detectors 1 0 1 0 1 1
Detector Template 
Leading Detector (m) 15.0 0.0 10.0 0.0 15.0 10.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 15.0 0.0 10.0 0.0 15.0 10.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA NA Perm Perm NA
Protected Phases 8 6 2
Permitted Phases 8 6 2
Detector Phase 8 6 6 2 2
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 28.0 28.0 25.0 25.0 28.0 28.0
Total Split (s) 52.0 52.0 28.0 28.0 28.0 28.0
Total Split (%) 65.0% 65.0% 35.0% 35.0% 35.0% 35.0%
Maximum Green (s) 46.0 46.0 22.2 22.2 22.0 22.0
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.3 2.3 2.1 2.1 2.3 2.3
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 5.8 5.8 6.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max None None None None
Walk Time (s) 15.0 15.0 13.0 13.0 15.0 15.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 50.1 18.1 18.1 17.9
Actuated g/C Ratio 0.63 0.23 0.23 0.22
v/c Ratio 1.01 0.58 0.47 0.75
Control Delay 29.2 33.4 23.7 21.9
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 29.2 33.4 23.7 21.9
LOS C C C C
Approach Delay 29.2 29.3 21.9
Approach LOS C C C

Intersection Summary
Area Type: CBD
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 34 (43%), Referenced to phase 8:EBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.01
Intersection Signal Delay: 28.2 Intersection LOS: C
Intersection Capacity Utilization 97.2% ICU Level of Service F
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     15: OSHAWA CENTRE ENT/GIBBONS ST & KING ST
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Lane Group EBT NBT NBR SBT
Lane Group Flow (vph) 2070 221 164 388
v/c Ratio 1.01 0.58 0.47 0.75
Control Delay 29.2 33.4 23.7 21.9
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 29.2 33.4 23.7 21.9
Queue Length 50th (m) ~60.7 27.5 14.6 15.2
Queue Length 95th (m) m#173.4 44.0 28.7 m21.0
Internal Link Dist (m) 386.3 101.0 77.7
Turn Bay Length (m)
Base Capacity (vph) 2055 469 419 637
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 1.01 0.47 0.39 0.61

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 94 1811 0 0 0 0 0 203 151 108 249 0
Future Volume (vph) 94 1811 0 0 0 0 0 203 151 108 249 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 5.8 5.8 6.0
Lane Util. Factor *1.00 1.00 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.98 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00
Flt Protected 1.00 1.00 1.00 0.99
Satd. Flow (prot) 3279 1691 1405 3127
Flt Permitted 1.00 1.00 1.00 0.73
Satd. Flow (perm) 3279 1691 1405 2316
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 102 1968 0 0 0 0 0 221 164 117 271 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 32 0 0 0
Lane Group Flow (vph) 0 2070 0 0 0 0 0 221 132 0 388 0
Confl. Peds. (#/hr) 4 13 8 8
Heavy Vehicles (%) 0% 3% 0% 0% 0% 0% 0% 0% 0% 1% 1% 0%
Turn Type Perm NA NA Perm Perm NA
Protected Phases 8 6 2
Permitted Phases 8 6 2
Actuated Green, G (s) 50.1 18.1 18.1 17.9
Effective Green, g (s) 50.1 18.1 18.1 17.9
Actuated g/C Ratio 0.63 0.23 0.23 0.22
Clearance Time (s) 6.0 5.8 5.8 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2053 382 317 518
v/s Ratio Prot 0.13
v/s Ratio Perm 0.63 0.09 c0.17
v/c Ratio 1.01 0.58 0.42 0.75
Uniform Delay, d1 14.9 27.6 26.4 29.0
Progression Factor 0.48 1.00 1.00 0.55
Incremental Delay, d2 18.4 2.1 0.9 3.7
Delay (s) 25.6 29.7 27.3 19.6
Level of Service C C C B
Approach Delay (s) 25.6 0.0 28.7 19.6
Approach LOS C A C B

Intersection Summary
HCM 2000 Control Delay 25.2 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 97.2% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 192 1529 172 0 0 0 0 639 176 94 519 0
Future Volume (vph) 192 1529 172 0 0 0 0 639 176 94 519 0
Ideal Flow (vphpl) 1900 2005 1900 1900 1900 1900 1900 1900 1900 1900 2000 1900
Storage Length (m) 0.0 120.0 0.0 0.0 0.0 30.0 0.0 0.0
Storage Lanes 0 1 0 0 0 0 0 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 0.95 *1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 0.95 *1.00 1.00
Ped Bike Factor 1.00 0.95 0.99
Frt 0.850 0.968
Flt Protected 0.994 0.992
Satd. Flow (prot) 0 3437 1437 0 0 0 0 3018 0 0 3467 0
Flt Permitted 0.994 0.528
Satd. Flow (perm) 0 3432 1363 0 0 0 0 3018 0 0 1846 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 161 42
Link Speed (k/h) 50 50 50 50
Link Distance (m) 421.5 358.7 429.1 115.6
Travel Time (s) 30.3 25.8 30.9 8.3
Confl. Peds. (#/hr) 9 32 8 8
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 5% 3% 0% 0% 0% 0% 0% 2% 4% 1% 2% 0%
Adj. Flow (vph) 209 1662 187 0 0 0 0 695 191 102 564 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 1871 187 0 0 0 0 886 0 0 666 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 0.0 0.0
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.08 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.09 1.16
Turning Speed (k/h) 25 14 24 15 24 14 25 15
Number of Detectors 1 0 0 1 1 1
Detector Template 
Leading Detector (m) 15.0 0.0 0.0 10.0 15.0 10.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 15.0 0.0 0.0 10.0 15.0 10.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA pm+pt NA
Protected Phases 2 4 3 8
Permitted Phases 2 2 8
Detector Phase 4 3 8
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 4.0 8.0
Minimum Split (s) 26.0 26.0 26.0 26.0 10.5 26.0
Total Split (s) 43.5 43.5 43.5 26.0 10.5 36.5
Total Split (%) 54.4% 54.4% 54.4% 32.5% 13.1% 45.6%
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 37.7 37.7 37.7 20.4 7.5 30.9
Yellow Time (s) 4.2 4.2 4.2 3.7 3.0 3.7
All-Red Time (s) 1.6 1.6 1.6 1.9 0.0 1.9
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.8 5.8 5.6 5.6
Lead/Lag Lag Lead
Lead-Lag Optimize? Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max None Max None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 12.0 12.0 12.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 37.7 37.7 20.4 30.9
Actuated g/C Ratio 0.47 0.47 0.26 0.39
v/c Ratio 1.16 0.26 1.11 0.82
Control Delay 92.3 2.2 94.6 35.0
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 92.3 2.2 94.6 35.0
LOS F A F D
Approach Delay 84.1 94.6 35.0
Approach LOS F F D

Intersection Summary
Area Type: CBD
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 62 (78%), Referenced to phase 2:EBTL, Start of Green
Natural Cycle: 130
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.16
Intersection Signal Delay: 77.6 Intersection LOS: E
Intersection Capacity Utilization 108.6% ICU Level of Service G
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     17: RR 54 (PARK RD W) & KING ST
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Lane Group EBT EBR NBT SBT
Lane Group Flow (vph) 1871 187 886 666
v/c Ratio 1.16 0.26 1.11 0.82
Control Delay 92.3 2.2 94.6 35.0
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 92.3 2.2 94.6 35.0
Queue Length 50th (m) ~155.1 1.0 ~73.3 42.5
Queue Length 95th (m) m#157.2 m1.5 #106.4 m51.3
Internal Link Dist (m) 397.5 405.1 91.6
Turn Bay Length (m) 120.0
Base Capacity (vph) 1617 727 800 812
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 1.16 0.26 1.11 0.82

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 192 1529 172 0 0 0 0 639 176 94 519 0
Future Volume (vph) 192 1529 172 0 0 0 0 639 176 94 519 0
Ideal Flow (vphpl) 1900 2005 1900 1900 1900 1900 1900 1900 1900 1900 2000 1900
Total Lost time (s) 5.8 5.8 5.6 5.6
Lane Util. Factor *1.00 1.00 0.95 *1.00
Frpb, ped/bikes 1.00 0.95 0.99 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 0.85 0.97 1.00
Flt Protected 0.99 1.00 1.00 0.99
Satd. Flow (prot) 3434 1363 3017 3469
Flt Permitted 0.99 1.00 1.00 0.53
Satd. Flow (perm) 3434 1363 3017 1846
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 209 1662 187 0 0 0 0 695 191 102 564 0
RTOR Reduction (vph) 0 0 85 0 0 0 0 31 0 0 0 0
Lane Group Flow (vph) 0 1871 102 0 0 0 0 855 0 0 666 0
Confl. Peds. (#/hr) 9 32 8 8
Heavy Vehicles (%) 5% 3% 0% 0% 0% 0% 0% 2% 4% 1% 2% 0%
Turn Type Perm NA Perm NA pm+pt NA
Protected Phases 2 4 3 8
Permitted Phases 2 2 8
Actuated Green, G (s) 37.7 37.7 20.4 30.9
Effective Green, g (s) 37.7 37.7 20.4 30.9
Actuated g/C Ratio 0.47 0.47 0.25 0.39
Clearance Time (s) 5.8 5.8 5.6 5.6
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1618 642 769 865
v/s Ratio Prot c0.28 c0.07
v/s Ratio Perm 0.54 0.07 0.23
v/c Ratio 1.16 0.16 1.11 0.77
Uniform Delay, d1 21.1 12.1 29.8 21.4
Progression Factor 0.73 0.59 1.00 1.40
Incremental Delay, d2 73.1 0.2 67.5 2.4
Delay (s) 88.5 7.3 97.3 32.4
Level of Service F A F C
Approach Delay (s) 81.1 0.0 97.3 32.4
Approach LOS F A F C

Intersection Summary
HCM 2000 Control Delay 76.1 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.10
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 14.4
Intersection Capacity Utilization 108.6% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 311 1466 33 0 0 0 0 111 26 76 23 0
Future Volume (vph) 311 1466 33 0 0 0 0 111 26 76 23 0
Ideal Flow (vphpl) 1900 2000 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 60.0 60.0 0.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 1 1 0 0 0 0 0 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.86 0.81 0.99 0.99
Frt 0.850 0.975
Flt Protected 0.950 0.963
Satd. Flow (prot) 1591 3423 1437 0 0 0 0 1639 0 0 1628 0
Flt Permitted 0.950 0.656
Satd. Flow (perm) 1373 3423 1160 0 0 0 0 1639 0 0 1095 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 36 13
Link Speed (k/h) 50 50 50 50
Link Distance (m) 158.5 137.8 101.8 101.3
Travel Time (s) 11.4 9.9 7.3 7.3
Confl. Peds. (#/hr) 58 75 31 15 15
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 4% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Adj. Flow (vph) 338 1593 36 0 0 0 0 121 28 83 25 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 338 1593 36 0 0 0 0 149 0 0 108 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.09 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 0 0 0 1 1 1
Detector Template 
Leading Detector (m) 0.0 0.0 0.0 10.0 15.0 10.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 0.0 0.0 0.0 10.0 15.0 10.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA Perm NA
Protected Phases 2 4 4
Permitted Phases 2 2 4
Detector Phase 2 4 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 8.0 8.0 8.0
Minimum Split (s) 28.0 28.0 28.0 23.0 23.0 23.0
Total Split (s) 57.0 57.0 57.0 23.0 23.0 23.0
Total Split (%) 71.3% 71.3% 71.3% 28.8% 28.8% 28.8%
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 51.4 51.4 51.4 17.4 17.4 17.4
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 1.9 1.9 1.9 1.9 1.9 1.9
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.6 5.6 5.6 5.6 5.6
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max None None None
Walk Time (s) 12.0 12.0 12.0 12.0 12.0 12.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 56.0 56.0 56.0 12.8 12.8
Actuated g/C Ratio 0.70 0.70 0.70 0.16 0.16
v/c Ratio 0.35 0.66 0.04 0.55 0.62
Control Delay 2.6 3.1 0.3 35.0 40.9
Queue Delay 0.0 0.1 0.0 0.0 0.0
Total Delay 2.6 3.2 0.3 35.0 40.9
LOS A A A D D
Approach Delay 3.1 35.0 40.9
Approach LOS A D D

Intersection Summary
Area Type: CBD
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 8 (10%), Referenced to phase 2:EBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.66
Intersection Signal Delay: 7.0 Intersection LOS: A
Intersection Capacity Utilization 74.2% ICU Level of Service D
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     19: QUEEN ST/MCMILLAN DR & KING ST
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Lane Group EBL EBT EBR NBT SBT
Lane Group Flow (vph) 338 1593 36 149 108
v/c Ratio 0.35 0.66 0.04 0.55 0.62
Control Delay 2.6 3.1 0.3 35.0 40.9
Queue Delay 0.0 0.1 0.0 0.0 0.0
Total Delay 2.6 3.2 0.3 35.0 40.9
Queue Length 50th (m) 7.2 18.4 0.0 17.7 15.9
Queue Length 95th (m) m10.7 24.6 m0.0 31.5 m19.3
Internal Link Dist (m) 134.5 77.8 77.3
Turn Bay Length (m) 60.0 60.0
Base Capacity (vph) 961 2397 823 366 238
Starvation Cap Reductn 0 139 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.35 0.71 0.04 0.41 0.45

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 311 1466 33 0 0 0 0 111 26 76 23 0
Future Volume (vph) 311 1466 33 0 0 0 0 111 26 76 23 0
Ideal Flow (vphpl) 1900 2000 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.6 5.6 5.6 5.6 5.6
Lane Util. Factor 1.00 *1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.81 0.99 1.00
Flpb, ped/bikes 0.86 1.00 1.00 1.00 0.99
Frt 1.00 1.00 0.85 0.97 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.96
Satd. Flow (prot) 1373 3423 1160 1638 1607
Flt Permitted 0.95 1.00 1.00 1.00 0.66
Satd. Flow (perm) 1373 3423 1160 1638 1095
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 338 1593 36 0 0 0 0 121 28 83 25 0
RTOR Reduction (vph) 0 0 11 0 0 0 0 11 0 0 0 0
Lane Group Flow (vph) 338 1593 25 0 0 0 0 138 0 0 108 0
Confl. Peds. (#/hr) 58 75 31 15 15
Heavy Vehicles (%) 1% 4% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Turn Type Perm NA Perm NA Perm NA
Protected Phases 2 4 4
Permitted Phases 2 2 4
Actuated Green, G (s) 56.0 56.0 56.0 12.8 12.8
Effective Green, g (s) 56.0 56.0 56.0 12.8 12.8
Actuated g/C Ratio 0.70 0.70 0.70 0.16 0.16
Clearance Time (s) 5.6 5.6 5.6 5.6 5.6
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 961 2396 812 262 175
v/s Ratio Prot c0.47 0.08
v/s Ratio Perm 0.25 0.02 c0.10
v/c Ratio 0.35 0.66 0.03 0.53 0.62
Uniform Delay, d1 4.8 6.7 3.7 30.8 31.3
Progression Factor 0.35 0.30 0.13 1.00 0.99
Incremental Delay, d2 0.6 0.8 0.0 1.9 4.3
Delay (s) 2.3 2.8 0.5 32.7 35.3
Level of Service A A A C D
Approach Delay (s) 2.7 0.0 32.7 35.3
Approach LOS A A C D

Intersection Summary
HCM 2000 Control Delay 6.3 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 11.2
Intersection Capacity Utilization 74.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 1271 284 0 0 0 0 0 0 178 813 0
Future Volume (vph) 0 1271 284 0 0 0 0 0 0 178 813 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 30.0 30.0 0.0 0.0 0.0 0.0 0.0 30.0
Storage Lanes 0 1 0 0 0 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.91 1.00
Ped Bike Factor 0.85 0.84
Frt 0.850
Flt Protected 0.950
Satd. Flow (prot) 0 3060 1281 0 0 0 0 0 0 1501 4439 0
Flt Permitted 0.950
Satd. Flow (perm) 0 3060 1090 0 0 0 0 0 0 1265 4439 0
Right Turn on Red Yes Yes Yes Yes Yes
Satd. Flow (RTOR) 33 47
Link Speed (k/h) 50 50 50 50
Link Distance (m) 137.8 176.7 121.6 100.6
Travel Time (s) 9.9 12.7 8.8 7.2
Confl. Peds. (#/hr) 99 105
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 5% 1% 0% 0% 0% 0% 0% 0% 7% 4% 0%
Parking  (#/hr) 0
Adj. Flow (vph) 0 1382 309 0 0 0 0 0 0 193 884 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 1382 309 0 0 0 0 0 0 193 884 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 3.5 -3.5
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.32 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 0 0 1 1
Detector Template 
Leading Detector (m) 0.0 0.0 10.0 10.0
Trailing Detector (m) 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0
Detector 1 Size(m) 15.0 15.0 10.0 10.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0
Turn Type NA Perm Perm NA
Protected Phases 2 4
Permitted Phases 2 4
Detector Phase 4 4
Switch Phase
Minimum Initial (s) 17.0 17.0 16.0 16.0
Minimum Split (s) 27.0 27.0 23.0 23.0
Total Split (s) 53.0 53.0 27.0 27.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 66.3% 66.3% 33.8% 33.8%
Maximum Green (s) 47.1 47.1 21.6 21.6
Yellow Time (s) 3.7 3.7 3.7 3.7
All-Red Time (s) 2.2 2.2 1.7 1.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.9 5.9 5.4 5.4
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max None None
Walk Time (s) 12.0 12.0 11.0 11.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 48.3 48.3 20.4 20.4
Actuated g/C Ratio 0.60 0.60 0.26 0.26
v/c Ratio 0.75 0.46 0.54 0.78
Control Delay 6.6 4.1 19.5 27.0
Queue Delay 0.1 0.0 0.0 0.0
Total Delay 6.6 4.1 19.5 27.0
LOS A A B C
Approach Delay 6.2 25.6
Approach LOS A C

Intersection Summary
Area Type: CBD
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 18 (23%), Referenced to phase 2:EBT, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.78
Intersection Signal Delay: 13.7 Intersection LOS: B
Intersection Capacity Utilization 65.9% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     21: RR 2A (CENTRE ST) & KING ST
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Lane Group EBT EBR SBL SBT
Lane Group Flow (vph) 1382 309 193 884
v/c Ratio 0.75 0.46 0.54 0.78
Control Delay 6.6 4.1 19.5 27.0
Queue Delay 0.1 0.0 0.0 0.0
Total Delay 6.6 4.1 19.5 27.0
Queue Length 50th (m) 27.2 1.1 20.6 44.9
Queue Length 95th (m) 17.6 7.3 m33.2 58.7
Internal Link Dist (m) 113.8 76.6
Turn Bay Length (m) 30.0
Base Capacity (vph) 1847 671 375 1198
Starvation Cap Reductn 32 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.76 0.46 0.51 0.74

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 1271 284 0 0 0 0 0 0 178 813 0
Future Volume (vph) 0 1271 284 0 0 0 0 0 0 178 813 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.9 5.9 5.4 5.4
Lane Util. Factor 0.95 1.00 1.00 0.91
Frpb, ped/bikes 1.00 0.85 1.00 1.00
Flpb, ped/bikes 1.00 1.00 0.84 1.00
Frt 1.00 0.85 1.00 1.00
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3060 1090 1265 4439
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3060 1090 1265 4439
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1382 309 0 0 0 0 0 0 193 884 0
RTOR Reduction (vph) 0 0 13 0 0 0 0 0 0 35 0 0
Lane Group Flow (vph) 0 1382 296 0 0 0 0 0 0 158 884 0
Confl. Peds. (#/hr) 99 105
Heavy Vehicles (%) 0% 5% 1% 0% 0% 0% 0% 0% 0% 7% 4% 0%
Parking  (#/hr) 0
Turn Type NA Perm Perm NA
Protected Phases 2 4
Permitted Phases 2 4
Actuated Green, G (s) 48.3 48.3 20.4 20.4
Effective Green, g (s) 48.3 48.3 20.4 20.4
Actuated g/C Ratio 0.60 0.60 0.25 0.25
Clearance Time (s) 5.9 5.9 5.4 5.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1847 658 322 1131
v/s Ratio Prot c0.45 c0.20
v/s Ratio Perm 0.27 0.12
v/c Ratio 0.75 0.45 0.49 0.78
Uniform Delay, d1 11.5 8.6 25.4 27.7
Progression Factor 0.36 0.28 0.79 0.83
Incremental Delay, d2 2.1 1.7 0.8 2.6
Delay (s) 6.3 4.1 21.0 25.7
Level of Service A A C C
Approach Delay (s) 5.9 0.0 0.0 24.8
Approach LOS A A A C

Intersection Summary
HCM 2000 Control Delay 13.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 11.3
Intersection Capacity Utilization 65.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 219 1237 0 0 0 0 0 980 176 0 0 0
Future Volume (vph) 219 1237 0 0 0 0 0 980 176 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 2000 1900 1900 1900 1900
Storage Length (m) 30.0 0.0 0.0 0.0 0.0 20.0 0.0 0.0
Storage Lanes 1 0 0 0 0 1 0 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 1.00 1.00 1.00 *1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.87 0.83
Frt 0.850
Flt Protected 0.950
Satd. Flow (prot) 1447 3252 0 0 0 0 0 3423 1382 0 0 0
Flt Permitted 0.950
Satd. Flow (perm) 1266 3252 0 0 0 0 0 3423 1143 0 0 0
Right Turn on Red Yes Yes Yes Yes Yes
Satd. Flow (RTOR) 34 34
Link Speed (k/h) 50 50 50 50
Link Distance (m) 176.7 255.8 119.5 100.7
Travel Time (s) 12.7 18.4 8.6 7.3
Confl. Peds. (#/hr) 94 123
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 11% 4% 0% 0% 0% 0% 0% 4% 4% 0% 0% 0%
Adj. Flow (vph) 238 1345 0 0 0 0 0 1065 191 0 0 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 238 1345 0 0 0 0 0 1065 191 0 0 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment L NA Left Right Left Left Right Left R NA Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.09 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 0 0 1 1
Detector Template 
Leading Detector (m) 0.0 0.0 10.0 10.0
Trailing Detector (m) 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0
Detector 1 Size(m) 15.0 15.0 10.0 10.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0
Turn Type Perm NA NA Perm
Protected Phases 2 4
Permitted Phases 2 4
Detector Phase 2 2 4 4
Switch Phase
Minimum Initial (s) 16.0 16.0 16.0 16.0
Minimum Split (s) 26.0 26.0 25.0 25.0
Total Split (s) 45.0 45.0 35.0 35.0
Total Split (%) 56.3% 56.3% 43.8% 43.8%
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 39.5 39.5 29.5 29.5
Yellow Time (s) 3.3 3.3 3.3 3.3
All-Red Time (s) 2.2 2.2 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max None None
Walk Time (s) 13.0 13.0 13.0 13.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 40.6 40.6 28.4 28.4
Actuated g/C Ratio 0.51 0.51 0.36 0.36
v/c Ratio 0.36 0.82 0.88 0.45
Control Delay 6.0 13.2 33.6 19.6
Queue Delay 0.3 0.0 1.9 0.0
Total Delay 6.2 13.2 35.4 19.6
LOS A B D B
Approach Delay 12.2 33.0
Approach LOS B C

Intersection Summary
Area Type: CBD
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 32 (40%), Referenced to phase 2:EBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.88
Intersection Signal Delay: 21.4 Intersection LOS: C
Intersection Capacity Utilization 75.8% ICU Level of Service D
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     23: RR 2 (SIMCOE ST) & KING ST
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Lane Group EBL EBT NBT NBR
Lane Group Flow (vph) 238 1345 1065 191
v/c Ratio 0.36 0.82 0.88 0.45
Control Delay 6.0 13.2 33.6 19.6
Queue Delay 0.3 0.0 1.9 0.0
Total Delay 6.2 13.2 35.4 19.6
Queue Length 50th (m) 2.5 51.9 66.9 15.9
Queue Length 95th (m) m6.6 60.5 #91.2 32.3
Internal Link Dist (m) 152.7 95.5
Turn Bay Length (m) 30.0 20.0
Base Capacity (vph) 658 1648 1262 442
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 100 0 88 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.43 0.82 0.91 0.43

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 219 1237 0 0 0 0 0 980 176 0 0 0
Future Volume (vph) 219 1237 0 0 0 0 0 980 176 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 2000 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5 5.5 5.5
Lane Util. Factor 1.00 *1.00 *1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.83
Flpb, ped/bikes 0.87 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1266 3252 3423 1143
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1266 3252 3423 1143
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 238 1345 0 0 0 0 0 1065 191 0 0 0
RTOR Reduction (vph) 17 0 0 0 0 0 0 0 22 0 0 0
Lane Group Flow (vph) 221 1345 0 0 0 0 0 1065 169 0 0 0
Confl. Peds. (#/hr) 94 123
Heavy Vehicles (%) 11% 4% 0% 0% 0% 0% 0% 4% 4% 0% 0% 0%
Turn Type Perm NA NA Perm
Protected Phases 2 4
Permitted Phases 2 4
Actuated Green, G (s) 40.6 40.6 28.4 28.4
Effective Green, g (s) 40.6 40.6 28.4 28.4
Actuated g/C Ratio 0.51 0.51 0.35 0.35
Clearance Time (s) 5.5 5.5 5.5 5.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 642 1650 1215 405
v/s Ratio Prot c0.41 c0.31
v/s Ratio Perm 0.17 0.15
v/c Ratio 0.34 0.82 0.88 0.42
Uniform Delay, d1 11.8 16.5 24.2 19.5
Progression Factor 0.46 0.56 1.00 1.00
Incremental Delay, d2 1.0 3.2 7.4 0.7
Delay (s) 6.4 12.4 31.5 20.2
Level of Service A B C C
Approach Delay (s) 11.5 0.0 29.8 0.0
Approach LOS B A C A

Intersection Summary
HCM 2000 Control Delay 19.6 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 75.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1615 154 0 0 0 315
Future Volume (vph) 1615 154 0 0 0 315
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 20.0 0.0 0.0 0.0
Storage Lanes 1 0 0 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 0.95 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.94 0.99
Frt 0.850 0.865
Flt Protected
Satd. Flow (prot) 3466 1597 0 0 0 1578
Flt Permitted
Satd. Flow (perm) 3466 1495 0 0 0 1555
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 78 18
Link Speed (k/h) 50 50 50
Link Distance (m) 358.7 158.5 86.2
Travel Time (s) 25.8 11.4 6.2
Confl. Peds. (#/hr) 19 2
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 3% 0% 0% 0% 0% 3%
Adj. Flow (vph) 1755 167 0 0 0 342
Shared Lane Traffic (%)
Lane Group Flow (vph) 1755 167 0 0 0 342
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(m) 3.5 3.5 0.0
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 15 25 25 15
Number of Detectors 0 0 1
Detector Template 
Leading Detector (m) 0.0 0.0 15.0
Trailing Detector (m) 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0
Detector 1 Size(m) 0.0 0.0 15.0
Detector 1 Type Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0
Turn Type NA Perm Perm
Protected Phases 2
Permitted Phases 2 8
Detector Phase 2 8
Switch Phase
Minimum Initial (s) 15.0 15.0 8.0
Minimum Split (s) 28.0 28.0 25.0
Total Split (s) 53.0 53.0 27.0
Total Split (%) 66.3% 66.3% 33.8%
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Lane Group EBT EBR WBL WBT NBL NBR
Maximum Green (s) 47.9 47.9 21.8
Yellow Time (s) 3.7 3.7 3.3
All-Red Time (s) 1.4 1.4 1.9
Lost Time Adjust (s) 0.0 0.0 0.0
Total Lost Time (s) 5.1 5.1 5.2
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0
Recall Mode C-Max C-Max None
Walk Time (s) 12.0 12.0 14.0
Flash Dont Walk (s) 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0
Act Effct Green (s) 49.8 49.8 19.9
Actuated g/C Ratio 0.62 0.62 0.25
v/c Ratio 0.81 0.17 0.85
Control Delay 3.1 0.3 48.3
Queue Delay 0.0 0.0 0.0
Total Delay 3.1 0.3 48.3
LOS A A D
Approach Delay 2.8 48.3
Approach LOS A D

Intersection Summary
Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 1 (1%), Referenced to phase 2:EBT, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.85
Intersection Signal Delay: 9.7 Intersection LOS: A
Intersection Capacity Utilization 72.9% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     130: MIDTOWN DR & KING ST
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Lane Group EBT EBR NBR
Lane Group Flow (vph) 1755 167 342
v/c Ratio 0.81 0.17 0.85
Control Delay 3.1 0.3 48.3
Queue Delay 0.0 0.0 0.0
Total Delay 3.1 0.3 48.3
Queue Length 50th (m) 20.1 0.2 41.9
Queue Length 95th (m) m16.7 m0.0 #79.0
Internal Link Dist (m) 334.7
Turn Bay Length (m) 20.0
Base Capacity (vph) 2157 960 436
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.81 0.17 0.78

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1615 154 0 0 0 315
Future Volume (vph) 1615 154 0 0 0 315
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.1 5.1 5.2
Lane Util. Factor 0.95 1.00 1.00
Frpb, ped/bikes 1.00 0.94 0.99
Flpb, ped/bikes 1.00 1.00 1.00
Frt 1.00 0.85 0.86
Flt Protected 1.00 1.00 1.00
Satd. Flow (prot) 3466 1495 1555
Flt Permitted 1.00 1.00 1.00
Satd. Flow (perm) 3466 1495 1555
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1755 167 0 0 0 342
RTOR Reduction (vph) 0 29 0 0 0 14
Lane Group Flow (vph) 1755 138 0 0 0 328
Confl. Peds. (#/hr) 19 2
Heavy Vehicles (%) 3% 0% 0% 0% 0% 3%
Turn Type NA Perm Perm
Protected Phases 2
Permitted Phases 2 8
Actuated Green, G (s) 49.8 49.8 19.9
Effective Green, g (s) 49.8 49.8 19.9
Actuated g/C Ratio 0.62 0.62 0.25
Clearance Time (s) 5.1 5.1 5.2
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 2157 930 386
v/s Ratio Prot c0.51
v/s Ratio Perm 0.09 c0.21
v/c Ratio 0.81 0.15 0.85
Uniform Delay, d1 11.6 6.3 28.6
Progression Factor 0.20 0.07 1.00
Incremental Delay, d2 0.3 0.0 16.3
Delay (s) 2.6 0.4 44.9
Level of Service A A D
Approach Delay (s) 2.4 0.0 44.9
Approach LOS A A D

Intersection Summary
HCM 2000 Control Delay 8.8 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 10.3
Intersection Capacity Utilization 72.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 0 0 1371 31 0 28
Future Volume (vph) 0 0 1371 31 0 28
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 20.0 0.0 0.0
Storage Lanes 0 1 0 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 1.00 1.00 0.95 1.00 1.00 1.00
Frt 0.850 0.865
Flt Protected
Satd. Flow (prot) 0 0 3433 1521 0 1625
Flt Permitted
Satd. Flow (perm) 0 0 3433 1521 0 1625
Link Speed (k/h) 50 50 48
Link Distance (m) 150.7 225.6 170.3
Travel Time (s) 10.9 16.2 12.8
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 4% 5% 0% 0%
Adj. Flow (vph) 0 0 1490 34 0 30
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 1490 34 0 30
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 0.0 0.0 0.0
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 24 14 24 14
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 47.9% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 237 1013 98 239 976 0 0 915 42
Future Volume (vph) 0 0 0 237 1013 98 239 976 0 0 915 42
Ideal Flow (vphpl) 1900 1900 1900 1900 2005 1900 2050 2005 1900 1900 2005 1900
Storage Length (m) 0.0 0.0 0.0 40.0 30.0 0.0 0.0 0.0
Storage Lanes 0 0 0 1 1 0 0 0
Taper Length (m) 0.0 0.0 12.0 0.0
Lane Util. Factor 1.00 1.00 1.00 0.95 *1.00 1.00 1.00 *1.00 1.00 1.00 *1.00 0.95
Ped Bike Factor 1.00 0.98 1.00
Frt 0.850 0.993
Flt Protected 0.991 0.950
Satd. Flow (prot) 0 0 0 0 3467 1395 1635 3465 0 0 3435 0
Flt Permitted 0.991 0.147
Satd. Flow (perm) 0 0 0 0 3465 1368 253 3465 0 0 3435 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 83 6
Link Speed (k/h) 50 50 50 50
Link Distance (m) 226.5 417.7 98.9 574.3
Travel Time (s) 16.3 30.1 7.1 41.3
Confl. Peds. (#/hr) 3 6 19 19
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 0% 2% 2% 3% 6% 3% 0% 0% 3% 3%
Adj. Flow (vph) 0 0 0 258 1101 107 260 1061 0 0 995 46
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 0 1359 107 260 1061 0 0 1041 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.08 1.16 1.05 1.08 1.16 1.16 1.08 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 0 0 1 1 1
Detector Template 
Leading Detector (m) 15.0 0.0 0.0 10.0 10.0 10.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 15.0 0.0 0.0 10.0 10.0 10.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm pm+pt NA NA
Protected Phases 6 3 8 4
Permitted Phases 6 6 8
Detector Phase 6 6 6 3 8 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 4.0 8.0 8.0
Minimum Split (s) 26.0 26.0 26.0 10.5 24.0 24.0
Total Split (s) 40.0 40.0 40.0 11.0 40.0 29.0
Total Split (%) 50.0% 50.0% 50.0% 13.8% 50.0% 36.3%
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 34.3 34.3 34.3 7.3 34.6 23.6
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.0 2.0 2.0 0.0 1.7 1.7
Lost Time Adjust (s) 0.0 0.0 -3.0 0.0 0.0
Total Lost Time (s) 5.7 5.7 0.7 5.4 5.4
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max Max None None
Walk Time (s) 13.0 13.0 13.0 11.0 11.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 34.3 34.3 39.3 34.6 23.6
Actuated g/C Ratio 0.43 0.43 0.49 0.43 0.30
v/c Ratio 0.92 0.17 0.86 0.71 1.02
Control Delay 17.1 1.1 29.5 27.8 63.9
Queue Delay 13.5 0.0 0.0 49.7 28.9
Total Delay 30.6 1.1 29.5 77.4 92.8
LOS C A C E F
Approach Delay 28.5 68.0 92.8
Approach LOS C E F

Intersection Summary
Area Type: CBD
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 66 (83%), Referenced to phase 6:WBTL, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.02
Intersection Signal Delay: 59.6 Intersection LOS: E
Intersection Capacity Utilization 91.1% ICU Level of Service F
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     12: RR 53 (STEVENSON RD) & BOND ST
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Lane Group WBT WBR NBL NBT SBT
Lane Group Flow (vph) 1359 107 260 1061 1041
v/c Ratio 0.92 0.17 0.86 0.71 1.02
Control Delay 17.1 1.1 29.5 27.8 63.9
Queue Delay 13.5 0.0 0.0 49.7 28.9
Total Delay 30.6 1.1 29.5 77.4 92.8
Queue Length 50th (m) 58.0 0.4 35.8 77.4 ~75.4
Queue Length 95th (m) #122.2 m1.2 m34.2 m72.4 #111.2
Internal Link Dist (m) 393.7 74.9 550.3
Turn Bay Length (m) 40.0 30.0
Base Capacity (vph) 1485 633 302 1498 1017
Starvation Cap Reductn 0 0 0 546 0
Spillback Cap Reductn 145 0 0 0 98
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 1.01 0.17 0.86 1.11 1.13

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 237 1013 98 239 976 0 0 915 42
Future Volume (vph) 0 0 0 237 1013 98 239 976 0 0 915 42
Ideal Flow (vphpl) 1900 1900 1900 1900 2005 1900 2050 2005 1900 1900 2005 1900
Total Lost time (s) 5.7 5.7 0.7 5.4 5.4
Lane Util. Factor *1.00 1.00 1.00 *1.00 *1.00
Frpb, ped/bikes 1.00 0.98 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 0.99
Flt Protected 0.99 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3463 1368 1635 3465 3436
Flt Permitted 0.99 1.00 0.15 1.00 1.00
Satd. Flow (perm) 3463 1368 252 3465 3436
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 258 1101 107 260 1061 0 0 995 46
RTOR Reduction (vph) 0 0 0 0 0 47 0 0 0 0 4 0
Lane Group Flow (vph) 0 0 0 0 1359 60 260 1061 0 0 1037 0
Confl. Peds. (#/hr) 3 6 19 19
Heavy Vehicles (%) 0% 0% 0% 2% 2% 3% 6% 3% 0% 0% 3% 3%
Turn Type Perm NA Perm pm+pt NA NA
Protected Phases 6 3 8 4
Permitted Phases 6 6 8
Actuated Green, G (s) 34.3 34.3 34.6 34.6 23.6
Effective Green, g (s) 34.3 34.3 37.6 34.6 23.6
Actuated g/C Ratio 0.43 0.43 0.47 0.43 0.30
Clearance Time (s) 5.7 5.7 3.7 5.4 5.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1484 586 296 1498 1013
v/s Ratio Prot c0.11 0.31 c0.30
v/s Ratio Perm 0.39 0.04 0.30
v/c Ratio 0.92 0.10 0.88 0.71 1.02
Uniform Delay, d1 21.5 13.6 17.0 18.6 28.2
Progression Factor 0.45 0.16 1.61 1.45 1.00
Incremental Delay, d2 6.0 0.2 3.0 0.1 34.4
Delay (s) 15.7 2.4 30.5 27.1 62.6
Level of Service B A C C E
Approach Delay (s) 0.0 14.8 27.8 62.6
Approach LOS A B C E

Intersection Summary
HCM 2000 Control Delay 32.2 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 11.8
Intersection Capacity Utilization 91.1% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 166 1267 0 113 261 0 0 285 27
Future Volume (vph) 0 0 0 166 1267 0 113 261 0 0 285 27
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 0.0 0.0 30.0 0.0 0.0 30.0
Storage Lanes 0 0 0 0 1 0 0 0
Taper Length (m) 0.0 0.0 25.0 0.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00
Frt 0.988
Flt Protected 0.994 0.950
Satd. Flow (prot) 0 0 0 0 3131 0 1560 1658 0 0 1671 0
Flt Permitted 0.994 0.347
Satd. Flow (perm) 0 0 0 0 3129 0 570 1658 0 0 1671 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 6
Link Speed (k/h) 50 50 50 50
Link Distance (m) 417.7 284.9 101.7 576.9
Travel Time (s) 30.1 20.5 7.3 41.5
Confl. Peds. (#/hr) 4 13 13
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 0% 2% 2% 2% 3% 2% 0% 0% 0% 0%
Adj. Flow (vph) 0 0 0 180 1377 0 123 284 0 0 310 29
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 0 1557 0 123 284 0 0 339 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 0 1 1 1
Detector Template 
Leading Detector (m) 15.0 0.0 5.0 8.0 8.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 15.0 0.0 5.0 8.0 8.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA NA
Protected Phases 4 6 2
Permitted Phases 4 6
Detector Phase 4 4 6 6 2
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 20.0
Minimum Split (s) 23.0 23.0 23.0 23.0 28.0
Total Split (s) 52.0 52.0 28.0 28.0 28.0
Total Split (%) 65.0% 65.0% 35.0% 35.0% 35.0%
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 46.4 46.4 22.4 22.4 22.5
Yellow Time (s) 3.3 3.3 3.3 3.3 3.3
All-Red Time (s) 2.3 2.3 2.3 2.3 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.6 5.6 5.6 5.5
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max None None None
Walk Time (s) 11.0 11.0 11.0 11.0 12.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 47.4 21.4 21.4 21.5
Actuated g/C Ratio 0.59 0.27 0.27 0.27
v/c Ratio 0.84 0.81 0.64 0.75
Control Delay 4.2 63.1 32.6 37.8
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 4.2 63.1 32.6 37.8
LOS A E C D
Approach Delay 4.2 41.8 37.8
Approach LOS A D D

Intersection Summary
Area Type: CBD
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 25 (31%), Referenced to phase 4:WBTL, Start of Green
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.84
Intersection Signal Delay: 15.8 Intersection LOS: B
Intersection Capacity Utilization 83.6% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     14: GIBBONS ST & BOND ST
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Lane Group WBT NBL NBT SBT
Lane Group Flow (vph) 1557 123 284 339
v/c Ratio 0.84 0.81 0.64 0.75
Control Delay 4.2 63.1 32.6 37.8
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 4.2 63.1 32.6 37.8
Queue Length 50th (m) 23.8 11.6 26.1 41.8
Queue Length 95th (m) m22.8 m#32.3 m45.2 #73.6
Internal Link Dist (m) 260.9 77.7 552.9
Turn Bay Length (m) 30.0
Base Capacity (vph) 1853 159 464 474
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.84 0.77 0.61 0.72

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 166 1267 0 113 261 0 0 285 27
Future Volume (vph) 0 0 0 166 1267 0 113 261 0 0 285 27
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.6 5.6 5.6 5.5
Lane Util. Factor 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.99
Flt Protected 0.99 0.95 1.00 1.00
Satd. Flow (prot) 3130 1560 1658 1671
Flt Permitted 0.99 0.35 1.00 1.00
Satd. Flow (perm) 3130 569 1658 1671
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 180 1377 0 123 284 0 0 310 29
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 4 0
Lane Group Flow (vph) 0 0 0 0 1557 0 123 284 0 0 335 0
Confl. Peds. (#/hr) 4 13 13
Heavy Vehicles (%) 0% 0% 0% 2% 2% 2% 3% 2% 0% 0% 0% 0%
Turn Type Perm NA Perm NA NA
Protected Phases 4 6 2
Permitted Phases 4 6
Actuated Green, G (s) 47.4 21.4 21.4 21.5
Effective Green, g (s) 47.4 21.4 21.4 21.5
Actuated g/C Ratio 0.59 0.27 0.27 0.27
Clearance Time (s) 5.6 5.6 5.6 5.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1854 152 443 449
v/s Ratio Prot 0.17 0.20
v/s Ratio Perm 0.50 c0.22
v/c Ratio 0.84 0.81 0.64 0.75
Uniform Delay, d1 13.2 27.4 25.9 26.7
Progression Factor 0.23 1.01 1.01 1.00
Incremental Delay, d2 0.5 23.4 2.8 6.6
Delay (s) 3.5 51.0 28.9 33.4
Level of Service A D C C
Approach Delay (s) 0.0 3.5 35.5 33.4
Approach LOS A A D C

Intersection Summary
HCM 2000 Control Delay 13.6 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 11.2
Intersection Capacity Utilization 83.6% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings PM Peak Hour
16: RR 54 (PARK RD W) & BOND ST Whitby Oshawa - Future BRT PM

Synchro 11 05-10-2021
IBI Group Page 10

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 230 1143 157 179 652 0 0 404 92
Future Volume (vph) 0 0 0 230 1143 157 179 652 0 0 404 92
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 0.0 80.0 0.0 0.0 0.0 0.0
Storage Lanes 0 0 0 1 0 0 0 0
Taper Length (m) 0.0 0.0 0.0 0.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 0.95 0.95
Ped Bike Factor 1.00 0.98 1.00 0.99
Frt 0.850 0.972
Flt Protected 0.992 0.989
Satd. Flow (prot) 0 0 0 0 3084 1331 0 3122 0 0 3040 0
Flt Permitted 0.992 0.618
Satd. Flow (perm) 0 0 0 0 3079 1303 0 1948 0 0 3040 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 92 33
Link Speed (k/h) 50 50 50 50
Link Distance (m) 130.2 135.1 115.6 63.6
Travel Time (s) 9.4 9.7 8.3 4.6
Confl. Peds. (#/hr) 8 7 13 13
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 0% 5% 3% 8% 1% 2% 0% 0% 2% 3%
Adj. Flow (vph) 0 0 0 250 1242 171 195 709 0 0 439 100
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 0 1492 171 0 904 0 0 539 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 0.0 0.0
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 0 0 0 1 1 1
Detector Template 
Leading Detector (m) 0.0 0.0 0.0 15.0 8.0 8.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 0.0 0.0 0.0 15.0 8.0 8.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm pm+pt NA NA
Protected Phases 6 3 8 4
Permitted Phases 6 6 8
Detector Phase 6 6 6 3 8 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 4.0 8.0 8.0
Minimum Split (s) 26.0 26.0 26.0 10.5 26.0 26.0
Total Split (s) 43.0 43.0 43.0 10.5 37.0 26.5
Total Split (%) 53.8% 53.8% 53.8% 13.1% 46.3% 33.1%
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 37.1 37.1 37.1 7.5 30.8 20.3
Yellow Time (s) 3.7 3.7 3.7 3.0 3.7 3.7
All-Red Time (s) 2.2 2.2 2.2 0.0 2.5 2.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.9 5.9 6.2 6.2
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max Max None None
Walk Time (s) 13.0 13.0 13.0 14.0 14.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 37.1 37.1 30.8 20.3
Actuated g/C Ratio 0.46 0.46 0.38 0.25
v/c Ratio 1.05 0.26 1.11 0.68
Control Delay 59.6 10.8 70.8 30.2
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 59.6 10.8 70.8 30.2
LOS E B E C
Approach Delay 54.6 70.8 30.2
Approach LOS D E C

Intersection Summary
Area Type: CBD
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 4 (5%), Referenced to phase 6:WBTL, Start of Green
Natural Cycle: 120
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.11
Intersection Signal Delay: 55.1 Intersection LOS: E
Intersection Capacity Utilization 99.5% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     16: RR 54 (PARK RD W) & BOND ST
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Lane Group WBT WBR NBT SBT
Lane Group Flow (vph) 1492 171 904 539
v/c Ratio 1.05 0.26 1.11 0.68
Control Delay 59.6 10.8 70.8 30.2
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 59.6 10.8 70.8 30.2
Queue Length 50th (m) ~118.7 8.9 ~77.6 33.5
Queue Length 95th (m) #157.2 m14.3 m24.2 48.8
Internal Link Dist (m) 111.1 91.6 39.6
Turn Bay Length (m) 80.0
Base Capacity (vph) 1427 653 813 796
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 1.05 0.26 1.11 0.68

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 230 1143 157 179 652 0 0 404 92
Future Volume (vph) 0 0 0 230 1143 157 179 652 0 0 404 92
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.9 5.9 6.2 6.2
Lane Util. Factor 0.95 1.00 0.95 0.95
Frpb, ped/bikes 1.00 0.98 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.97
Flt Protected 0.99 1.00 0.99 1.00
Satd. Flow (prot) 3078 1303 3120 3041
Flt Permitted 0.99 1.00 0.62 1.00
Satd. Flow (perm) 3078 1303 1951 3041
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 250 1242 171 195 709 0 0 439 100
RTOR Reduction (vph) 0 0 0 0 0 49 0 0 0 0 25 0
Lane Group Flow (vph) 0 0 0 0 1492 122 0 904 0 0 514 0
Confl. Peds. (#/hr) 8 7 13 13
Heavy Vehicles (%) 0% 0% 0% 5% 3% 8% 1% 2% 0% 0% 2% 3%
Turn Type Perm NA Perm pm+pt NA NA
Protected Phases 6 3 8 4
Permitted Phases 6 6 8
Actuated Green, G (s) 37.1 37.1 30.8 20.3
Effective Green, g (s) 37.1 37.1 30.8 20.3
Actuated g/C Ratio 0.46 0.46 0.39 0.25
Clearance Time (s) 5.9 5.9 6.2 6.2
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1427 604 860 771
v/s Ratio Prot c0.10 0.17
v/s Ratio Perm 0.48 0.09 c0.31
v/c Ratio 1.05 0.20 1.05 0.67
Uniform Delay, d1 21.4 12.7 24.6 26.8
Progression Factor 1.19 1.56 0.61 1.00
Incremental Delay, d2 33.0 0.5 26.4 2.2
Delay (s) 58.6 20.3 41.5 29.0
Level of Service E C D C
Approach Delay (s) 0.0 54.6 41.5 29.0
Approach LOS A D D C

Intersection Summary
HCM 2000 Control Delay 46.4 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.09
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 15.1
Intersection Capacity Utilization 99.5% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 54 1127 35 114 264 0 0 51 178
Future Volume (vph) 0 0 0 54 1127 35 114 264 0 0 51 178
Ideal Flow (vphpl) 1900 1900 1900 1900 2005 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 0.0 35.0 15.0 0.0 0.0 0.0
Storage Lanes 0 0 0 1 1 0 0 0
Taper Length (m) 0.0 0.0 25.0 0.0
Lane Util. Factor 1.00 1.00 1.00 0.95 *1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.93 0.98 0.97
Frt 0.850 0.895
Flt Protected 0.998 0.950
Satd. Flow (prot) 0 0 0 0 2421 575 1545 1691 0 0 1440 0
Flt Permitted 0.998 0.441
Satd. Flow (perm) 0 0 0 0 2412 533 703 1691 0 0 1440 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 38 75
Link Speed (k/h) 50 50 50 50
Link Distance (m) 225.6 137.8 101.3 180.2
Travel Time (s) 16.2 9.9 7.3 13.0
Confl. Peds. (#/hr) 30 20 24 24
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 0% 3% 3% 0% 4% 0% 0% 0% 0% 2%
Parking  (#/hr) 100 100 100
Adj. Flow (vph) 0 0 0 59 1225 38 124 287 0 0 55 193
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 0 1284 38 124 287 0 0 248 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left L NA Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.68 3.35 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 0 0 1 1 1
Detector Template 
Leading Detector (m) 15.0 0.0 0.0 5.0 8.0 8.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 15.0 0.0 0.0 5.0 8.0 8.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm Perm NA NA
Protected Phases 2 4 4
Permitted Phases 2 2 4
Detector Phase 2 2 2 4 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 8.0 8.0 8.0
Minimum Split (s) 27.0 27.0 27.0 24.0 24.0 24.0
Total Split (s) 56.0 56.0 56.0 24.0 24.0 24.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 70.0% 70.0% 70.0% 30.0% 30.0% 30.0%
Maximum Green (s) 50.4 50.4 50.4 18.5 18.5 18.5
Yellow Time (s) 4.0 4.0 4.0 3.7 3.7 3.7
All-Red Time (s) 1.6 1.6 1.6 1.8 1.8 1.8
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.6 5.6 5.5 5.5 5.5
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 8.0 8.0 8.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 52.0 52.0 16.9 16.9 16.9
Actuated g/C Ratio 0.65 0.65 0.21 0.21 0.21
v/c Ratio 0.82 0.11 0.84 0.81 0.69
Control Delay 7.2 0.5 71.6 46.6 30.2
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 7.2 0.5 71.6 46.6 30.2
LOS A A E D C
Approach Delay 7.1 54.1 30.2
Approach LOS A D C

Intersection Summary
Area Type: CBD
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 73 (91%), Referenced to phase 2:WBTL, Start of Green
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.84
Intersection Signal Delay: 19.7 Intersection LOS: B
Intersection Capacity Utilization 72.2% ICU Level of Service C
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     18: MCMILLAN DR & BOND ST
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Lane Group WBT WBR NBL NBT SBT
Lane Group Flow (vph) 1284 38 124 287 248
v/c Ratio 0.82 0.11 0.84 0.81 0.69
Control Delay 7.2 0.5 71.6 46.6 30.2
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 7.2 0.5 71.6 46.6 30.2
Queue Length 50th (m) 12.3 0.0 16.9 38.8 21.5
Queue Length 95th (m) 16.7 m0.1 #42.5 #69.4 43.5
Internal Link Dist (m) 113.8 77.3 156.2
Turn Bay Length (m) 35.0 15.0
Base Capacity (vph) 1568 359 162 391 390
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.82 0.11 0.77 0.73 0.64

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 54 1127 35 114 264 0 0 51 178
Future Volume (vph) 0 0 0 54 1127 35 114 264 0 0 51 178
Ideal Flow (vphpl) 1900 1900 1900 1900 2005 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.6 5.6 5.5 5.5 5.5
Lane Util. Factor *1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.93 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 0.98 1.00 1.00
Frt 1.00 0.85 1.00 1.00 0.89
Flt Protected 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 2411 533 1514 1691 1440
Flt Permitted 1.00 1.00 0.44 1.00 1.00
Satd. Flow (perm) 2411 533 703 1691 1440
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 59 1225 38 124 287 0 0 55 193
RTOR Reduction (vph) 0 0 0 0 0 13 0 0 0 0 59 0
Lane Group Flow (vph) 0 0 0 0 1284 25 124 287 0 0 189 0
Confl. Peds. (#/hr) 30 20 24 24
Heavy Vehicles (%) 0% 0% 0% 3% 3% 0% 4% 0% 0% 0% 0% 2%
Parking  (#/hr) 100 100 100
Turn Type Perm NA Perm Perm NA NA
Protected Phases 2 4 4
Permitted Phases 2 2 4
Actuated Green, G (s) 52.0 52.0 16.9 16.9 16.9
Effective Green, g (s) 52.0 52.0 16.9 16.9 16.9
Actuated g/C Ratio 0.65 0.65 0.21 0.21 0.21
Clearance Time (s) 5.6 5.6 5.5 5.5 5.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1567 346 148 357 304
v/s Ratio Prot 0.17 0.13
v/s Ratio Perm 0.53 0.05 c0.18
v/c Ratio 0.82 0.07 0.84 0.80 0.62
Uniform Delay, d1 10.5 5.1 30.2 30.0 28.6
Progression Factor 0.26 0.06 0.98 0.97 1.00
Incremental Delay, d2 3.6 0.3 30.6 11.8 3.9
Delay (s) 6.4 0.6 60.3 41.0 32.6
Level of Service A A E D C
Approach Delay (s) 0.0 6.2 46.8 32.6
Approach LOS A A D C

Intersection Summary
HCM 2000 Control Delay 17.9 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 11.1
Intersection Capacity Utilization 72.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 294 1041 0 0 0 0 0 674 142
Future Volume (vph) 0 0 0 294 1041 0 0 0 0 0 674 142
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 80.0 75.0 0.0 0.0 0.0 30.0
Storage Lanes 0 0 0 0 0 0 0 1
Taper Length (m) 0.0 25.0 0.0 0.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 0.91 1.00
Ped Bike Factor 0.99 0.93
Frt 0.850
Flt Protected 0.989
Satd. Flow (prot) 0 0 0 0 3109 0 0 0 0 0 4482 1395
Flt Permitted 0.989
Satd. Flow (perm) 0 0 0 0 3090 0 0 0 0 0 4482 1296
Right Turn on Red Yes Yes Yes Yes Yes
Satd. Flow (RTOR) 33 101
Link Speed (k/h) 50 50 50 50
Link Distance (m) 137.8 81.4 100.6 114.5
Travel Time (s) 9.9 5.9 7.2 8.2
Confl. Peds. (#/hr) 20 43
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 0% 3% 2% 0% 0% 0% 0% 0% 3% 3%
Adj. Flow (vph) 0 0 0 320 1132 0 0 0 0 0 733 154
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 0 1452 0 0 0 0 0 733 154
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 0.0 0.0
Link Offset(m) 0.0 0.0 3.5 -3.5
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 0 0 1 1
Detector Template 
Leading Detector (m) 0.0 0.0 8.0 8.0
Trailing Detector (m) 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0
Detector 1 Size(m) 15.0 15.0 8.0 8.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0
Turn Type Perm NA NA Perm
Protected Phases 2 4
Permitted Phases 2 4
Detector Phase 4 4
Switch Phase
Minimum Initial (s) 18.0 18.0 17.0 17.0
Minimum Split (s) 26.0 26.0 24.0 24.0
Total Split (s) 56.0 56.0 24.0 24.0
Total Split (%) 70.0% 70.0% 30.0% 30.0%
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 50.4 50.4 18.6 18.6
Yellow Time (s) 3.7 3.7 3.7 3.7
All-Red Time (s) 1.9 1.9 1.7 1.7
Lost Time Adjust (s) 0.0 0.0 0.0
Total Lost Time (s) 5.6 5.4 5.4
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max None None
Walk Time (s) 13.0 13.0 12.0 12.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 51.0 18.0 18.0
Actuated g/C Ratio 0.64 0.22 0.22
v/c Ratio 0.73 0.73 0.42
Control Delay 8.7 33.4 14.3
Queue Delay 0.1 0.0 0.0
Total Delay 8.7 33.4 14.3
LOS A C B
Approach Delay 8.7 30.1
Approach LOS A C

Intersection Summary
Area Type: CBD
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 69 (86%), Referenced to phase 2:WBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.73
Intersection Signal Delay: 16.8 Intersection LOS: B
Intersection Capacity Utilization 65.9% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     20: RR 2A (CENTRE ST) & BOND ST
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Lane Group WBT SBT SBR
Lane Group Flow (vph) 1452 733 154
v/c Ratio 0.73 0.73 0.42
Control Delay 8.7 33.4 14.3
Queue Delay 0.1 0.0 0.0
Total Delay 8.7 33.4 14.3
Queue Length 50th (m) 86.7 34.5 6.0
Queue Length 95th (m) 26.3 46.2 20.3
Internal Link Dist (m) 57.4 90.5
Turn Bay Length (m) 30.0
Base Capacity (vph) 1980 1042 378
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 29 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.74 0.70 0.41

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 294 1041 0 0 0 0 0 674 142
Future Volume (vph) 0 0 0 294 1041 0 0 0 0 0 674 142
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.6 5.4 5.4
Lane Util. Factor 0.95 0.91 1.00
Frpb, ped/bikes 1.00 1.00 0.93
Flpb, ped/bikes 0.99 1.00 1.00
Frt 1.00 1.00 0.85
Flt Protected 0.99 1.00 1.00
Satd. Flow (prot) 3091 4482 1296
Flt Permitted 0.99 1.00 1.00
Satd. Flow (perm) 3091 4482 1296
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 320 1132 0 0 0 0 0 733 154
RTOR Reduction (vph) 0 0 0 0 12 0 0 0 0 0 0 78
Lane Group Flow (vph) 0 0 0 0 1440 0 0 0 0 0 733 76
Confl. Peds. (#/hr) 20 43
Heavy Vehicles (%) 0% 0% 0% 3% 2% 0% 0% 0% 0% 0% 3% 3%
Turn Type Perm NA NA Perm
Protected Phases 2 4
Permitted Phases 2 4
Actuated Green, G (s) 51.0 18.0 18.0
Effective Green, g (s) 51.0 18.0 18.0
Actuated g/C Ratio 0.64 0.22 0.22
Clearance Time (s) 5.6 5.4 5.4
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 1970 1008 291
v/s Ratio Prot c0.16
v/s Ratio Perm 0.47 0.06
v/c Ratio 0.73 0.73 0.26
Uniform Delay, d1 9.8 28.7 25.5
Progression Factor 0.64 1.00 1.00
Incremental Delay, d2 2.2 2.6 0.5
Delay (s) 8.5 31.4 26.0
Level of Service A C C
Approach Delay (s) 0.0 8.5 0.0 30.4
Approach LOS A A A C

Intersection Summary
HCM 2000 Control Delay 16.8 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 65.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 0 957 98 257 903 0 0 0 0
Future Volume (vph) 0 0 0 0 957 98 257 903 0 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 0.0 40.0 15.0 0.0 0.0 0.0
Storage Lanes 0 0 0 0 1 0 0 0
Taper Length (m) 0.0 0.0 25.0 0.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.91 0.91 1.00 0.95 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.94
Frt 0.986
Flt Protected 0.950
Satd. Flow (prot) 0 0 0 0 4372 0 1501 3089 0 0 0 0
Flt Permitted 0.950
Satd. Flow (perm) 0 0 0 0 4372 0 1409 3089 0 0 0 0
Right Turn on Red Yes Yes Yes Yes Yes
Satd. Flow (RTOR) 25 35
Link Speed (k/h) 50 50 50 50
Link Distance (m) 101.4 256.2 100.7 199.2
Travel Time (s) 7.3 18.4 7.3 14.3
Confl. Peds. (#/hr) 43 41
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 0% 0% 3% 7% 7% 4% 0% 0% 0% 0%
Adj. Flow (vph) 0 0 0 0 1040 107 279 982 0 0 0 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 0 1147 0 279 982 0 0 0 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 0 0 0
Detector Template 
Leading Detector (m) 0.0 0.0 0.0
Trailing Detector (m) 0.0 0.0 0.0
Turn Type NA Perm NA
Protected Phases 2 4
Permitted Phases 4
Detector Phase 2 4 4
Switch Phase
Minimum Initial (s) 16.0 16.0 16.0
Minimum Split (s) 24.0 23.0 23.0
Total Split (s) 37.0 43.0 43.0
Total Split (%) 46.3% 53.8% 53.8%
Maximum Green (s) 31.4 37.5 37.5
Yellow Time (s) 3.3 3.3 3.3
All-Red Time (s) 2.3 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 0.0
Total Lost Time (s) 5.6 5.5 5.5
Lead/Lag
Lead-Lag Optimize?
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vehicle Extension (s) 3.0 3.0 3.0
Recall Mode C-Max None None
Walk Time (s) 11.0 11.0 11.0
Flash Dont Walk (s) 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0
Act Effct Green (s) 36.9 32.0 32.0
Actuated g/C Ratio 0.46 0.40 0.40
v/c Ratio 0.56 0.48 0.80
Control Delay 17.5 13.5 22.0
Queue Delay 0.0 0.5 2.6
Total Delay 17.5 14.0 24.6
LOS B B C
Approach Delay 17.5 22.3
Approach LOS B C

Intersection Summary
Area Type: CBD
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 66 (83%), Referenced to phase 2:WBT, Start of Green
Natural Cycle: 50
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.80
Intersection Signal Delay: 20.0 Intersection LOS: C
Intersection Capacity Utilization 114.0% ICU Level of Service H
Analysis Period (min) 15

Splits and Phases:     22: RR 2 (SIMCOE ST) & BOND ST
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Lane Group WBT NBL NBT
Lane Group Flow (vph) 1147 279 982
v/c Ratio 0.56 0.48 0.80
Control Delay 17.5 13.5 22.0
Queue Delay 0.0 0.5 2.6
Total Delay 17.5 14.0 24.6
Queue Length 50th (m) 40.8 34.0 73.7
Queue Length 95th (m) 59.2 m43.9 m89.7
Internal Link Dist (m) 232.2 76.7
Turn Bay Length (m) 15.0
Base Capacity (vph) 2032 679 1447
Starvation Cap Reductn 0 133 334
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.56 0.51 0.88

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 0 957 98 257 903 0 0 0 0
Future Volume (vph) 0 0 0 0 957 98 257 903 0 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.6 5.5 5.5
Lane Util. Factor 0.91 1.00 0.95
Frpb, ped/bikes 0.99 1.00 1.00
Flpb, ped/bikes 1.00 0.94 1.00
Frt 0.99 1.00 1.00
Flt Protected 1.00 0.95 1.00
Satd. Flow (prot) 4372 1409 3089
Flt Permitted 1.00 0.95 1.00
Satd. Flow (perm) 4372 1409 3089
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 0 1040 107 279 982 0 0 0 0
RTOR Reduction (vph) 0 0 0 0 13 0 21 0 0 0 0 0
Lane Group Flow (vph) 0 0 0 0 1134 0 258 982 0 0 0 0
Confl. Peds. (#/hr) 43 41
Heavy Vehicles (%) 0% 0% 0% 0% 3% 7% 7% 4% 0% 0% 0% 0%
Turn Type NA Perm NA
Protected Phases 2 4
Permitted Phases 4
Actuated Green, G (s) 36.9 32.0 32.0
Effective Green, g (s) 36.9 32.0 32.0
Actuated g/C Ratio 0.46 0.40 0.40
Clearance Time (s) 5.6 5.5 5.5
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 2016 563 1235
v/s Ratio Prot c0.26 c0.32
v/s Ratio Perm 0.18
v/c Ratio 0.56 0.46 0.80
Uniform Delay, d1 15.7 17.6 21.1
Progression Factor 1.00 0.79 0.89
Incremental Delay, d2 1.1 0.4 2.3
Delay (s) 16.8 14.4 21.1
Level of Service B B C
Approach Delay (s) 0.0 16.8 19.6 0.0
Approach LOS A B B A

Intersection Summary
HCM 2000 Control Delay 18.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 11.1
Intersection Capacity Utilization 114.0% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1: Ellesmere Rd. & McCowan Rd. 04/13/2021

2041 PM BRT  11/12/2020 Future (2041) BRT Conditions - PM Peak Hour Synchro 10 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 133 1356 204 120 769 156 96 879 127 208 1066 260
Future Volume (vph) 133 1356 204 120 769 156 96 879 127 208 1066 260
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.8 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 1.0 4.0 7.0 1.0 7.0 7.0 7.0 7.0 7.0 4.0 7.0 7.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1789 3808 1601 1789 3579 1601 1789 3579 1601 1789 3579 1601
Flt Permitted 0.19 1.00 1.00 0.08 1.00 1.00 0.15 1.00 1.00 0.12 1.00 1.00
Satd. Flow (perm) 365 3808 1601 148 3579 1601 289 3579 1601 231 3579 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 145 1474 222 130 836 170 104 955 138 226 1159 283
RTOR Reduction (vph) 0 0 61 0 0 63 0 0 68 0 0 89
Lane Group Flow (vph) 145 1474 161 130 836 107 104 955 70 226 1159 194
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 4 3 8
Permitted Phases 2 2 6 6 4 4 8 8
Actuated Green, G (s) 58.0 50.0 50.0 54.0 48.0 48.0 48.0 48.0 48.0 61.0 61.0 61.0
Effective Green, g (s) 63.0 53.0 50.0 60.0 48.0 48.0 48.0 48.0 48.0 61.0 61.0 61.0
Actuated g/C Ratio 0.47 0.39 0.37 0.44 0.36 0.36 0.36 0.36 0.36 0.45 0.45 0.45
Clearance Time (s) 4.0 7.0 7.0 4.0 7.0 7.0 7.0 7.0 7.0 4.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 286 1494 592 175 1272 569 102 1272 569 208 1617 723
v/s Ratio Prot c0.04 c0.39 c0.05 0.23 0.27 c0.07 0.32
v/s Ratio Perm 0.20 0.10 0.28 0.07 0.36 0.04 c0.42 0.12
v/c Ratio 0.51 0.99 0.27 0.74 0.66 0.19 1.02 0.75 0.12 1.09 0.72 0.27
Uniform Delay, d1 23.2 40.6 29.8 31.3 36.6 30.1 43.5 38.2 29.3 30.5 30.0 23.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.4 20.3 1.1 24.5 2.7 0.7 94.5 2.5 0.1 87.4 1.5 0.2
Delay (s) 24.7 61.0 30.9 55.8 39.2 30.8 138.0 40.8 29.4 117.9 31.5 23.3
Level of Service C E C E D C F D C F C C
Approach Delay (s) 54.5 39.9 47.9 41.8
Approach LOS D D D D

Intersection Summary
HCM 2000 Control Delay 46.7 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.07
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 19.0
Intersection Capacity Utilization 124.1% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
2: Ellesmere Rd. & Grangeway Ave. 04/13/2021

2041 PM BRT  11/12/2020 Future (2041) BRT Conditions - PM Peak Hour Synchro 10 Report
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 218 1375 849 93 43 153
Future Volume (vph) 218 1375 849 93 43 153
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1789 3579 3526 1789 1601
Flt Permitted 0.26 1.00 1.00 0.95 1.00
Satd. Flow (perm) 494 3579 3526 1789 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 237 1495 923 101 47 166
RTOR Reduction (vph) 0 0 5 0 0 152
Lane Group Flow (vph) 237 1495 1019 0 47 14
Turn Type Perm NA NA Prot Perm
Protected Phases 2 6 8
Permitted Phases 2 8
Actuated Green, G (s) 80.6 80.6 80.6 8.7 8.7
Effective Green, g (s) 80.6 80.6 80.6 8.7 8.7
Actuated g/C Ratio 0.76 0.76 0.76 0.08 0.08
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 374 2711 2671 146 130
v/s Ratio Prot 0.42 0.29 c0.03
v/s Ratio Perm c0.48 0.01
v/c Ratio 0.63 0.55 0.38 0.32 0.10
Uniform Delay, d1 6.0 5.4 4.4 46.1 45.2
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.9 0.8 0.4 1.3 0.4
Delay (s) 14.0 6.2 4.8 47.4 45.6
Level of Service B A A D D
Approach Delay (s) 7.2 4.8 46.0
Approach LOS A A D

Intersection Summary
HCM 2000 Control Delay 9.2 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 106.4 Sum of lost time (s) 14.0
Intersection Capacity Utilization 62.3% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
3: Parkington Cres. & Ellesmere Rd. 04/13/2021
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 45 1508 39 54 1029 4 20 8 0 6 1 7
Future Volume (vph) 45 1508 39 54 1029 4 20 8 0 6 1 7
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 6.0 4.5 6.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00
Frt 1.00 1.00 1.00 1.00 1.00 0.93
Flt Protected 0.95 1.00 0.95 1.00 0.97 0.98
Satd. Flow (prot) 1789 3565 1789 3577 1819 1719
Flt Permitted 0.95 1.00 0.95 1.00 0.78 0.84
Satd. Flow (perm) 1789 3565 1789 3577 1468 1483
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 49 1639 42 59 1118 4 22 9 0 7 1 8
RTOR Reduction (vph) 0 1 0 0 0 0 0 0 0 0 8 0
Lane Group Flow (vph) 49 1680 0 59 1122 0 0 31 0 0 8 0
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 5 2 1 6 4 8
Permitted Phases 4 8
Actuated Green, G (s) 4.3 67.0 4.3 67.0 4.8 4.8
Effective Green, g (s) 4.3 67.0 4.3 67.0 4.8 4.8
Actuated g/C Ratio 0.05 0.72 0.05 0.72 0.05 0.05
Clearance Time (s) 4.5 6.0 4.5 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 82 2551 82 2560 75 76
v/s Ratio Prot 0.03 c0.47 c0.03 0.31
v/s Ratio Perm c0.02 0.01
v/c Ratio 0.60 0.66 0.72 0.44 0.41 0.11
Uniform Delay, d1 43.8 7.2 44.1 5.5 43.0 42.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 11.2 1.3 25.9 0.1 3.7 0.6
Delay (s) 55.0 8.5 69.9 5.6 46.7 43.0
Level of Service D A E A D D
Approach Delay (s) 9.8 8.8 46.7 43.0
Approach LOS A A D D

Intersection Summary
HCM 2000 Control Delay 10.0 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 93.6 Sum of lost time (s) 17.5
Intersection Capacity Utilization 61.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
4: Bellamy Rd. & Ellesmere Rd. 04/13/2021
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 172 1115 202 141 771 133 111 437 102 119 506 89
Future Volume (vph) 172 1115 202 141 771 133 111 437 102 119 506 89
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 7.0 7.0 4.5 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.97 1.00 0.98
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1789 3579 1601 1789 3579 1601 1789 3477 1789 3498
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.28 1.00 0.32 1.00
Satd. Flow (perm) 1789 3579 1601 1789 3579 1601 531 3477 609 3498
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 187 1212 220 153 838 145 121 475 111 129 550 97
RTOR Reduction (vph) 0 0 47 0 0 47 0 17 0 0 12 0
Lane Group Flow (vph) 187 1212 173 153 838 98 121 569 0 129 635 0
Turn Type Prot NA Perm Prot NA Perm Perm NA Perm NA
Protected Phases 5 2 1 6 4 8
Permitted Phases 2 6 4 8
Actuated Green, G (s) 15.5 47.0 47.0 15.5 47.0 47.0 39.0 39.0 39.0 39.0
Effective Green, g (s) 15.5 47.0 47.0 15.5 47.0 47.0 39.0 39.0 39.0 39.0
Actuated g/C Ratio 0.13 0.39 0.39 0.13 0.39 0.39 0.32 0.32 0.32 0.32
Clearance Time (s) 4.5 7.0 7.0 4.5 7.0 7.0 7.0 7.0 7.0 7.0
Lane Grp Cap (vph) 231 1401 627 231 1401 627 172 1130 197 1136
v/s Ratio Prot c0.10 c0.34 0.09 0.23 0.16 0.18
v/s Ratio Perm 0.11 0.06 c0.23 0.21
v/c Ratio 0.81 0.87 0.28 0.66 0.60 0.16 0.70 0.50 0.65 0.56
Uniform Delay, d1 50.8 33.6 24.9 49.8 29.0 23.7 35.4 32.7 34.7 33.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 25.5 7.3 1.1 14.0 1.9 0.5 21.4 1.6 15.7 2.0
Delay (s) 76.3 40.9 26.0 63.8 30.9 24.2 56.8 34.3 50.5 35.4
Level of Service E D C E C C E C D D
Approach Delay (s) 43.0 34.5 38.2 37.9
Approach LOS D C D D

Intersection Summary
HCM 2000 Control Delay 39.0 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 18.5
Intersection Capacity Utilization 113.2% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 124 1368 32 68 939 0 121 0 121 0 0 27
Future Volume (vph) 124 1368 32 68 939 0 121 0 121 0 0 27
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 6.0 4.5 6.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 1.00 0.85 0.86
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1789 3566 1789 3579 1789 1601 1629
Flt Permitted 0.95 1.00 0.95 1.00 0.74 1.00 1.00
Satd. Flow (perm) 1789 3566 1789 3579 1391 1601 1629
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 135 1487 35 74 1021 0 132 0 132 0 0 29
RTOR Reduction (vph) 0 1 0 0 0 0 0 0 91 0 20 0
Lane Group Flow (vph) 135 1521 0 74 1021 0 132 0 41 0 9 0
Turn Type Prot NA Prot NA Perm Perm NA
Protected Phases 5 2 1 6 8
Permitted Phases 4 4 8
Actuated Green, G (s) 12.8 55.8 8.9 51.9 37.0 37.0 37.0
Effective Green, g (s) 12.8 55.8 8.9 51.9 37.0 37.0 37.0
Actuated g/C Ratio 0.11 0.47 0.07 0.44 0.31 0.31 0.31
Clearance Time (s) 4.5 6.0 4.5 6.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 192 1669 133 1558 431 496 505
v/s Ratio Prot c0.08 c0.43 0.04 0.29 0.01
v/s Ratio Perm c0.09 0.03
v/c Ratio 0.70 0.91 0.56 0.66 0.31 0.08 0.02
Uniform Delay, d1 51.4 29.4 53.2 26.6 31.3 29.1 28.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 11.1 9.0 5.0 2.2 1.8 0.3 0.1
Delay (s) 62.4 38.4 58.2 28.8 33.2 29.4 28.6
Level of Service E D E C C C C
Approach Delay (s) 40.4 30.7 31.3 28.6
Approach LOS D C C C

Intersection Summary
HCM 2000 Control Delay 36.0 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 119.2 Sum of lost time (s) 17.5
Intersection Capacity Utilization 68.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 72 1382 59 42 840 14 39 9 28 39 9 39
Future Volume (vph) 72 1382 59 42 840 14 39 9 28 39 9 39
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 6.0 4.5 6.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.95 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.98 0.96 1.00
Satd. Flow (prot) 1789 3557 1789 3570 1746 1810 1601
Flt Permitted 0.95 1.00 0.95 1.00 0.81 0.82 1.00
Satd. Flow (perm) 1789 3557 1789 3570 1453 1540 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 78 1502 64 46 913 15 42 10 30 42 10 42
RTOR Reduction (vph) 0 2 0 0 1 0 0 24 0 0 0 39
Lane Group Flow (vph) 78 1564 0 46 927 0 0 58 0 0 52 3
Turn Type Prot NA Prot NA Perm NA Perm NA Perm
Protected Phases 5 2 1 6 4 8
Permitted Phases 4 8 8
Actuated Green, G (s) 6.5 61.5 4.7 59.7 7.5 7.5 7.5
Effective Green, g (s) 6.5 61.5 4.7 59.7 7.5 7.5 7.5
Actuated g/C Ratio 0.07 0.67 0.05 0.65 0.08 0.08 0.08
Clearance Time (s) 4.5 6.0 4.5 6.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 127 2398 92 2336 119 126 131
v/s Ratio Prot c0.04 c0.44 0.03 0.26
v/s Ratio Perm c0.04 0.03 0.00
v/c Ratio 0.61 0.65 0.50 0.40 0.49 0.41 0.03
Uniform Delay, d1 41.1 8.6 42.1 7.3 40.0 39.8 38.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 8.5 1.4 4.2 0.5 3.1 2.2 0.1
Delay (s) 49.6 10.0 46.3 7.9 43.2 41.9 38.6
Level of Service D B D A D D D
Approach Delay (s) 11.9 9.7 43.2 40.4
Approach LOS B A D D

Intersection Summary
HCM 2000 Control Delay 13.0 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 91.2 Sum of lost time (s) 17.5
Intersection Capacity Utilization 69.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 196 1166 161 85 675 260 122 1068 85 216 1101 223
Future Volume (vph) 196 1166 161 85 675 260 122 1068 85 216 1101 223
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 7.0 7.0 4.0 7.0 7.0 4.0 7.0 4.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.91 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.99 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1789 3579 1601 1789 3579 1601 1789 5085 1789 3579 1601
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.10 1.00 0.09 1.00 1.00
Satd. Flow (perm) 1789 3579 1601 1789 3579 1601 184 5085 167 3579 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 213 1267 175 92 734 283 133 1161 92 235 1197 242
RTOR Reduction (vph) 0 0 62 0 0 71 0 7 0 0 0 113
Lane Group Flow (vph) 213 1267 113 92 734 212 133 1246 0 235 1197 129
Turn Type Prot NA Perm Prot NA Perm pm+pt NA pm+pt NA Perm
Protected Phases 5 2 1 6 7 4 3 8
Permitted Phases 2 6 4 8 8
Actuated Green, G (s) 15.0 48.1 48.1 11.9 45.0 45.0 49.0 41.0 57.0 45.0 45.0
Effective Green, g (s) 15.0 48.1 48.1 11.9 45.0 45.0 49.0 41.0 57.0 45.0 45.0
Actuated g/C Ratio 0.11 0.36 0.36 0.09 0.33 0.33 0.36 0.30 0.42 0.33 0.33
Clearance Time (s) 4.0 7.0 7.0 4.0 7.0 7.0 4.0 7.0 4.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 198 1275 570 157 1193 533 161 1544 214 1193 533
v/s Ratio Prot c0.12 c0.35 0.05 0.21 0.05 0.25 c0.10 0.33
v/s Ratio Perm 0.07 0.13 0.25 c0.36 0.08
v/c Ratio 1.08 0.99 0.20 0.59 0.62 0.40 0.83 0.81 1.10 1.00 0.24
Uniform Delay, d1 60.0 43.3 30.1 59.2 37.7 34.6 35.0 43.4 37.5 45.0 32.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 85.5 23.8 0.8 5.5 2.4 2.2 27.9 3.2 90.2 26.9 0.2
Delay (s) 145.5 67.1 30.9 64.7 40.1 36.8 62.9 46.5 127.7 71.9 32.9
Level of Service F E C E D D E D F E C
Approach Delay (s) 73.3 41.3 48.1 74.1
Approach LOS E D D E

Intersection Summary
HCM 2000 Control Delay 61.4 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.09
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 22.0
Intersection Capacity Utilization 97.8% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 90 1315 79 105 768 10 28 12 31 18 10 42
Future Volume (vph) 90 1315 79 105 768 10 28 12 31 18 10 42
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.94 0.92
Flt Protected 0.95 1.00 0.95 1.00 0.98 0.99
Satd. Flow (prot) 1789 3548 1789 3572 1737 1709
Flt Permitted 0.33 1.00 0.15 1.00 0.89 0.92
Satd. Flow (perm) 623 3548 280 3572 1578 1593
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 98 1429 86 114 835 11 30 13 34 20 11 46
RTOR Reduction (vph) 0 2 0 0 0 0 0 31 0 0 43 0
Lane Group Flow (vph) 98 1513 0 114 846 0 0 46 0 0 34 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 6 4 8
Permitted Phases 2 6 4 8
Actuated Green, G (s) 78.5 78.5 78.5 78.5 7.4 7.4
Effective Green, g (s) 78.5 78.5 78.5 78.5 7.4 7.4
Actuated g/C Ratio 0.79 0.79 0.79 0.79 0.07 0.07
Clearance Time (s) 6.0 6.0 6.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 494 2816 222 2835 118 119
v/s Ratio Prot c0.43 0.24
v/s Ratio Perm 0.16 0.41 c0.03 0.02
v/c Ratio 0.20 0.54 0.51 0.30 0.39 0.29
Uniform Delay, d1 2.5 3.7 3.6 2.8 43.6 43.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.9 0.7 8.2 0.3 2.2 1.3
Delay (s) 3.4 4.4 11.8 3.0 45.8 44.6
Level of Service A A B A D D
Approach Delay (s) 4.3 4.1 45.8 44.6
Approach LOS A A D D

Intersection Summary
HCM 2000 Control Delay 6.6 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.52
Actuated Cycle Length (s) 98.9 Sum of lost time (s) 13.0
Intersection Capacity Utilization 73.7% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 26 1013 366 206 577 8 290 14 240 6 5 11
Future Volume (vph) 26 1013 366 206 577 8 290 14 240 6 5 11
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 6.0 4.0 6.0 8.0 8.0 8.0 8.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 0.96 1.00 1.00 1.00 1.00 0.85 0.93
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.99
Satd. Flow (prot) 1789 3436 1789 3571 1789 1883 1601 1731
Flt Permitted 0.95 1.00 0.95 1.00 0.74 1.00 1.00 0.94
Satd. Flow (perm) 1789 3436 1789 3571 1397 1883 1601 1656
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 28 1101 398 224 627 9 315 15 261 7 5 12
RTOR Reduction (vph) 0 28 0 0 0 0 0 0 192 0 9 0
Lane Group Flow (vph) 28 1471 0 224 636 0 315 15 69 0 15 0
Turn Type Prot NA Prot NA Perm NA Perm Perm NA
Protected Phases 5 2 1 6 4 8
Permitted Phases 4 4 8
Actuated Green, G (s) 4.8 50.2 15.1 60.0 29.9 29.9 29.9 29.9
Effective Green, g (s) 4.8 50.2 15.1 60.0 29.9 29.9 29.9 29.9
Actuated g/C Ratio 0.04 0.44 0.13 0.53 0.26 0.26 0.26 0.26
Clearance Time (s) 4.5 6.0 4.0 6.0 8.0 8.0 8.0 8.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 75 1523 238 1892 368 497 422 437
v/s Ratio Prot 0.02 c0.43 c0.13 0.18 0.01
v/s Ratio Perm c0.23 0.04 0.01
v/c Ratio 0.37 0.97 0.94 0.34 0.86 0.03 0.16 0.03
Uniform Delay, d1 52.7 30.7 48.6 15.2 39.6 30.9 32.0 30.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.1 16.2 42.2 0.5 17.4 0.0 0.2 0.0
Delay (s) 55.8 46.9 90.8 15.7 57.0 30.9 32.2 31.0
Level of Service E D F B E C C C
Approach Delay (s) 47.0 35.3 45.4 31.0
Approach LOS D D D C

Intersection Summary
HCM 2000 Control Delay 43.2 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.93
Actuated Cycle Length (s) 113.2 Sum of lost time (s) 18.5
Intersection Capacity Utilization 88.8% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 91 1072 104 232 856 8 108 68 220 1 5 22
Future Volume (vph) 91 1072 104 232 856 8 108 68 220 1 5 22
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.0 4.0 6.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 1.00 0.89 0.89
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1789 3531 1789 3573 1789 1668 1677
Flt Permitted 0.95 1.00 0.95 1.00 0.74 1.00 0.88
Satd. Flow (perm) 1789 3531 1789 3573 1389 1668 1473
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 99 1165 113 252 930 9 117 74 239 1 5 24
RTOR Reduction (vph) 0 6 0 0 0 0 0 107 0 0 20 0
Lane Group Flow (vph) 99 1272 0 252 939 0 117 206 0 0 10 0
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 5 2 1 6 4 8
Permitted Phases 4 8
Actuated Green, G (s) 11.3 53.5 18.4 60.6 18.3 18.3 18.3
Effective Green, g (s) 11.3 53.5 18.4 60.6 18.3 18.3 18.3
Actuated g/C Ratio 0.11 0.50 0.17 0.57 0.17 0.17 0.17
Clearance Time (s) 4.0 6.0 4.0 6.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 188 1762 307 2019 237 284 251
v/s Ratio Prot 0.06 c0.36 c0.14 0.26 c0.12
v/s Ratio Perm 0.08 0.01
v/c Ratio 0.53 0.72 0.82 0.46 0.49 0.73 0.04
Uniform Delay, d1 45.4 21.0 42.8 13.7 40.3 42.1 37.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.7 2.6 16.0 0.2 1.6 8.9 0.1
Delay (s) 48.1 23.6 58.8 13.9 41.9 50.9 37.2
Level of Service D C E B D D D
Approach Delay (s) 25.4 23.4 48.5 37.2
Approach LOS C C D D

Intersection Summary
HCM 2000 Control Delay 28.0 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 107.2 Sum of lost time (s) 17.0
Intersection Capacity Utilization 77.1% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 249 811 194 119 491 69 117 370 133 116 118 289
Future Volume (vph) 249 811 194 119 491 69 117 370 133 116 118 289
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 7.0 7.0 4.5 7.0 7.0 7.0 4.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.98 1.00 0.96 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1789 3579 1601 1789 3512 1789 1809 1789 1883 1601
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.67 1.00 0.10 1.00 1.00
Satd. Flow (perm) 1789 3579 1601 1789 3512 1271 1809 186 1883 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 271 882 211 129 534 75 127 402 145 126 128 314
RTOR Reduction (vph) 0 0 77 0 9 0 0 11 0 0 0 187
Lane Group Flow (vph) 271 882 134 129 600 0 127 536 0 126 128 127
Turn Type Prot NA Perm Prot NA Perm NA pm+pt NA Perm
Protected Phases 5 2 1 6 4 3 8
Permitted Phases 2 4 8 8
Actuated Green, G (s) 20.1 37.8 37.8 13.8 32.0 36.6 36.6 47.6 47.6 47.6
Effective Green, g (s) 20.1 37.8 37.8 13.8 32.0 36.6 36.6 47.6 47.6 47.6
Actuated g/C Ratio 0.17 0.32 0.32 0.12 0.27 0.31 0.31 0.40 0.40 0.40
Clearance Time (s) 4.0 7.0 7.0 4.5 7.0 7.0 7.0 4.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 305 1149 514 209 954 395 562 170 761 647
v/s Ratio Prot c0.15 c0.25 0.07 0.17 c0.30 c0.04 0.07
v/s Ratio Perm 0.08 0.10 0.26 0.08
v/c Ratio 0.89 0.77 0.26 0.62 0.63 0.32 0.95 0.74 0.17 0.20
Uniform Delay, d1 47.7 36.0 29.6 49.4 37.6 31.0 39.7 27.6 22.4 22.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 25.3 4.9 1.2 5.3 3.1 0.5 26.6 15.9 0.1 0.1
Delay (s) 73.0 40.9 30.8 54.8 40.8 31.5 66.4 43.5 22.5 22.8
Level of Service E D C D D C E D C C
Approach Delay (s) 45.7 43.2 59.8 27.3
Approach LOS D D E C

Intersection Summary
HCM 2000 Control Delay 44.9 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 117.7 Sum of lost time (s) 22.5
Intersection Capacity Utilization 92.8% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
12: Ellesmere Rd. & Mornelle Ct. 04/13/2021

2041 PM BRT  11/12/2020 Future (2041) BRT Conditions - PM Peak Hour Synchro 10 Report
Page 12

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 124 849 586 60 95 85
Future Volume (vph) 124 849 586 60 95 85
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 0.95 1.00
Frt 1.00 1.00 0.99 0.94
Flt Protected 0.95 1.00 1.00 0.97
Satd. Flow (prot) 1789 3579 3529 1718
Flt Permitted 0.95 1.00 1.00 0.97
Satd. Flow (perm) 1789 3579 3529 1718
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 135 923 637 65 103 92
RTOR Reduction (vph) 0 0 6 0 28 0
Lane Group Flow (vph) 135 923 696 0 167 0
Turn Type Prot NA NA Prot
Protected Phases 9 2 6 8
Permitted Phases 9
Actuated Green, G (s) 12.3 80.5 68.2 15.7
Effective Green, g (s) 12.3 80.5 68.2 15.7
Actuated g/C Ratio 0.11 0.72 0.61 0.14
Clearance Time (s) 4.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 196 2567 2145 240
v/s Ratio Prot c0.08 c0.22 0.20 c0.10
v/s Ratio Perm 0.04
v/c Ratio 0.69 0.36 0.32 0.69
Uniform Delay, d1 48.1 6.0 10.7 46.0
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 9.7 0.1 0.4 8.4
Delay (s) 57.8 6.1 11.2 54.4
Level of Service E A B D
Approach Delay (s) 12.7 11.2 54.4
Approach LOS B B D

Intersection Summary
HCM 2000 Control Delay 16.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.46
Actuated Cycle Length (s) 112.2 Sum of lost time (s) 16.0
Intersection Capacity Utilization 48.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 255 899 224 64 399 27 136 583 163 43 784 89
Future Volume (vph) 255 899 224 64 399 27 136 583 163 43 784 89
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 7.0 7.0 4.5 7.0 4.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95
Frt 1.00 1.00 0.85 1.00 0.99 1.00 1.00 0.85 1.00 0.98
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1789 3579 1601 1789 3545 1789 3579 1601 1789 3524
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.10 1.00 1.00 0.41 1.00
Satd. Flow (perm) 1789 3579 1601 1789 3545 184 3579 1601 775 3524
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 277 977 243 70 434 29 148 634 177 47 852 97
RTOR Reduction (vph) 0 0 154 0 4 0 0 0 58 0 6 0
Lane Group Flow (vph) 277 977 89 70 459 0 148 634 119 47 943 0
Turn Type Prot NA Perm Prot NA pm+pt NA Perm Perm NA
Protected Phases 5 2 1 6 7 4 8
Permitted Phases 2 4 4 8
Actuated Green, G (s) 21.5 46.0 46.0 8.8 33.3 51.6 51.6 51.6 37.0 37.0
Effective Green, g (s) 21.5 46.0 46.0 8.8 33.3 51.6 51.6 51.6 37.0 37.0
Actuated g/C Ratio 0.17 0.37 0.37 0.07 0.27 0.41 0.41 0.41 0.30 0.30
Clearance Time (s) 4.5 7.0 7.0 4.5 7.0 4.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 307 1318 589 126 945 212 1478 661 229 1043
v/s Ratio Prot c0.15 c0.27 0.04 0.13 c0.06 0.18 c0.27
v/s Ratio Perm 0.06 0.23 0.07 0.06
v/c Ratio 0.90 0.74 0.15 0.56 0.49 0.70 0.43 0.18 0.21 0.90
Uniform Delay, d1 50.7 34.3 26.4 56.2 38.6 28.2 26.1 23.2 32.9 42.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 27.8 3.8 0.5 5.2 0.4 9.6 0.2 0.1 0.4 10.9
Delay (s) 78.5 38.1 26.9 61.4 39.0 37.8 26.3 23.4 33.4 53.1
Level of Service E D C E D D C C C D
Approach Delay (s) 43.7 41.9 27.6 52.2
Approach LOS D D C D

Intersection Summary
HCM 2000 Control Delay 41.7 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 124.9 Sum of lost time (s) 22.5
Intersection Capacity Utilization 110.4% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 34 806 272 70 324 141 143 297 79 200 304 44
Future Volume (vph) 34 806 272 70 324 141 143 297 79 200 304 44
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.96 1.00 0.95 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1789 3443 1789 3416 1789 1883 1601 1789 1883 1601
Flt Permitted 0.37 1.00 0.09 1.00 0.33 1.00 1.00 0.34 1.00 1.00
Satd. Flow (perm) 703 3443 171 3416 629 1883 1601 649 1883 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 37 876 296 76 352 153 155 323 86 217 330 48
RTOR Reduction (vph) 0 24 0 0 36 0 0 0 62 0 0 35
Lane Group Flow (vph) 37 1148 0 76 469 0 155 323 24 217 330 13
Turn Type Perm NA Perm NA Perm NA Perm Perm NA Perm
Protected Phases 2 6 4 8
Permitted Phases 2 6 4 4 8 8
Actuated Green, G (s) 44.0 44.0 44.0 44.0 37.0 37.0 37.0 37.0 37.0 37.0
Effective Green, g (s) 44.0 44.0 44.0 44.0 37.0 37.0 37.0 37.0 37.0 37.0
Actuated g/C Ratio 0.33 0.33 0.33 0.33 0.27 0.27 0.27 0.27 0.27 0.27
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Lane Grp Cap (vph) 229 1122 55 1113 172 516 438 177 516 438
v/s Ratio Prot 0.33 0.14 0.17 0.18
v/s Ratio Perm 0.05 c0.44 0.25 0.01 c0.33 0.01
v/c Ratio 0.16 1.02 1.38 0.42 0.90 0.63 0.05 1.23 0.64 0.03
Uniform Delay, d1 32.4 45.5 45.5 35.5 47.2 42.9 36.1 49.0 43.1 35.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.5 32.8 252.4 1.2 46.6 5.6 0.2 141.4 6.0 0.1
Delay (s) 33.9 78.3 297.9 36.7 93.8 48.6 36.3 190.4 49.1 36.0
Level of Service C E F D F D D F D D
Approach Delay (s) 77.0 70.9 59.2 99.6
Approach LOS E E E F

Intersection Summary
HCM 2000 Control Delay 76.9 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.22
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 49.0
Intersection Capacity Utilization 86.8% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 227 733 13 63 266 53 16 46 28 73 73 89
Future Volume (vph) 227 733 13 63 266 53 16 46 28 73 73 89
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 7.0 4.5 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.97 1.00 0.94 1.00 0.92
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1789 1879 1789 1836 1789 1777 1789 1728
Flt Permitted 0.95 1.00 0.95 1.00 0.61 1.00 0.70 1.00
Satd. Flow (perm) 1789 1879 1789 1836 1157 1777 1328 1728
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 247 797 14 68 289 58 17 50 30 79 79 97
RTOR Reduction (vph) 0 1 0 0 6 0 0 18 0 0 37 0
Lane Group Flow (vph) 247 810 0 68 341 0 17 62 0 79 139 0
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 5 2 1 6 4 8
Permitted Phases 4 8
Actuated Green, G (s) 14.5 49.0 14.5 49.0 38.0 38.0 38.0 38.0
Effective Green, g (s) 14.5 49.0 14.5 49.0 38.0 38.0 38.0 38.0
Actuated g/C Ratio 0.12 0.41 0.12 0.41 0.32 0.32 0.32 0.32
Clearance Time (s) 4.5 7.0 4.5 7.0 7.0 7.0 7.0 7.0
Lane Grp Cap (vph) 216 767 216 749 366 562 420 547
v/s Ratio Prot c0.14 c0.43 0.04 0.19 0.04 c0.08
v/s Ratio Perm 0.01 0.06
v/c Ratio 1.14 1.06 0.31 0.46 0.05 0.11 0.19 0.25
Uniform Delay, d1 52.8 35.5 48.2 25.8 28.4 29.0 29.8 30.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 105.3 48.5 3.8 2.0 0.2 0.4 1.0 1.1
Delay (s) 158.1 84.0 52.0 27.8 28.7 29.4 30.8 31.6
Level of Service F F D C C C C C
Approach Delay (s) 101.3 31.8 29.3 31.3
Approach LOS F C C C

Intersection Summary
HCM 2000 Control Delay 71.9 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 18.5
Intersection Capacity Utilization 72.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 74 432 49 53 224 21 29 44 33 22 20 33
Future Volume (vph) 74 432 49 53 224 21 29 44 33 22 20 33
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 7.0 4.5 7.0 6.0 6.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.99 0.96 0.94
Flt Protected 0.95 1.00 0.95 1.00 0.99 0.99
Satd. Flow (prot) 1789 1855 1789 1859 1780 1746
Flt Permitted 0.95 1.00 0.95 1.00 0.90 0.84
Satd. Flow (perm) 1789 1855 1789 1859 1628 1495
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 80 470 53 58 243 23 32 48 36 24 22 36
RTOR Reduction (vph) 0 2 0 0 2 0 0 16 0 0 28 0
Lane Group Flow (vph) 80 521 0 58 264 0 0 100 0 0 54 0
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 5 2 1 6 4 8
Permitted Phases 4 8
Actuated Green, G (s) 8.1 59.3 7.1 58.3 11.2 11.2
Effective Green, g (s) 8.1 59.3 7.1 58.3 11.2 11.2
Actuated g/C Ratio 0.09 0.62 0.07 0.61 0.12 0.12
Clearance Time (s) 4.5 7.0 4.5 7.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 152 1156 133 1139 191 176
v/s Ratio Prot c0.04 c0.28 0.03 0.14
v/s Ratio Perm c0.06 0.04
v/c Ratio 0.53 0.45 0.44 0.23 0.52 0.31
Uniform Delay, d1 41.7 9.4 42.1 8.3 39.4 38.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.3 1.3 2.3 0.1 2.6 1.0
Delay (s) 44.9 10.6 44.4 8.4 42.0 39.4
Level of Service D B D A D D
Approach Delay (s) 15.2 14.8 42.0 39.4
Approach LOS B B D D

Intersection Summary
HCM 2000 Control Delay 19.6 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.47
Actuated Cycle Length (s) 95.1 Sum of lost time (s) 17.5
Intersection Capacity Utilization 52.1% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
17: Ellesmere Rd. & Meadowvale Rd. 04/13/2021
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 105 152 19 24 152 23 11 164 4 53 207 121
Future Volume (vph) 105 152 19 24 152 23 11 164 4 53 207 121
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 7.0 4.5 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.98 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1789 1852 1789 1846 1789 3567 1789 1883 1601
Flt Permitted 0.95 1.00 0.95 1.00 0.54 1.00 0.64 1.00 1.00
Satd. Flow (perm) 1789 1852 1789 1846 1011 3567 1200 1883 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 114 165 21 26 165 25 12 178 4 58 225 132
RTOR Reduction (vph) 0 4 0 0 4 0 0 1 0 0 0 91
Lane Group Flow (vph) 114 182 0 26 186 0 12 181 0 58 225 41
Turn Type Prot NA Prot NA Perm NA Perm NA Perm
Protected Phases 5 2 1 6 4 8
Permitted Phases 4 8 8
Actuated Green, G (s) 18.5 46.0 18.5 46.0 37.0 37.0 37.0 37.0 37.0
Effective Green, g (s) 18.5 46.0 18.5 46.0 37.0 37.0 37.0 37.0 37.0
Actuated g/C Ratio 0.15 0.38 0.15 0.38 0.31 0.31 0.31 0.31 0.31
Clearance Time (s) 4.5 7.0 4.5 7.0 7.0 7.0 7.0 7.0 7.0
Lane Grp Cap (vph) 275 709 275 707 311 1099 370 580 493
v/s Ratio Prot c0.06 0.10 0.01 c0.10 0.05 c0.12
v/s Ratio Perm 0.01 0.05 0.03
v/c Ratio 0.41 0.26 0.09 0.26 0.04 0.16 0.16 0.39 0.08
Uniform Delay, d1 45.9 25.3 43.6 25.4 29.0 30.2 30.2 32.6 29.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.6 0.9 0.7 0.9 0.2 0.3 0.9 2.0 0.3
Delay (s) 50.4 26.2 44.2 26.3 29.3 30.6 31.1 34.6 29.8
Level of Service D C D C C C C C C
Approach Delay (s) 35.4 28.4 30.5 32.6
Approach LOS D C C C

Intersection Summary
HCM 2000 Control Delay 32.2 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.34
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 18.5
Intersection Capacity Utilization 93.3% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
18: Muirbank Blvd 04/13/2021
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 17 461 234 17 8 8
Future Volume (vph) 17 461 234 17 8 8
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 6.0 6.0 7.0
Lane Util. Factor 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.99 0.93
Flt Protected 0.95 1.00 1.00 0.98
Satd. Flow (prot) 1789 1883 1867 1713
Flt Permitted 0.95 1.00 1.00 0.98
Satd. Flow (perm) 1789 1883 1867 1713
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 18 501 254 18 9 9
RTOR Reduction (vph) 0 0 1 0 9 0
Lane Group Flow (vph) 18 501 271 0 9 0
Turn Type Prot NA NA Prot
Protected Phases 9 2 6 8
Permitted Phases 9
Actuated Green, G (s) 1.9 82.5 80.6 2.6
Effective Green, g (s) 1.9 82.5 80.6 2.6
Actuated g/C Ratio 0.02 0.80 0.79 0.03
Clearance Time (s) 4.5 6.0 6.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 33 1514 1466 43
v/s Ratio Prot c0.01 c0.26 0.15 c0.01
v/s Ratio Perm 0.01
v/c Ratio 0.55 0.33 0.18 0.21
Uniform Delay, d1 49.9 2.7 2.8 49.0
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 17.2 0.1 0.3 2.5
Delay (s) 67.1 2.8 3.0 51.5
Level of Service E A A D
Approach Delay (s) 5.0 3.0 51.5
Approach LOS A A D

Intersection Summary
HCM 2000 Control Delay 5.4 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.33
Actuated Cycle Length (s) 102.6 Sum of lost time (s) 17.5
Intersection Capacity Utilization 39.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 10 406 0 0 335 241 0 0 0 445 0 33
Future Volume (vph) 10 406 0 0 335 241 0 0 0 445 0 33
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 6.0 6.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.94 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1789 1883 1777 1789 1601
Flt Permitted 0.24 1.00 1.00 0.76 1.00
Satd. Flow (perm) 449 1883 1777 1426 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 11 441 0 0 364 262 0 0 0 484 0 36
RTOR Reduction (vph) 0 0 0 0 18 0 0 0 0 0 0 22
Lane Group Flow (vph) 11 441 0 0 608 0 0 0 0 484 0 14
Turn Type Perm NA NA Perm Perm
Protected Phases 2 6 4
Permitted Phases 2 4 8 8
Actuated Green, G (s) 42.5 42.5 42.5 35.4 35.4
Effective Green, g (s) 42.5 42.5 42.5 35.4 35.4
Actuated g/C Ratio 0.47 0.47 0.47 0.39 0.39
Clearance Time (s) 7.0 7.0 7.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 209 880 830 555 623
v/s Ratio Prot 0.23 c0.34
v/s Ratio Perm 0.02 c0.34 0.01
v/c Ratio 0.05 0.50 0.73 0.87 0.02
Uniform Delay, d1 13.2 16.8 19.6 25.7 17.1
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 2.0 5.7 14.1 0.0
Delay (s) 13.7 18.9 25.3 39.7 17.1
Level of Service B B C D B
Approach Delay (s) 18.7 25.3 0.0 38.2
Approach LOS B C A D

Intersection Summary
HCM 2000 Control Delay 27.6 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 90.9 Sum of lost time (s) 13.0
Intersection Capacity Utilization 66.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 715 7 0 655 0 0 0 0 1583 39 72
Future Volume (vph) 0 715 7 0 655 0 0 0 0 1583 39 72
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 7.0 7.0
Lane Util. Factor 1.00 0.95 0.95 0.95
Frt 1.00 1.00 1.00 0.99
Flt Protected 1.00 1.00 0.95 0.96
Satd. Flow (prot) 1881 3579 1700 1693
Flt Permitted 1.00 1.00 0.95 0.96
Satd. Flow (perm) 1881 3579 1700 1693
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 777 8 0 712 0 0 0 0 1721 42 78
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 3 0
Lane Group Flow (vph) 0 785 0 0 712 0 0 0 0 929 909 0
Turn Type NA NA Split NA
Protected Phases 2 6 8 8
Permitted Phases
Actuated Green, G (s) 44.0 44.0 63.0 63.0
Effective Green, g (s) 44.0 44.0 63.0 63.0
Actuated g/C Ratio 0.37 0.37 0.52 0.52
Clearance Time (s) 6.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 689 1312 892 888
v/s Ratio Prot c0.42 0.20 c0.55 0.54
v/s Ratio Perm
v/c Ratio 1.14 0.54 1.04 1.02
Uniform Delay, d1 38.0 30.0 28.5 28.5
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 79.5 1.6 41.5 36.4
Delay (s) 117.5 31.7 70.0 64.9
Level of Service F C E E
Approach Delay (s) 117.5 31.7 0.0 67.5
Approach LOS F C A E

Intersection Summary
HCM 2000 Control Delay 71.6 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.08
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 96.0% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 268 1600 66 20 776 187 18 8 6 184 13 216
Future Volume (vph) 268 1600 66 20 776 187 18 8 6 184 13 216
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 0.95 1.00
Frt 1.00 0.99 1.00 0.97 0.97 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.97 0.95 0.96 1.00
Satd. Flow (prot) 1789 3557 1789 3474 1784 1700 1715 1601
Flt Permitted 0.24 1.00 0.07 1.00 0.80 0.95 0.96 1.00
Satd. Flow (perm) 451 3557 129 3474 1463 1700 1715 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 291 1739 72 22 843 203 20 9 7 200 14 235
RTOR Reduction (vph) 0 2 0 0 11 0 0 7 0 0 0 168
Lane Group Flow (vph) 291 1809 0 22 1035 0 0 29 0 106 108 67
Turn Type Perm NA Perm NA Perm NA Split NA Prot
Protected Phases 2 6 9 4 4 4
Permitted Phases 2 6 9
Actuated Green, G (s) 78.7 78.7 78.7 78.7 3.9 13.3 13.3 13.3
Effective Green, g (s) 78.7 78.7 78.7 78.7 3.9 13.3 13.3 13.3
Actuated g/C Ratio 0.67 0.67 0.67 0.67 0.03 0.11 0.11 0.11
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 303 2394 86 2338 48 193 195 182
v/s Ratio Prot 0.51 0.30 0.06 c0.06 0.04
v/s Ratio Perm c0.64 0.17 c0.02
v/c Ratio 0.96 0.76 0.26 0.44 0.61 0.55 0.55 0.37
Uniform Delay, d1 17.7 12.7 7.5 8.9 55.7 49.0 49.0 47.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 40.9 1.4 1.6 0.1 19.9 3.2 3.4 1.3
Delay (s) 58.6 14.1 9.1 9.0 75.7 52.1 52.4 49.2
Level of Service E B A A E D D D
Approach Delay (s) 20.3 9.0 75.7 50.6
Approach LOS C A E D

Intersection Summary
HCM 2000 Control Delay 21.3 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 116.9 Sum of lost time (s) 21.0
Intersection Capacity Utilization 102.3% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 50 884 817 506 684 218 181 242 644 246 383 65
Future Volume (vph) 50 884 817 506 684 218 181 242 644 246 383 65
Ideal Flow (vphpl) 1900 1900 2100 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 4.0 3.0 7.0 8.0 8.0 6.0 4.0 8.0
Lane Util. Factor 1.00 0.95 1.00 *1.00 0.95 1.00 0.95 1.00 1.00 0.95
Frt 1.00 1.00 0.85 1.00 0.96 1.00 1.00 0.85 1.00 0.98
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1789 3579 1769 3579 3449 1789 3579 1601 1789 3500
Flt Permitted 0.29 1.00 1.00 0.95 1.00 0.47 1.00 1.00 0.54 1.00
Satd. Flow (perm) 551 3579 1769 3579 3449 894 3579 1601 1018 3500
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 54 961 888 550 743 237 197 263 700 267 416 71
RTOR Reduction (vph) 0 0 139 0 22 0 0 0 35 0 10 0
Lane Group Flow (vph) 54 961 749 550 958 0 197 263 665 267 477 0
Turn Type Perm NA Perm Prot NA Perm NA pm+ov pm+pt NA
Protected Phases 2 1 6 4 1 3 8
Permitted Phases 2 2 4 4 8
Actuated Green, G (s) 47.0 47.0 47.0 16.0 69.0 44.4 44.4 60.4 54.4 54.4
Effective Green, g (s) 47.0 47.0 50.0 19.0 69.0 44.4 44.4 60.4 54.4 54.4
Actuated g/C Ratio 0.34 0.34 0.36 0.14 0.50 0.32 0.32 0.44 0.39 0.39
Clearance Time (s) 7.0 7.0 7.0 6.0 7.0 8.0 8.0 6.0 4.0 8.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 187 1215 639 491 1719 286 1148 698 433 1375
v/s Ratio Prot 0.27 c0.15 0.28 0.07 c0.11 c0.03 0.14
v/s Ratio Perm 0.10 c0.42 0.22 0.31 0.22
v/c Ratio 0.29 0.79 1.17 1.12 0.56 0.69 0.23 0.95 0.62 0.35
Uniform Delay, d1 33.5 41.3 44.2 59.7 24.1 41.0 34.5 37.6 33.2 29.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.9 5.3 93.6 77.8 1.3 6.8 0.1 23.0 2.6 0.2
Delay (s) 37.3 46.6 137.8 137.5 25.4 47.7 34.6 60.6 35.8 29.7
Level of Service D D F F C D C E D C
Approach Delay (s) 88.9 65.7 52.5 31.8
Approach LOS F E D C

Intersection Summary
HCM 2000 Control Delay 66.3 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.11
Actuated Cycle Length (s) 138.4 Sum of lost time (s) 25.0
Intersection Capacity Utilization 155.0% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 2283 0 0 919 410 55
Future Volume (vph) 2283 0 0 919 410 55
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 6.0 6.0
Lane Util. Factor 0.95 0.95 0.97 1.00
Frt 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3579 3579 3471 1601
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3579 3579 3471 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 2482 0 0 999 446 60
RTOR Reduction (vph) 0 0 0 0 0 3
Lane Group Flow (vph) 2482 0 0 999 446 57
Turn Type NA NA Prot Perm
Protected Phases 2 2 4
Permitted Phases 2 2 4
Actuated Green, G (s) 74.1 74.1 18.7 18.7
Effective Green, g (s) 74.1 74.1 18.7 18.7
Actuated g/C Ratio 0.70 0.70 0.18 0.18
Clearance Time (s) 7.0 7.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2506 2506 613 282
v/s Ratio Prot c0.69 0.28 c0.13
v/s Ratio Perm 0.04
v/c Ratio 0.99 0.40 0.73 0.20
Uniform Delay, d1 15.5 6.6 41.1 37.2
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 15.9 0.5 4.3 0.4
Delay (s) 31.4 7.1 45.4 37.5
Level of Service C A D D
Approach Delay (s) 31.4 7.1 44.5
Approach LOS C A D

Intersection Summary
HCM 2000 Control Delay 26.9 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 105.8 Sum of lost time (s) 13.0
Intersection Capacity Utilization 85.6% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings PM Peak Hour
236: HWY 2 (KINGSTON RD) & ELIZABETH ST Pickering Ajax - 2041 Future BRT PM

Synchro 11 05-10-2021
IBI Group Page 1

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 352 1490 786 37 54 208
Future Volume (vph) 352 1490 786 37 54 208
Ideal Flow (vphpl) 2000 2000 1900 1900 1900 1900
Storage Length (m) 110.0 0.0 0.0 15.0
Storage Lanes 1 0 1 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99
Frt 0.994 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1860 3721 1831 0 1785 1581
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1860 3721 1831 0 1769 1581
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 3 226
Link Speed (k/h) 50 50 40
Link Distance (m) 159.0 233.2 125.2
Travel Time (s) 11.4 16.8 11.3
Confl. Peds. (#/hr) 4
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 1% 2% 2% 0% 1%
Adj. Flow (vph) 383 1620 854 40 59 226
Shared Lane Traffic (%)
Lane Group Flow (vph) 383 1620 894 0 59 226
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.95 0.95 1.01 1.01 1.01 1.01
Turning Speed (k/h) 24 14 24 14
Number of Detectors 1 0 0 1 0
Detector Template 
Leading Detector (m) 5.0 0.0 0.0 9.0 0.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 5.0 1.8 1.8 9.0 1.8
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA NA Prot Perm
Protected Phases 1 6 2 4
Permitted Phases 4
Detector Phase 1 6 2 4 4
Switch Phase
Minimum Initial (s) 5.0 8.0 8.0 8.0 8.0
Minimum Split (s) 10.0 23.0 23.0 25.0 25.0
Total Split (s) 33.0 105.0 72.0 25.0 25.0
Total Split (%) 25.4% 80.8% 55.4% 19.2% 19.2%



Lanes, Volumes, Timings PM Peak Hour
236: HWY 2 (KINGSTON RD) & ELIZABETH ST Pickering Ajax - 2041 Future BRT PM

Synchro 11 05-10-2021
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Lane Group EBL EBT WBT WBR SBL SBR
Maximum Green (s) 28.0 99.3 66.3 19.7 19.7
Yellow Time (s) 3.0 3.7 3.7 3.3 3.3
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.7 5.7 5.3 5.3
Lead/Lag Lead Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max None None
Walk Time (s) 10.0 10.0 13.0 13.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 32.7 108.6 70.9 10.4 10.4
Actuated g/C Ratio 0.25 0.84 0.55 0.08 0.08
v/c Ratio 0.82 0.52 0.89 0.42 0.68
Control Delay 64.9 2.0 22.0 64.9 17.5
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 64.9 2.0 22.0 64.9 17.5
LOS E A C E B
Approach Delay 14.0 22.0 27.3
Approach LOS B C C

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 110 (85%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 110
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.89
Intersection Signal Delay: 17.4 Intersection LOS: B
Intersection Capacity Utilization 82.1% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     236: HWY 2 (KINGSTON RD) & ELIZABETH ST



Queues PM Peak Hour
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Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 383 1620 894 59 226
v/c Ratio 0.82 0.52 0.89 0.42 0.68
Control Delay 64.9 2.0 22.0 64.9 17.5
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 64.9 2.0 22.0 64.9 17.5
Queue Length 50th (m) 104.2 26.2 207.4 14.7 0.0
Queue Length 95th (m) m114.5 m38.2m#257.1 27.8 23.5
Internal Link Dist (m) 135.0 209.2 101.2
Turn Bay Length (m) 110.0 15.0
Base Capacity (vph) 470 3107 999 270 431
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.81 0.52 0.89 0.22 0.52

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 352 1490 786 37 54 208
Future Volume (vph) 352 1490 786 37 54 208
Ideal Flow (vphpl) 2000 2000 1900 1900 1900 1900
Total Lost time (s) 5.0 5.7 5.7 5.3 5.3
Lane Util. Factor 1.00 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1860 3721 1831 1785 1581
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1860 3721 1831 1785 1581
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 383 1620 854 40 59 226
RTOR Reduction (vph) 0 0 1 0 0 208
Lane Group Flow (vph) 383 1620 893 0 59 18
Confl. Peds. (#/hr) 4
Heavy Vehicles (%) 1% 1% 2% 2% 0% 1%
Turn Type Prot NA NA Prot Perm
Protected Phases 1 6 2 4
Permitted Phases 4
Actuated Green, G (s) 32.7 108.6 70.9 10.4 10.4
Effective Green, g (s) 32.7 108.6 70.9 10.4 10.4
Actuated g/C Ratio 0.25 0.84 0.55 0.08 0.08
Clearance Time (s) 5.0 5.7 5.7 5.3 5.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 467 3108 998 142 126
v/s Ratio Prot c0.21 0.44 c0.49 c0.03
v/s Ratio Perm 0.01
v/c Ratio 0.82 0.52 0.89 0.42 0.14
Uniform Delay, d1 45.9 3.1 26.2 56.9 55.7
Progression Factor 1.28 0.50 0.44 1.00 1.00
Incremental Delay, d2 4.7 0.2 8.2 2.0 0.5
Delay (s) 63.5 1.8 19.6 58.9 56.2
Level of Service E A B E E
Approach Delay (s) 13.6 19.6 56.7
Approach LOS B B E

Intersection Summary
HCM 2000 Control Delay 19.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 82.1% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 333 960 51 80 540 59 125 484 63 54 185 219
Future Volume (vph) 333 960 51 80 540 59 125 484 63 54 185 219
Ideal Flow (vphpl) 2000 1900 1900 1900 1900 1900 1900 2005 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 60.0 0.0 60.0 0.0 60.0 0.0 40.0 40.0
Storage Lanes 1 0 1 0 1 0 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 *1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.98 1.00 0.99 0.99 0.96 1.00 0.91
Frt 0.992 0.985 0.983 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1902 3543 0 1738 1842 0 1807 1967 0 1825 1656 1601
Flt Permitted 0.950 0.950 0.478 0.115
Satd. Flow (perm) 1867 3543 0 1723 1842 0 870 1967 0 221 1656 1457
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 5 5 5 238
Link Speed (k/h) 50 50 50 40
Link Distance (m) 226.9 827.4 114.7 380.1
Travel Time (s) 16.3 59.6 8.3 34.2
Confl. Peds. (#/hr) 14 12 12 14 22 13 13 22
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 2% 0% 5% 2% 3% 1% 1% 0% 0% 16% 2%
Adj. Flow (vph) 362 1043 55 87 587 64 136 526 68 59 201 238
Shared Lane Traffic (%)
Lane Group Flow (vph) 362 1098 0 87 651 0 136 594 0 59 201 238
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes
Headway Factor 0.92 0.99 0.99 0.99 0.99 0.99 0.99 0.92 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 1 0 1 1 1 1 0
Detector Template 
Leading Detector (m) 5.0 0.0 5.0 0.0 5.0 8.0 5.0 8.0 0.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 5.0 8.0 5.0 8.0 5.0 8.0 5.0 8.0 1.8
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA Prot NA pm+pt NA pm+pt NA Perm
Protected Phases 1 6 5 2 3 8 7 4
Permitted Phases 8 4 4
Detector Phase 1 6 5 2 3 8 7 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 5.0 20.0 5.0 8.0 5.0 8.0 8.0
Minimum Split (s) 10.2 26.0 10.2 26.0 8.0 28.0 8.0 28.0 28.0
Total Split (s) 27.6 61.6 18.4 52.4 10.0 42.0 8.0 40.0 40.0



Lanes, Volumes, Timings PM Peak Hour
286: CHURCH ST & HWY 2 (KINGSTON RD) Pickering Ajax - 2041 Future BRT PM

Synchro 11 05-10-2021
IBI Group Page 6

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 21.2% 47.4% 14.2% 40.3% 7.7% 32.3% 6.2% 30.8% 30.8%
Maximum Green (s) 22.4 55.7 13.2 46.5 7.0 36.2 5.0 34.2 34.2
Yellow Time (s) 3.0 3.7 3.0 3.7 3.0 3.3 3.0 3.3 3.3
All-Red Time (s) 2.2 2.2 2.2 2.2 0.0 2.5 0.0 2.5 2.5
Lost Time Adjust (s) -3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 2.2 5.9 5.2 5.9 3.0 5.8 3.0 5.8 5.8
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max None None None None None
Walk Time (s) 15.0 15.0 15.0 15.0 15.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 25.4 57.8 11.1 46.5 46.2 37.8 42.0 34.2 34.2
Actuated g/C Ratio 0.20 0.44 0.09 0.36 0.36 0.29 0.32 0.26 0.26
v/c Ratio 0.98 0.70 0.59 0.98 0.38 1.03 0.44 0.46 0.43
Control Delay 78.1 27.5 79.9 53.2 32.5 91.1 38.4 44.3 7.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 78.1 27.5 79.9 53.2 32.5 91.1 38.4 44.3 7.1
LOS E C E D C F D D A
Approach Delay 40.1 56.3 80.2 25.8
Approach LOS D E F C

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 72 (55%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 120
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.03
Intersection Signal Delay: 50.0 Intersection LOS: D
Intersection Capacity Utilization 98.2% ICU Level of Service F
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     286: CHURCH ST & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 362 1098 87 651 136 594 59 201 238
v/c Ratio 0.98 0.70 0.59 0.98 0.38 1.03 0.44 0.46 0.43
Control Delay 78.1 27.5 79.9 53.2 32.5 91.1 38.4 44.3 7.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 78.1 27.5 79.9 53.2 32.5 91.1 38.4 44.3 7.1
Queue Length 50th (m) 87.6 124.9 19.5 113.1 23.9 ~168.8 9.9 43.4 0.0
Queue Length 95th (m) #152.1 145.0 m32.6 #238.2 39.2 #239.6 19.6 67.2 19.9
Internal Link Dist (m) 202.9 803.4 90.7 356.1
Turn Bay Length (m) 60.0 60.0 60.0 40.0 40.0
Base Capacity (vph) 371 1578 176 662 359 575 133 435 558
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.98 0.70 0.49 0.98 0.38 1.03 0.44 0.46 0.43

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 333 960 51 80 540 59 125 484 63 54 185 219
Future Volume (vph) 333 960 51 80 540 59 125 484 63 54 185 219
Ideal Flow (vphpl) 2000 1900 1900 1900 1900 1900 1900 2005 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 2.2 5.9 5.2 5.9 3.0 5.8 3.0 5.8 5.8
Lane Util. Factor 1.00 0.95 1.00 *1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 1.00 1.00 0.91
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.99 1.00 0.98 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1902 3545 1738 1842 1773 1967 1825 1656 1457
Flt Permitted 0.95 1.00 0.95 1.00 0.48 1.00 0.11 1.00 1.00
Satd. Flow (perm) 1902 3545 1738 1842 893 1967 221 1656 1457
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 362 1043 55 87 587 64 136 526 68 59 201 238
RTOR Reduction (vph) 0 3 0 0 3 0 0 4 0 0 0 174
Lane Group Flow (vph) 362 1095 0 87 648 0 136 590 0 59 201 64
Confl. Peds. (#/hr) 14 12 12 14 22 13 13 22
Heavy Vehicles (%) 1% 2% 0% 5% 2% 3% 1% 1% 0% 0% 16% 2%
Turn Type Prot NA Prot NA pm+pt NA pm+pt NA Perm
Protected Phases 1 6 5 2 3 8 7 4
Permitted Phases 8 4 4
Actuated Green, G (s) 22.4 57.2 11.1 45.9 44.8 37.8 38.8 34.8 34.8
Effective Green, g (s) 25.4 57.2 11.1 45.9 44.8 37.8 38.8 34.8 34.8
Actuated g/C Ratio 0.20 0.44 0.09 0.35 0.34 0.29 0.30 0.27 0.27
Clearance Time (s) 5.2 5.9 5.2 5.9 3.0 5.8 3.0 5.8 5.8
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 371 1559 148 650 355 571 115 443 390
v/s Ratio Prot c0.19 0.31 0.05 c0.35 c0.02 c0.30 c0.02 0.12
v/s Ratio Perm 0.11 0.14 0.04
v/c Ratio 0.98 0.70 0.59 1.00 0.38 1.03 0.51 0.45 0.16
Uniform Delay, d1 52.0 29.5 57.2 42.0 30.7 46.1 36.8 39.7 36.5
Progression Factor 0.74 0.86 1.18 0.61 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 36.9 2.3 4.4 29.8 0.7 46.7 3.8 0.7 0.2
Delay (s) 75.6 27.6 72.3 55.2 31.4 92.8 40.6 40.4 36.7
Level of Service E C E E C F D D D
Approach Delay (s) 39.5 57.2 81.4 38.6
Approach LOS D E F D

Intersection Summary
HCM 2000 Control Delay 52.1 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.02
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 19.9
Intersection Capacity Utilization 98.2% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 132 1159 31 48 616 118 13 79 72 60 45 39
Future Volume (vph) 132 1159 31 48 616 118 13 79 72 60 45 39
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.7 3.5 3.7 3.5 3.7 3.7 3.7 3.7 3.5
Storage Length (m) 50.0 0.0 30.0 0.0 45.0 45.0 20.0 0.0
Storage Lanes 1 0 1 0 1 1 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 1.00 1.00 0.99 0.99 0.98 0.99 0.99
Frt 0.996 0.976 0.850 0.931
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1750 3444 0 1825 1760 0 1684 1921 1601 1772 1702 0
Flt Permitted 0.950 0.950 0.676 0.700
Satd. Flow (perm) 1737 3444 0 1824 1760 0 1187 1921 1572 1298 1702 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 4 13 128 28
Link Speed (k/h) 50 60 40 40
Link Distance (m) 827.4 110.3 227.2 663.1
Travel Time (s) 59.6 6.6 20.4 59.7
Confl. Peds. (#/hr) 6 1 1 6 3 3 3 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 2% 3% 10% 0% 4% 1% 6% 0% 2% 3% 5% 2%
Adj. Flow (vph) 143 1260 34 52 670 128 14 86 78 65 49 42
Shared Lane Traffic (%)
Lane Group Flow (vph) 143 1294 0 52 798 0 14 86 78 65 91 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 0.99 1.01 0.99 1.01 0.99 0.99 0.99 0.99 1.01
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 1 0 1 1 0 1 1
Detector Template 
Leading Detector (m) 5.0 0.0 5.0 0.0 9.0 15.0 0.0 9.0 15.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 5.0 1.8 5.0 5.0 9.0 15.0 1.8 9.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA Prot NA Perm NA Perm Perm NA
Protected Phases 1 6 5 2 8 4
Permitted Phases 8 8 4
Detector Phase 1 6 5 2 8 8 8 4 4
Switch Phase
Minimum Initial (s) 4.0 20.0 4.0 20.0 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 10.0 26.4 10.0 26.4 26.0 26.0 26.0 26.0 26.0
Total Split (s) 22.0 89.0 15.0 82.0 26.0 26.0 26.0 26.0 26.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 16.9% 68.5% 11.5% 63.1% 20.0% 20.0% 20.0% 20.0% 20.0%
Maximum Green (s) 16.0 82.7 9.0 75.7 20.1 20.1 20.1 20.1 20.1
Yellow Time (s) 4.0 4.0 4.0 4.0 3.3 3.3 3.3 3.3 3.3
All-Red Time (s) 2.0 2.3 2.0 2.3 2.6 2.6 2.6 2.6 2.6
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.3 6.0 6.3 5.9 5.9 5.9 5.9 5.9
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max Min Min Min Min Min
Walk Time (s) 13.0 13.0 13.0 13.0 13.0 13.0 13.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 15.4 93.0 9.0 84.3 12.1 12.1 12.1 12.1 12.1
Actuated g/C Ratio 0.12 0.72 0.07 0.65 0.09 0.09 0.09 0.09 0.09
v/c Ratio 0.69 0.52 0.41 0.70 0.13 0.48 0.30 0.54 0.49
Control Delay 90.2 3.3 60.4 18.7 54.5 64.1 4.2 71.8 47.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 90.2 3.3 60.4 18.7 54.5 64.1 4.2 71.8 47.1
LOS F A E B D E A E D
Approach Delay 11.9 21.2 37.1 57.4
Approach LOS B C D E

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 123 (95%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.70
Intersection Signal Delay: 19.3 Intersection LOS: B
Intersection Capacity Utilization 72.6% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     288: ROTHERGLEN RD & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 143 1294 52 798 14 86 78 65 91
v/c Ratio 0.69 0.52 0.41 0.70 0.13 0.48 0.30 0.54 0.49
Control Delay 90.2 3.3 60.4 18.7 54.5 64.1 4.2 71.8 47.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 90.2 3.3 60.4 18.7 54.5 64.1 4.2 71.8 47.1
Queue Length 50th (m) 38.5 19.3 13.8 90.3 3.4 21.3 0.0 16.2 15.5
Queue Length 95th (m) m55.8 m24.6 m19.6 99.0 9.6 36.4 2.5 30.4 31.7
Internal Link Dist (m) 803.4 86.3 203.2 639.1
Turn Bay Length (m) 50.0 30.0 45.0 45.0 20.0
Base Capacity (vph) 229 2465 139 1145 183 297 351 200 286
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.62 0.52 0.37 0.70 0.08 0.29 0.22 0.33 0.32

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 132 1159 31 48 616 118 13 79 72 60 45 39
Future Volume (vph) 132 1159 31 48 616 118 13 79 72 60 45 39
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.5 3.5 3.7 3.5 3.7 3.5 3.7 3.7 3.7 3.7 3.5
Total Lost time (s) 6.0 6.3 6.0 6.3 5.9 5.9 5.9 5.9 5.9
Lane Util. Factor 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.99 1.00
Frt 1.00 1.00 1.00 0.98 1.00 1.00 0.85 1.00 0.93
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1750 3444 1825 1760 1668 1921 1572 1762 1701
Flt Permitted 0.95 1.00 0.95 1.00 0.68 1.00 1.00 0.70 1.00
Satd. Flow (perm) 1750 3444 1825 1760 1187 1921 1572 1299 1701
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 143 1260 34 52 670 128 14 86 78 65 49 42
RTOR Reduction (vph) 0 1 0 0 5 0 0 0 71 0 25 0
Lane Group Flow (vph) 143 1293 0 52 793 0 14 86 7 65 66 0
Confl. Peds. (#/hr) 6 1 1 6 3 3 3 3
Heavy Vehicles (%) 2% 3% 10% 0% 4% 1% 6% 0% 2% 3% 5% 2%
Turn Type Prot NA Prot NA Perm NA Perm Perm NA
Protected Phases 1 6 5 2 8 4
Permitted Phases 8 8 4
Actuated Green, G (s) 15.4 91.8 7.9 84.3 12.1 12.1 12.1 12.1 12.1
Effective Green, g (s) 15.4 91.8 7.9 84.3 12.1 12.1 12.1 12.1 12.1
Actuated g/C Ratio 0.12 0.71 0.06 0.65 0.09 0.09 0.09 0.09 0.09
Clearance Time (s) 6.0 6.3 6.0 6.3 5.9 5.9 5.9 5.9 5.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 207 2431 110 1141 110 178 146 120 158
v/s Ratio Prot c0.08 0.38 0.03 c0.45 0.04 0.04
v/s Ratio Perm 0.01 0.00 c0.05
v/c Ratio 0.69 0.53 0.47 0.70 0.13 0.48 0.05 0.54 0.42
Uniform Delay, d1 55.0 9.0 59.0 14.6 54.1 56.0 53.7 56.3 55.6
Progression Factor 1.39 0.26 0.93 0.97 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 8.0 0.7 2.4 2.6 0.5 2.1 0.1 4.9 1.8
Delay (s) 84.3 3.1 57.2 16.8 54.6 58.0 53.9 61.2 57.4
Level of Service F A E B D E D E E
Approach Delay (s) 11.1 19.3 55.9 59.0
Approach LOS B B E E

Intersection Summary
HCM 2000 Control Delay 19.7 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 18.2
Intersection Capacity Utilization 72.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 2 0 2 296 0 701 359 431 0 6 873 285
Future Volume (vph) 2 0 2 296 0 701 359 431 0 6 873 285
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 0.0 0.0 154.0 0.0 18.0 0.0 91.0 20.0
Storage Lanes 0 0 1 2 1 0 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.88 1.00 *1.00 0.95 1.00 *1.00 1.00
Ped Bike Factor 0.99 1.00 0.98
Frt 0.932 0.850 0.850
Flt Protected 0.976 0.950 0.950 0.950
Satd. Flow (prot) 0 1735 0 0 1674 2737 1706 3493 0 1825 3591 1498
Flt Permitted 0.891 0.755 0.183 0.495
Satd. Flow (perm) 0 1584 0 0 1328 2737 329 3493 0 951 3591 1464
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 103 762 99
Link Speed (k/h) 50 50 70 60
Link Distance (m) 143.8 302.0 224.5 306.1
Travel Time (s) 10.4 21.7 11.5 18.4
Confl. Peds. (#/hr) 1 1 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 0% 9% 0% 5% 7% 10% 0% 0% 7% 9%
Adj. Flow (vph) 2 0 2 322 0 762 390 468 0 7 949 310
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 4 0 0 322 762 390 468 0 7 949 310
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 2 1 2 1 1 1 0 0 0 0
Detector Template 
Leading Detector (m) 15.2 9.0 15.2 9.0 15.0 18.0 0.0 0.0 0.0 0.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 9.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 9.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 1.8 9.0 1.8 9.0 15.0 9.0 1.8 1.8 1.8 1.8
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 13.4 13.4
Detector 2 Size(m) 1.8 1.8
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel



Lanes, Volumes, Timings AM Peak Hour
257: HWY 2 (KINGSTON RD) & RR 27 (ALTONA RD) Pickering Ajax - 2041 Future BRT w TSP AM

Synchro 11 02-25-2021
IBI Group Page 2

Lane Group Ø10
Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphpl)
Lane Width (m)
Storage Length (m)
Storage Lanes
Taper Length (m)
Lane Util. Factor
Ped Bike Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (k/h)
Link Distance (m)
Travel Time (s)
Confl. Peds. (#/hr)
Peak Hour Factor
Heavy Vehicles (%)
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(m)
Link Offset(m)
Crosswalk Width(m)
Two way Left Turn Lane
Headway Factor
Turning Speed (k/h)
Number of Detectors 
Detector Template 
Leading Detector (m)
Trailing Detector (m)
Detector 1 Position(m)
Detector 1 Size(m)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)
Detector 2 Position(m)
Detector 2 Size(m)
Detector 2 Type
Detector 2 Channel
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Lane Group NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Detector 2 Extend (s) 0.0 0.0
Turn Type Perm NA Perm NA Perm pm+pt NA Perm NA Perm
Protected Phases 8 4 5 2 6
Permitted Phases 8 4 4 2 6 6
Detector Phase 8 8 4 4 4 5 2 6 6 6
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 5.0 20.0 20.0 20.0 20.0
Minimum Split (s) 30.0 30.0 30.0 30.0 30.0 8.0 34.0 34.0 34.0 34.0
Total Split (s) 45.0 45.0 45.0 45.0 45.0 33.0 85.0 52.0 52.0 52.0
Total Split (%) 32.1% 32.1% 32.1% 32.1% 32.1% 23.6% 60.7% 37.1% 37.1% 37.1%
Maximum Green (s) 38.3 38.3 38.3 38.3 38.3 30.0 77.8 44.8 44.8 44.8
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 3.0 4.4 4.4 4.4 4.4
All-Red Time (s) 2.7 2.7 2.7 2.7 2.7 0.0 2.8 2.8 2.8 2.8
Lost Time Adjust (s) 0.0 -2.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.7 4.7 6.7 3.0 7.2 7.2 7.2 7.2
Lead/Lag Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None C-Max C-Max C-Max C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 15.0 15.0 15.0 15.0 15.0 18.0 18.0 18.0 18.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 36.2 38.2 36.2 94.1 89.9 57.2 57.2 57.2
Actuated g/C Ratio 0.26 0.27 0.26 0.67 0.64 0.41 0.41 0.41
v/c Ratio 0.01 0.89 0.60 0.76 0.21 0.02 0.65 0.47
Control Delay 0.0 74.9 4.7 27.9 11.0 31.0 38.0 25.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 0.0 74.9 4.7 27.9 11.0 31.0 38.0 25.2
LOS A E A C B C D C
Approach Delay 25.6 18.7 34.8
Approach LOS C B C

Intersection Summary
Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 2:NETL and 6:SWTL, Start of Green
Natural Cycle: 85
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.89
Intersection Signal Delay: 27.3 Intersection LOS: C
Intersection Capacity Utilization 80.3% ICU Level of Service D
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     257: HWY 2 (KINGSTON RD) & RR 27 (ALTONA RD)
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Lane Group Ø10
Detector 2 Extend (s)
Turn Type
Protected Phases 10
Permitted Phases
Detector Phase
Switch Phase
Minimum Initial (s) 4.0
Minimum Split (s) 10.0
Total Split (s) 10.0
Total Split (%) 7%
Maximum Green (s) 4.0
Yellow Time (s) 4.0
All-Red Time (s) 2.0
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0
Recall Mode None
Walk Time (s)
Flash Dont Walk (s)
Pedestrian Calls (#/hr)
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS

Intersection Summary
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Lane Group NBT SBT SBR NEL NET SWL SWT SWR
Lane Group Flow (vph) 4 322 762 390 468 7 949 310
v/c Ratio 0.01 0.89 0.60 0.76 0.21 0.02 0.65 0.47
Control Delay 0.0 74.9 4.7 27.9 11.0 31.0 38.0 25.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 0.0 74.9 4.7 27.9 11.0 31.0 38.0 25.2
Queue Length 50th (m) 0.0 84.1 0.0 55.1 26.3 1.2 108.5 43.4
Queue Length 95th (m) 0.0 #134.4 15.7 89.2 34.1 5.0 146.4 80.0
Internal Link Dist (m) 119.8 278.0 200.5 282.1
Turn Bay Length (m) 18.0 91.0 20.0
Base Capacity (vph) 508 382 1302 546 2242 388 1467 656
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.01 0.84 0.59 0.71 0.21 0.02 0.65 0.47

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 2 0 2 296 0 701 359 431 0 6 873 285
Future Volume (vph) 2 0 2 296 0 701 359 431 0 6 873 285
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.7 4.7 6.7 3.0 7.2 7.2 7.2 7.2
Lane Util. Factor 1.00 1.00 0.88 1.00 *1.00 1.00 *1.00 1.00
Frpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.93 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.98 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1736 1671 2737 1706 3493 1825 3591 1464
Flt Permitted 0.89 0.76 1.00 0.18 1.00 0.49 1.00 1.00
Satd. Flow (perm) 1586 1328 2737 328 3493 950 3591 1464
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 2 0 2 322 0 762 390 468 0 7 949 310
RTOR Reduction (vph) 0 3 0 0 0 565 0 0 0 0 0 58
Lane Group Flow (vph) 0 1 0 0 322 197 390 468 0 7 949 252
Confl. Peds. (#/hr) 1 1 1 1
Heavy Vehicles (%) 0% 0% 0% 9% 0% 5% 7% 10% 0% 0% 7% 9%
Turn Type Perm NA Perm NA Perm pm+pt NA Perm NA Perm
Protected Phases 8 4 5 2 6
Permitted Phases 8 4 4 2 6 6
Actuated Green, G (s) 36.2 36.2 36.2 89.9 89.9 57.3 57.3 57.3
Effective Green, g (s) 36.2 38.2 36.2 89.9 89.9 57.3 57.3 57.3
Actuated g/C Ratio 0.26 0.27 0.26 0.64 0.64 0.41 0.41 0.41
Clearance Time (s) 6.7 6.7 6.7 3.0 7.2 7.2 7.2 7.2
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 410 362 707 501 2243 388 1469 599
v/s Ratio Prot c0.16 0.13 0.26
v/s Ratio Perm 0.00 c0.24 0.07 c0.33 0.01 0.17
v/c Ratio 0.00 0.89 0.28 0.78 0.21 0.02 0.65 0.42
Uniform Delay, d1 38.5 48.9 41.5 22.8 10.4 24.6 33.2 29.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 22.3 0.2 7.5 0.2 0.1 2.2 2.2
Delay (s) 38.5 71.2 41.7 30.3 10.6 24.7 35.4 31.7
Level of Service D E D C B C D C
Approach Delay (s) 38.5 50.5 19.5 34.4
Approach LOS D D B C

Intersection Summary
HCM 2000 Control Delay 35.9 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 22.9
Intersection Capacity Utilization 80.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 113 467 219 344 569 169 78 584 194 299 1738 161
Future Volume (vph) 113 467 219 344 569 169 78 584 194 299 1738 161
Ideal Flow (vphpl) 1900 1900 1900 2050 1900 1900 1900 1900 1900 2050 2005 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 120.0 65.0 115.0 100.0 115.0 85.0 135.0 150.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 *1.00 1.00 1.00 *1.00 1.00
Ped Bike Factor 0.99 0.96 0.99 0.97 1.00 0.97 0.99 0.96
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1722 3694 1570 1950 3544 1484 1789 5192 1541 1858 5848 1526
Flt Permitted 0.950 0.950 0.108 0.353
Satd. Flow (perm) 1712 3694 1506 1921 3544 1446 203 5192 1501 687 5848 1470
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 203 184 211 195
Link Speed (k/h) 60 60 60 60
Link Distance (m) 324.0 371.9 333.8 249.1
Travel Time (s) 19.4 22.3 20.0 14.9
Confl. Peds. (#/hr) 10 21 21 10 22 12 12 22
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 6% 4% 4% 1% 3% 10% 2% 11% 6% 6% 4% 7%
Adj. Flow (vph) 123 508 238 374 618 184 85 635 211 325 1889 175
Shared Lane Traffic (%)
Lane Group Flow (vph) 123 508 238 374 618 184 85 635 211 325 1889 175
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.89 0.99 0.99 0.99 0.99 0.99 0.89 0.92 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Turn Type Prot NA Perm Prot NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 1 6 5 2 3 8 7 4
Permitted Phases 6 2 8 8 4 4
Minimum Split (s) 10.0 39.0 39.0 39.0 39.0 39.0 9.0 44.0 44.0 9.0 44.0 44.0
Total Split (s) 23.0 38.0 38.0 39.0 54.0 54.0 9.0 44.0 44.0 9.0 44.0 44.0
Total Split (%) 16.4% 27.1% 27.1% 27.9% 38.6% 38.6% 6.4% 31.4% 31.4% 6.4% 31.4% 31.4%
Maximum Green (s) 18.0 31.0 31.0 32.0 47.0 47.0 6.0 37.0 37.0 6.0 37.0 37.0
Yellow Time (s) 3.0 4.2 4.2 4.2 4.2 4.2 3.0 4.2 4.2 3.0 4.2 4.2
All-Red Time (s) 2.0 2.8 2.8 2.8 2.8 2.8 0.0 2.8 2.8 0.0 2.8 2.8
Lost Time Adjust (s) 0.0 0.0 0.0 -3.0 0.0 0.0 0.0 0.0 0.0 -3.0 0.0 0.0
Total Lost Time (s) 5.0 7.0 7.0 4.0 7.0 7.0 3.0 7.0 7.0 0.0 7.0 7.0
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize?
Walk Time (s) 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0
Flash Dont Walk (s) 9.0 9.0 9.0 9.0 9.0 16.0 16.0 16.0 16.0
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Lane Group Ø10
Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphpl)
Lane Width (m)
Storage Length (m)
Storage Lanes
Taper Length (m)
Lane Util. Factor
Ped Bike Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (k/h)
Link Distance (m)
Travel Time (s)
Confl. Peds. (#/hr)
Peak Hour Factor
Heavy Vehicles (%)
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(m)
Link Offset(m)
Crosswalk Width(m)
Two way Left Turn Lane
Headway Factor
Turning Speed (k/h)
Turn Type
Protected Phases 10
Permitted Phases
Minimum Split (s) 10.0
Total Split (s) 10.0
Total Split (%) 7%
Maximum Green (s) 4.0
Yellow Time (s) 4.0
All-Red Time (s) 2.0
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag
Lead-Lag Optimize?
Walk Time (s)
Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 18.0 31.0 31.0 35.0 47.0 47.0 47.0 37.0 37.0 53.0 37.0 37.0
Actuated g/C Ratio 0.13 0.22 0.22 0.25 0.34 0.34 0.34 0.26 0.26 0.38 0.26 0.26
v/c Ratio 0.56 0.62 0.48 0.77 0.52 0.30 0.62 0.46 0.38 0.97 1.22 0.33
Control Delay 67.7 53.1 12.9 60.4 39.3 5.7 52.1 44.5 7.1 80.7 149.6 5.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 67.7 53.1 12.9 60.4 39.3 5.7 52.1 44.5 7.1 80.7 149.6 5.3
LOS E D B E D A D D A F F A
Approach Delay 44.2 40.8 36.7 129.6
Approach LOS D D D F

Intersection Summary
Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 145
Control Type: Pretimed
Maximum v/c Ratio: 1.22
Intersection Signal Delay: 80.2 Intersection LOS: F
Intersection Capacity Utilization 107.2% ICU Level of Service G
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     234: RR 1 (BROCK RD) & HWY 2 (KINGSTON RD)
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Lane Group Ø10
Pedestrian Calls (#/hr)
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS

Intersection Summary
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 123 508 238 374 618 184 85 635 211 325 1889 175
v/c Ratio 0.56 0.62 0.48 0.77 0.52 0.30 0.62 0.46 0.38 0.97 1.22 0.33
Control Delay 67.7 53.1 12.9 60.4 39.3 5.7 52.1 44.5 7.1 80.7 149.6 5.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 67.7 53.1 12.9 60.4 39.3 5.7 52.1 44.5 7.1 80.7 149.6 5.3
Queue Length 50th (m) 32.4 64.0 7.8 96.8 72.3 0.0 15.8 49.4 0.0 67.4 ~213.7 0.0
Queue Length 95th (m) 53.5 82.0 32.1 133.9 90.8 16.2 #31.2 60.8 19.2 #128.3 #240.1 13.3
Internal Link Dist (m) 300.0 347.9 309.8 225.1
Turn Bay Length (m) 120.0 65.0 115.0 100.0 115.0 85.0 135.0 150.0
Base Capacity (vph) 221 817 491 487 1189 607 136 1372 551 335 1545 531
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.56 0.62 0.48 0.77 0.52 0.30 0.63 0.46 0.38 0.97 1.22 0.33

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 113 467 219 344 569 169 78 584 194 299 1738 161
Future Volume (vph) 113 467 219 344 569 169 78 584 194 299 1738 161
Ideal Flow (vphpl) 1900 1900 1900 2050 1900 1900 1900 1900 1900 2050 2005 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 5.0 7.0 7.0 4.0 7.0 7.0 3.0 7.0 7.0 0.0 7.0 7.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 *1.00 1.00 1.00 *1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.96 1.00 1.00 0.97 1.00 1.00 0.97 1.00 1.00 0.96
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1722 3694 1506 1950 3544 1446 1789 5192 1501 1855 5848 1470
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.11 1.00 1.00 0.35 1.00 1.00
Satd. Flow (perm) 1722 3694 1506 1950 3544 1446 204 5192 1501 688 5848 1470
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 123 508 238 374 618 184 85 635 211 325 1889 175
RTOR Reduction (vph) 0 0 158 0 0 122 0 0 155 0 0 129
Lane Group Flow (vph) 123 508 80 374 618 62 85 635 56 325 1889 46
Confl. Peds. (#/hr) 10 21 21 10 22 12 12 22
Heavy Vehicles (%) 6% 4% 4% 1% 3% 10% 2% 11% 6% 6% 4% 7%
Turn Type Prot NA Perm Prot NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 1 6 5 2 3 8 7 4
Permitted Phases 6 2 8 8 4 4
Actuated Green, G (s) 18.0 31.0 31.0 32.0 47.0 47.0 43.0 37.0 37.0 43.0 37.0 37.0
Effective Green, g (s) 18.0 31.0 31.0 35.0 47.0 47.0 43.0 37.0 37.0 49.0 37.0 37.0
Actuated g/C Ratio 0.13 0.22 0.22 0.25 0.34 0.34 0.31 0.26 0.26 0.35 0.26 0.26
Clearance Time (s) 5.0 7.0 7.0 7.0 7.0 7.0 3.0 7.0 7.0 3.0 7.0 7.0
Lane Grp Cap (vph) 221 817 333 487 1189 485 130 1372 396 315 1545 388
v/s Ratio Prot 0.07 c0.14 c0.19 0.17 0.03 0.12 c0.07 c0.32
v/s Ratio Perm 0.05 0.04 0.17 0.04 0.29 0.03
v/c Ratio 0.56 0.62 0.24 0.77 0.52 0.13 0.65 0.46 0.14 1.03 1.22 0.12
Uniform Delay, d1 57.3 49.2 44.8 48.7 37.4 32.3 39.4 43.2 39.4 42.8 51.5 39.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 9.7 3.5 1.7 11.1 1.6 0.5 22.8 1.1 0.7 59.1 106.2 0.6
Delay (s) 67.0 52.8 46.5 59.8 39.0 32.8 62.2 44.3 40.1 101.9 157.7 39.7
Level of Service E D D E D C E D D F F D
Approach Delay (s) 53.1 44.7 45.0 141.5
Approach LOS D D D F

Intersection Summary
HCM 2000 Control Delay 89.2 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 28.0
Intersection Capacity Utilization 107.2% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Traffic Volume (vph) 68 906 151 103 760 112 164 47 275 47 20 22
Future Volume (vph) 68 906 151 103 760 112 164 47 275 47 20 22
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 150.0 60.0 60.0 30.0 14.6 0.0 9.4 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 1.00 1.00 0.99 0.99
Frt 0.979 0.981 0.872 0.922
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1706 3618 0 1807 3456 0 1738 1675 0 1722 1752 0
Flt Permitted 0.950 0.950 0.727 0.163
Satd. Flow (perm) 1703 3618 0 1805 3456 0 1319 1675 0 295 1752 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 17 15 207 24
Link Speed (k/h) 60 60 50 50
Link Distance (m) 380.5 309.8 54.5 63.9
Travel Time (s) 22.8 18.6 3.9 4.6
Confl. Peds. (#/hr) 2 2 2 2 8 8
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 7% 4% 1% 1% 3% 5% 5% 0% 0% 6% 0% 0%
Adj. Flow (vph) 74 985 164 112 826 122 178 51 299 51 22 24
Shared Lane Traffic (%)
Lane Group Flow (vph) 74 1149 0 112 948 0 178 350 0 51 46 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 1 0 1 1 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 24.0 0.0 15.0 15.0 15.0 15.0
Trailing Detector (m) 15.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 9.0 1.8 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 1 6 5 2 4 8
Permitted Phases 4 8
Detector Phase 1 6 5 2 4 4 8 8
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Lane Group Ø10
Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphpl)
Lane Width (m)
Storage Length (m)
Storage Lanes
Taper Length (m)
Lane Util. Factor
Ped Bike Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (k/h)
Link Distance (m)
Travel Time (s)
Confl. Peds. (#/hr)
Peak Hour Factor
Heavy Vehicles (%)
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(m)
Link Offset(m)
Crosswalk Width(m)
Two way Left Turn Lane
Headway Factor
Turning Speed (k/h)
Number of Detectors 
Detector Template 
Leading Detector (m)
Trailing Detector (m)
Detector 1 Position(m)
Detector 1 Size(m)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)
Turn Type
Protected Phases 10
Permitted Phases
Detector Phase
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Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Switch Phase
Minimum Initial (s) 5.0 20.0 5.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 10.0 31.0 10.0 31.0 44.2 44.2 44.2 44.2
Total Split (s) 17.0 63.9 21.0 67.9 45.1 45.1 45.1 45.1
Total Split (%) 12.1% 45.6% 15.0% 48.5% 32.2% 32.2% 32.2% 32.2%
Maximum Green (s) 12.0 57.4 16.0 61.4 37.9 37.9 37.9 37.9
Yellow Time (s) 3.0 4.2 3.0 4.2 3.5 3.5 3.5 3.5
All-Red Time (s) 2.0 2.3 2.0 2.3 3.7 3.7 3.7 3.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 6.5 5.0 6.5 7.2 7.2 7.2 7.2
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Min None C-Min None None None None
Walk Time (s) 16.0 16.0 21.0 21.0 21.0 21.0
Flash Dont Walk (s) 6.0 6.0 16.0 16.0 16.0 16.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 10.5 83.7 13.1 88.4 24.6 24.6 24.6 24.6
Actuated g/C Ratio 0.08 0.60 0.09 0.63 0.18 0.18 0.18 0.18
v/c Ratio 0.58 0.53 0.67 0.43 0.77 0.75 1.00 0.14
Control Delay 79.5 19.1 79.4 15.7 75.5 31.7 180.7 26.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 79.5 19.1 79.4 15.7 75.5 31.7 180.7 26.2
LOS E B E B E C F C
Approach Delay 22.8 22.4 46.5 107.4
Approach LOS C C D F

Intersection Summary
Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.00
Intersection Signal Delay: 29.8 Intersection LOS: C
Intersection Capacity Utilization 83.3% ICU Level of Service E
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     245: DIXIE RD & HWY 2 (KINGSTON RD)
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Lane Group Ø10
Switch Phase
Minimum Initial (s) 4.0
Minimum Split (s) 10.0
Total Split (s) 10.0
Total Split (%) 7%
Maximum Green (s) 4.0
Yellow Time (s) 4.0
All-Red Time (s) 2.0
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0
Recall Mode None
Walk Time (s)
Flash Dont Walk (s)
Pedestrian Calls (#/hr)
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS

Intersection Summary
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Lane Group EBL EBT WBL WBT SEL SET NWL NWT
Lane Group Flow (vph) 74 1149 112 948 178 350 51 46
v/c Ratio 0.58 0.53 0.67 0.43 0.77 0.75 1.00 0.14
Control Delay 79.5 19.1 79.4 15.7 75.5 31.7 180.7 26.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 79.5 19.1 79.4 15.7 75.5 31.7 180.7 26.2
Queue Length 50th (m) 20.2 87.6 30.5 67.7 47.7 38.6 14.3 5.2
Queue Length 95th (m) 35.6 135.6 48.8 106.9 68.3 68.3 #36.8 15.2
Internal Link Dist (m) 356.5 285.8 30.5 39.9
Turn Bay Length (m) 150.0 60.0 14.6 9.4
Base Capacity (vph) 154 2168 212 2188 357 604 79 491
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.48 0.53 0.53 0.43 0.50 0.58 0.65 0.09

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Traffic Volume (vph) 68 906 151 103 760 112 164 47 275 47 20 22
Future Volume (vph) 68 906 151 103 760 112 164 47 275 47 20 22
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 5.0 6.5 5.0 6.5 7.2 7.2 7.2 7.2
Lane Util. Factor 1.00 *1.00 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.98 1.00 0.87 1.00 0.92
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1706 3617 1807 3455 1723 1675 1722 1751
Flt Permitted 0.95 1.00 0.95 1.00 0.73 1.00 0.16 1.00
Satd. Flow (perm) 1706 3617 1807 3455 1319 1675 295 1751
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 74 985 164 112 826 122 178 51 299 51 22 24
RTOR Reduction (vph) 0 7 0 0 6 0 0 171 0 0 20 0
Lane Group Flow (vph) 74 1142 0 112 942 0 178 179 0 51 26 0
Confl. Peds. (#/hr) 2 2 2 2 8 8
Heavy Vehicles (%) 7% 4% 1% 1% 3% 5% 5% 0% 0% 6% 0% 0%
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 1 6 5 2 4 8
Permitted Phases 4 8
Actuated Green, G (s) 9.3 83.6 13.1 87.4 24.6 24.6 24.6 24.6
Effective Green, g (s) 9.3 83.6 13.1 87.4 24.6 24.6 24.6 24.6
Actuated g/C Ratio 0.07 0.60 0.09 0.62 0.18 0.18 0.18 0.18
Clearance Time (s) 5.0 6.5 5.0 6.5 7.2 7.2 7.2 7.2
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 113 2159 169 2156 231 294 51 307
v/s Ratio Prot 0.04 c0.32 c0.06 c0.27 0.11 0.01
v/s Ratio Perm 0.13 c0.17
v/c Ratio 0.65 0.53 0.66 0.44 0.77 0.61 1.00 0.09
Uniform Delay, d1 63.8 16.6 61.3 13.6 55.0 53.3 57.7 48.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 12.8 0.9 9.4 0.6 14.6 3.7 126.0 0.1
Delay (s) 76.6 17.5 70.7 14.2 69.6 57.0 183.7 48.4
Level of Service E B E B E E F D
Approach Delay (s) 21.1 20.2 61.3 119.6
Approach LOS C C E F

Intersection Summary
HCM 2000 Control Delay 31.4 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 24.7
Intersection Capacity Utilization 83.3% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 64 70 62 207 160 28 40 600 102 155 858 157
Future Volume (vph) 64 70 62 207 160 28 40 600 102 155 858 157
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 2050 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Storage Length (m) 26.0 26.0 29.0 25.0 50.0 46.0 40.0 25.0
Storage Lanes 1 1 1 1 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 *0.95 0.95 1.00 0.95 0.95
Ped Bike Factor 0.99 0.96 0.98 0.98 0.98 0.99 0.97 0.98
Frt 0.850 0.850 0.978 0.977
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1716 1807 1566 1767 1807 1597 1653 3241 0 1817 3315 0
Flt Permitted 0.618 0.689 0.950 0.950
Satd. Flow (perm) 1110 1807 1509 1254 1807 1566 1623 3241 0 1765 3315 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 176 176 15 17
Link Speed (k/h) 50 50 60 60
Link Distance (m) 313.3 66.1 416.3 549.2
Travel Time (s) 22.6 4.8 25.0 33.0
Confl. Peds. (#/hr) 8 25 25 8 35 34 34 35
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 4% 4% 2% 1% 4% 0% 8% 6% 7% 6% 4% 1%
Adj. Flow (vph) 70 76 67 225 174 30 43 652 111 168 933 171
Shared Lane Traffic (%)
Lane Group Flow (vph) 70 76 67 225 174 30 43 763 0 168 1104 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 0.92 1.01 1.01
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 1 1 1 1 2 1 0 1 0
Detector Template 
Leading Detector (m) 15.0 15.0 15.0 15.0 15.0 15.2 15.0 0.0 15.0 0.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 15.0 15.0 15.0 15.0 15.0 1.8 15.0 1.8 15.0 1.8
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 13.4
Detector 2 Size(m) 1.8
Detector 2 Type Cl+Ex
Detector 2 Channel
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Lane Group Ø10
Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphpl)
Lane Width (m)
Storage Length (m)
Storage Lanes
Taper Length (m)
Lane Util. Factor
Ped Bike Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (k/h)
Link Distance (m)
Travel Time (s)
Confl. Peds. (#/hr)
Peak Hour Factor
Heavy Vehicles (%)
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(m)
Link Offset(m)
Crosswalk Width(m)
Two way Left Turn Lane
Headway Factor
Turning Speed (k/h)
Number of Detectors 
Detector Template 
Leading Detector (m)
Trailing Detector (m)
Detector 1 Position(m)
Detector 1 Size(m)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)
Detector 2 Position(m)
Detector 2 Size(m)
Detector 2 Type
Detector 2 Channel
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Lane Group NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Detector 2 Extend (s) 0.0
Turn Type pm+pt NA Perm pm+pt NA Perm Prot NA Prot NA
Protected Phases 3 8 7 4 1 6 5 2
Permitted Phases 8 8 4 4
Detector Phase 3 8 8 7 4 4 1 6 5 2
Switch Phase
Minimum Initial (s) 5.0 8.0 8.0 5.0 8.0 8.0 5.0 20.0 5.0 20.0
Minimum Split (s) 9.0 50.0 50.0 9.0 50.0 50.0 10.0 38.0 10.0 38.0
Total Split (s) 9.0 50.0 50.0 9.0 50.0 50.0 11.0 52.0 19.0 60.0
Total Split (%) 6.4% 35.7% 35.7% 6.4% 35.7% 35.7% 7.9% 37.1% 13.6% 42.9%
Maximum Green (s) 6.0 43.0 43.0 6.0 43.0 43.0 6.0 45.4 14.0 53.4
Yellow Time (s) 3.0 3.3 3.3 3.0 3.3 3.3 3.0 4.3 3.0 4.3
All-Red Time (s) 0.0 3.7 3.7 0.0 3.7 3.7 2.0 2.3 2.0 2.3
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -3.0 0.0
Total Lost Time (s) 3.0 7.0 7.0 3.0 7.0 7.0 5.0 6.6 2.0 6.6
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None Max Max None Max Max None C-Max None C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 36.0 36.0 36.0 36.0 22.0 22.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 53.0 43.0 43.0 53.6 44.8 44.8 9.3 50.9 21.5 62.3
Actuated g/C Ratio 0.38 0.31 0.31 0.38 0.32 0.32 0.07 0.36 0.15 0.44
v/c Ratio 0.16 0.14 0.11 0.45 0.30 0.05 0.39 0.64 0.60 0.74
Control Delay 27.4 36.0 0.4 34.1 38.4 0.1 75.0 29.0 64.0 36.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 27.4 36.0 0.4 34.1 38.4 0.1 75.0 29.0 64.0 36.6
LOS C D A C D A E C E D
Approach Delay 22.0 33.5 31.5 40.2
Approach LOS C C C D

Intersection Summary
Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 2:SWT and 6:NET, Start of Green
Natural Cycle: 120
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.74
Intersection Signal Delay: 35.1 Intersection LOS: D
Intersection Capacity Utilization 99.5% ICU Level of Service F
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     247: HWY 2 (KINGSTON RD) & GLENANNA RD
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Lane Group Ø10
Detector 2 Extend (s)
Turn Type
Protected Phases 10
Permitted Phases
Detector Phase
Switch Phase
Minimum Initial (s) 4.0
Minimum Split (s) 10.0
Total Split (s) 10.0
Total Split (%) 7%
Maximum Green (s) 4.0
Yellow Time (s) 4.0
All-Red Time (s) 2.0
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0
Recall Mode None
Walk Time (s)
Flash Dont Walk (s)
Pedestrian Calls (#/hr)
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS

Intersection Summary



Queues AM Peak Hour
247: HWY 2 (KINGSTON RD) & GLENANNA RD Pickering Ajax - 2041 Future BRT w TSP AM

Synchro 11 02-25-2021
IBI Group Page 5

Lane Group NBL NBT NBR SBL SBT SBR NEL NET SWL SWT
Lane Group Flow (vph) 70 76 67 225 174 30 43 763 168 1104
v/c Ratio 0.16 0.14 0.11 0.45 0.30 0.05 0.39 0.64 0.60 0.74
Control Delay 27.4 36.0 0.4 34.1 38.4 0.1 75.0 29.0 64.0 36.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 27.4 36.0 0.4 34.1 38.4 0.1 75.0 29.0 64.0 36.6
Queue Length 50th (m) 12.0 15.2 0.0 42.5 37.0 0.0 12.3 42.8 43.9 133.8
Queue Length 95th (m) 22.4 27.8 0.0 63.1 57.3 0.0 m19.5 71.7 64.9 168.1
Internal Link Dist (m) 289.3 42.1 392.3 525.2
Turn Bay Length (m) 26.0 26.0 29.0 25.0 50.0 40.0
Base Capacity (vph) 446 555 585 501 578 620 110 1188 283 1483
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.16 0.14 0.11 0.45 0.30 0.05 0.39 0.64 0.59 0.74

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 64 70 62 207 160 28 40 600 102 155 858 157
Future Volume (vph) 64 70 62 207 160 28 40 600 102 155 858 157
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 2050 1900 1900
Lane Width 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Total Lost time (s) 3.0 7.0 7.0 3.0 7.0 7.0 5.0 6.6 2.0 6.6
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 *0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.96 1.00 1.00 0.98 1.00 0.99 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.98 1.00 0.98
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1710 1807 1509 1742 1807 1566 1653 3242 1817 3314
Flt Permitted 0.62 1.00 1.00 0.69 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1112 1807 1509 1262 1807 1566 1653 3242 1817 3314
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 70 76 67 225 174 30 43 652 111 168 933 171
RTOR Reduction (vph) 0 0 46 0 0 20 0 10 0 0 10 0
Lane Group Flow (vph) 70 76 21 225 174 10 43 753 0 168 1094 0
Confl. Peds. (#/hr) 8 25 25 8 35 34 34 35
Heavy Vehicles (%) 4% 4% 2% 1% 4% 0% 8% 6% 7% 6% 4% 1%
Turn Type pm+pt NA Perm pm+pt NA Perm Prot NA Prot NA
Protected Phases 3 8 7 4 1 6 5 2
Permitted Phases 8 8 4 4
Actuated Green, G (s) 48.4 43.6 43.6 50.8 44.8 44.8 8.1 50.3 18.5 60.7
Effective Green, g (s) 48.4 43.6 43.6 50.8 44.8 44.8 8.1 50.3 21.5 60.7
Actuated g/C Ratio 0.35 0.31 0.31 0.36 0.32 0.32 0.06 0.36 0.15 0.43
Clearance Time (s) 3.0 7.0 7.0 3.0 7.0 7.0 5.0 6.6 5.0 6.6
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 404 562 469 478 578 501 95 1164 279 1436
v/s Ratio Prot 0.01 0.04 c0.02 0.10 0.03 0.23 c0.09 c0.33
v/s Ratio Perm 0.05 0.01 c0.15 0.01
v/c Ratio 0.17 0.14 0.04 0.47 0.30 0.02 0.45 0.65 0.60 0.76
Uniform Delay, d1 31.3 34.6 33.7 33.7 35.8 32.6 63.8 37.4 55.3 33.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.08 0.72 1.00 1.00
Incremental Delay, d2 0.2 0.5 0.2 0.7 1.3 0.1 2.7 2.2 3.6 3.9
Delay (s) 31.5 35.1 33.8 34.4 37.2 32.6 71.6 29.2 58.9 37.4
Level of Service C D C C D C E C E D
Approach Delay (s) 33.5 35.4 31.4 40.3
Approach LOS C D C D

Intersection Summary
HCM 2000 Control Delay 36.3 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 27.6
Intersection Capacity Utilization 99.5% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 228 563 343 244 639 60 286 529 181 108 950 134
Future Volume (vph) 228 563 343 244 639 60 286 529 181 108 950 134
Ideal Flow (vphpl) 2050 1900 1900 2050 1900 1900 2050 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.5 3.7 3.5 3.5 3.5 3.7 3.7 3.5 3.5 3.7 3.7
Storage Length (m) 115.0 200.0 210.0 45.0 185.0 55.0 110.0 65.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 *1.00 1.00 1.00 0.95 1.00
Ped Bike Factor 0.99 0.96 0.99 0.96 1.00 0.96 0.99 0.96
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1893 3545 1617 1834 3400 1597 1931 3767 1452 1750 3579 1570
Flt Permitted 0.950 0.950 0.087 0.440
Satd. Flow (perm) 1876 3545 1549 1810 3400 1540 176 3767 1394 800 3579 1513
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 260 163 197 164
Link Speed (k/h) 60 60 50 50
Link Distance (m) 709.3 416.3 262.8 362.1
Travel Time (s) 42.6 25.0 18.9 26.1
Confl. Peds. (#/hr) 15 19 19 15 22 25 25 22
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 4% 6% 1% 5% 5% 0% 2% 2% 10% 2% 2% 4%
Adj. Flow (vph) 248 612 373 265 695 65 311 575 197 117 1033 146
Shared Lane Traffic (%)
Lane Group Flow (vph) 248 612 373 265 695 65 311 575 197 117 1033 146
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.89 1.01 0.99 0.92 1.01 1.01 0.89 0.99 1.01 1.01 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Turn Type Prot NA Perm Prot NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 1 6 5 2 3 8 7 4
Permitted Phases 6 2 8 8 4 4
Minimum Split (s) 10.0 35.0 35.0 10.0 35.0 35.0 9.0 43.9 43.9 9.0 43.9 43.9
Total Split (s) 21.0 39.0 39.0 23.0 41.0 41.0 18.0 59.0 59.0 9.0 50.0 50.0
Total Split (%) 15.0% 27.9% 27.9% 16.4% 29.3% 29.3% 12.9% 42.1% 42.1% 6.4% 35.7% 35.7%
Maximum Green (s) 16.0 32.0 32.0 18.0 34.0 34.0 15.0 52.1 52.1 6.0 43.1 43.1
Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 4.2 3.0 3.7 3.7 3.0 3.7 3.7
All-Red Time (s) 2.0 2.8 2.8 2.0 2.8 2.8 0.0 3.2 3.2 0.0 3.2 3.2
Lost Time Adjust (s) -3.0 0.0 0.0 -3.0 0.0 0.0 -3.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 2.0 7.0 7.0 2.0 7.0 7.0 0.0 6.9 6.9 3.0 6.9 6.9
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Walk Time (s) 19.0 19.0 19.0 19.0 21.0 21.0 21.0 21.0
Flash Dont Walk (s) 7.0 7.0 7.0 7.0 16.0 16.0 16.0 16.0
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Lane Group Ø10
Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphpl)
Lane Width (m)
Storage Length (m)
Storage Lanes
Taper Length (m)
Lane Util. Factor
Ped Bike Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (k/h)
Link Distance (m)
Travel Time (s)
Confl. Peds. (#/hr)
Peak Hour Factor
Heavy Vehicles (%)
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(m)
Link Offset(m)
Crosswalk Width(m)
Two way Left Turn Lane
Headway Factor
Turning Speed (k/h)
Turn Type
Protected Phases 10
Permitted Phases
Minimum Split (s) 10.0
Total Split (s) 10.0
Total Split (%) 7%
Maximum Green (s) 4.0
Yellow Time (s) 4.0
All-Red Time (s) 2.0
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag
Lead-Lag Optimize?
Walk Time (s)
Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 19.0 32.0 32.0 21.0 34.0 34.0 68.0 52.1 52.1 53.0 43.1 43.1
Actuated g/C Ratio 0.14 0.23 0.23 0.15 0.24 0.24 0.49 0.37 0.37 0.38 0.31 0.31
v/c Ratio 0.97 0.76 0.67 0.96 0.84 0.13 1.00 0.41 0.31 0.34 0.94 0.25
Control Delay 108.4 57.2 21.4 121.3 60.7 4.0 89.9 33.7 5.1 26.4 63.0 4.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 108.4 57.2 21.4 121.3 60.7 4.0 89.9 33.7 5.1 26.4 63.0 4.6
LOS F E C F E A F C A C E A
Approach Delay 56.7 72.8 44.6 53.2
Approach LOS E E D D

Intersection Summary
Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 120
Control Type: Pretimed
Maximum v/c Ratio: 1.00
Intersection Signal Delay: 56.4 Intersection LOS: E
Intersection Capacity Utilization 98.0% ICU Level of Service F
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     246: RR 29 (LIVERPOOL RD) & HWY 2 (KINGSTON RD)
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Lane Group Ø10
Pedestrian Calls (#/hr)
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS

Intersection Summary
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 248 612 373 265 695 65 311 575 197 117 1033 146
v/c Ratio 0.97 0.76 0.67 0.96 0.84 0.13 1.00 0.41 0.31 0.34 0.94 0.25
Control Delay 108.4 57.2 21.4 121.3 60.7 4.0 89.9 33.7 5.1 26.4 63.0 4.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 108.4 57.2 21.4 121.3 60.7 4.0 89.9 33.7 5.1 26.4 63.0 4.6
Queue Length 50th (m) 69.3 79.7 27.7 78.2 62.3 0.4 68.6 58.6 0.0 18.3 146.7 0.0
Queue Length 95th (m) #122.1 100.0 64.2 m#128.8 99.5 m2.9 #129.6 74.1 15.9 30.3 #187.4 11.6
Internal Link Dist (m) 685.3 392.3 238.8 338.1
Turn Bay Length (m) 115.0 200.0 210.0 45.0 185.0 55.0 110.0 65.0
Base Capacity (vph) 256 810 554 275 825 497 311 1401 642 343 1101 579
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.97 0.76 0.67 0.96 0.84 0.13 1.00 0.41 0.31 0.34 0.94 0.25

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 228 563 343 244 639 60 286 529 181 108 950 134
Future Volume (vph) 228 563 343 244 639 60 286 529 181 108 950 134
Ideal Flow (vphpl) 2050 1900 1900 2050 1900 1900 2050 1900 1900 1900 1900 1900
Lane Width 3.7 3.5 3.7 3.5 3.5 3.5 3.7 3.7 3.5 3.5 3.7 3.7
Total Lost time (s) 2.0 7.0 7.0 2.0 7.0 7.0 0.0 6.9 6.9 3.0 6.9 6.9
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 *1.00 1.00 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 0.96 1.00 1.00 0.96 1.00 1.00 0.96 1.00 1.00 0.96
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1893 3545 1549 1834 3400 1540 1930 3767 1394 1741 3579 1513
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.09 1.00 1.00 0.44 1.00 1.00
Satd. Flow (perm) 1893 3545 1549 1834 3400 1540 176 3767 1394 806 3579 1513
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 248 612 373 265 695 65 311 575 197 117 1033 146
RTOR Reduction (vph) 0 0 201 0 0 49 0 0 124 0 0 101
Lane Group Flow (vph) 248 612 172 265 695 16 311 575 73 117 1033 45
Confl. Peds. (#/hr) 15 19 19 15 22 25 25 22
Heavy Vehicles (%) 4% 6% 1% 5% 5% 0% 2% 2% 10% 2% 2% 4%
Turn Type Prot NA Perm Prot NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 1 6 5 2 3 8 7 4
Permitted Phases 6 2 8 8 4 4
Actuated Green, G (s) 16.0 32.0 32.0 18.0 34.0 34.0 61.1 52.1 52.1 49.1 43.1 43.1
Effective Green, g (s) 19.0 32.0 32.0 21.0 34.0 34.0 64.1 52.1 52.1 49.1 43.1 43.1
Actuated g/C Ratio 0.14 0.23 0.23 0.15 0.24 0.24 0.46 0.37 0.37 0.35 0.31 0.31
Clearance Time (s) 5.0 7.0 7.0 5.0 7.0 7.0 3.0 6.9 6.9 3.0 6.9 6.9
Lane Grp Cap (vph) 256 810 354 275 825 374 306 1401 518 322 1101 465
v/s Ratio Prot c0.13 0.17 0.14 c0.20 c0.13 0.15 0.02 c0.29
v/s Ratio Perm 0.11 0.01 0.33 0.05 0.11 0.03
v/c Ratio 0.97 0.76 0.49 0.96 0.84 0.04 1.02 0.41 0.14 0.36 0.94 0.10
Uniform Delay, d1 60.2 50.4 46.9 59.1 50.5 40.5 43.8 32.6 29.1 31.7 47.2 34.6
Progression Factor 1.00 1.00 1.00 1.47 1.05 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 48.8 6.5 4.7 37.7 7.6 0.2 55.7 0.9 0.6 3.2 15.8 0.4
Delay (s) 109.0 56.8 51.6 124.8 60.5 40.7 99.5 33.5 29.7 34.9 63.0 35.0
Level of Service F E D F E D F C C C E C
Approach Delay (s) 65.7 75.8 51.7 57.3
Approach LOS E E D E

Intersection Summary
HCM 2000 Control Delay 62.3 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 24.9
Intersection Capacity Utilization 98.0% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 89 370 403 312 758 328 198 546 418 106 1155 151
Future Volume (vph) 89 370 403 312 758 328 198 546 418 106 1155 151
Ideal Flow (vphpl) 1900 1900 1900 2050 1900 1900 2050 1900 1900 1900 2005 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 160.0 85.0 45.0 30.0 85.0 55.0 100.0 20.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 *0.95 1.00 1.00 *1.00 1.00
Ped Bike Factor 0.98 0.96 0.98 0.94 0.94 0.98 0.96
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1755 3625 1585 1931 3510 1601 1875 5316 1585 1825 3936 1617
Flt Permitted 0.950 0.950 0.091 0.367
Satd. Flow (perm) 1728 3625 1521 1898 3510 1507 180 5316 1488 691 3936 1546
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 183 160 453 179
Link Speed (k/h) 60 60 80 80
Link Distance (m) 312.2 215.0 473.8 181.2
Travel Time (s) 18.7 12.9 21.3 8.2
Confl. Peds. (#/hr) 41 25 25 41 28 43 43 28
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 4% 6% 3% 2% 4% 2% 5% 3% 3% 0% 3% 1%
Adj. Flow (vph) 97 402 438 339 824 357 215 593 454 115 1255 164
Shared Lane Traffic (%)
Lane Group Flow (vph) 97 402 438 339 824 357 215 593 454 115 1255 164
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.89 0.99 0.99 0.89 0.99 0.99 0.99 0.92 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Turn Type Prot NA Perm Prot NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 1 6 5 2 3 8 7 4
Permitted Phases 6 2 8 8 4 4
Minimum Split (s) 10.8 44.0 44.0 10.8 44.0 44.0 8.0 44.0 44.0 8.0 44.0 44.0
Total Split (s) 17.5 47.0 47.0 26.0 55.5 55.5 9.0 48.0 48.0 9.0 48.0 48.0
Total Split (%) 12.5% 33.6% 33.6% 18.6% 39.6% 39.6% 6.4% 34.3% 34.3% 6.4% 34.3% 34.3%
Maximum Green (s) 12.5 40.0 40.0 21.0 48.5 48.5 6.0 40.9 40.9 6.0 40.9 40.9
Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.3 4.3 3.0 4.3 4.3
All-Red Time (s) 2.0 2.8 2.8 2.0 2.8 2.8 0.0 2.8 2.8 0.0 2.8 2.8
Lost Time Adjust (s) 0.0 0.0 0.0 -3.0 0.0 0.0 -3.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 7.0 7.0 2.0 7.0 7.0 0.0 7.1 7.1 3.0 7.1 7.1
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 29.0 29.0 29.0 29.0 29.0 29.0 29.0 29.0
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Lane Group Ø10
Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphpl)
Lane Width (m)
Storage Length (m)
Storage Lanes
Taper Length (m)
Lane Util. Factor
Ped Bike Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (k/h)
Link Distance (m)
Travel Time (s)
Confl. Peds. (#/hr)
Peak Hour Factor
Heavy Vehicles (%)
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(m)
Link Offset(m)
Crosswalk Width(m)
Two way Left Turn Lane
Headway Factor
Turning Speed (k/h)
Turn Type
Protected Phases 10
Permitted Phases
Minimum Split (s) 10.0
Total Split (s) 10.0
Total Split (%) 7%
Maximum Green (s) 4.0
Yellow Time (s) 4.0
All-Red Time (s) 2.0
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag
Lead-Lag Optimize?
Walk Time (s)
Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 12.5 40.0 40.0 24.0 48.5 48.5 57.0 40.9 40.9 51.0 40.9 40.9
Actuated g/C Ratio 0.09 0.29 0.29 0.17 0.35 0.35 0.41 0.29 0.29 0.36 0.29 0.29
v/c Ratio 0.62 0.39 0.78 1.02 0.68 0.57 1.18 0.38 0.60 0.38 1.09 0.28
Control Delay 79.3 41.5 36.6 111.9 42.5 23.8 153.1 40.4 7.0 33.0 101.4 5.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 79.3 41.5 36.6 111.9 42.5 23.8 153.1 40.4 7.0 33.0 101.4 5.1
LOS E D D F D C F D A C F A
Approach Delay 43.2 53.6 47.6 86.0
Approach LOS D D D F

Intersection Summary
Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 150
Control Type: Pretimed
Maximum v/c Ratio: 1.18
Intersection Signal Delay: 59.7 Intersection LOS: E
Intersection Capacity Utilization 104.9% ICU Level of Service G
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     250: RR 38 (WHITES RD) & HWY 2 (KINGSTON RD)
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Lane Group Ø10
Pedestrian Calls (#/hr)
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS

Intersection Summary
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 97 402 438 339 824 357 215 593 454 115 1255 164
v/c Ratio 0.62 0.39 0.78 1.02 0.68 0.57 1.18 0.38 0.60 0.38 1.09 0.28
Control Delay 79.3 41.5 36.6 111.9 42.5 23.8 153.1 40.4 7.0 33.0 101.4 5.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 79.3 41.5 36.6 111.9 42.5 23.8 153.1 40.4 7.0 33.0 101.4 5.1
Queue Length 50th (m) 26.4 44.9 67.9 ~99.7 102.3 43.9 ~53.2 46.0 0.2 20.7 ~195.3 0.0
Queue Length 95th (m) #47.5 59.1 111.3 #160.0 125.0 76.4 #104.5 57.0 27.7 34.6 #235.8 13.4
Internal Link Dist (m) 288.2 191.0 449.8 157.2
Turn Bay Length (m) 160.0 85.0 45.0 30.0 85.0 55.0 100.0 20.0
Base Capacity (vph) 156 1035 565 331 1215 626 182 1553 755 300 1149 578
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.62 0.39 0.78 1.02 0.68 0.57 1.18 0.38 0.60 0.38 1.09 0.28

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 89 370 403 312 758 328 198 546 418 106 1155 151
Future Volume (vph) 89 370 403 312 758 328 198 546 418 106 1155 151
Ideal Flow (vphpl) 1900 1900 1900 2050 1900 1900 2050 1900 1900 1900 2005 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 5.0 7.0 7.0 2.0 7.0 7.0 0.0 7.1 7.1 3.0 7.1 7.1
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 *0.95 1.00 1.00 *1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.96 1.00 1.00 0.94 1.00 1.00 0.94 1.00 1.00 0.96
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1755 3625 1521 1931 3510 1507 1875 5316 1488 1813 3936 1546
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.09 1.00 1.00 0.37 1.00 1.00
Satd. Flow (perm) 1755 3625 1521 1931 3510 1507 180 5316 1488 700 3936 1546
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 97 402 438 339 824 357 215 593 454 115 1255 164
RTOR Reduction (vph) 0 0 131 0 0 105 0 0 321 0 0 116
Lane Group Flow (vph) 97 402 307 339 824 252 215 593 133 115 1255 48
Confl. Peds. (#/hr) 41 25 25 41 28 43 43 28
Heavy Vehicles (%) 4% 6% 3% 2% 4% 2% 5% 3% 3% 0% 3% 1%
Turn Type Prot NA Perm Prot NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 1 6 5 2 3 8 7 4
Permitted Phases 6 2 8 8 4 4
Actuated Green, G (s) 12.5 40.0 40.0 21.0 48.5 48.5 46.9 40.9 40.9 46.9 40.9 40.9
Effective Green, g (s) 12.5 40.0 40.0 24.0 48.5 48.5 52.9 40.9 40.9 46.9 40.9 40.9
Actuated g/C Ratio 0.09 0.29 0.29 0.17 0.35 0.35 0.38 0.29 0.29 0.33 0.29 0.29
Clearance Time (s) 5.0 7.0 7.0 5.0 7.0 7.0 3.0 7.1 7.1 3.0 7.1 7.1
Lane Grp Cap (vph) 156 1035 434 331 1215 522 176 1553 434 282 1149 451
v/s Ratio Prot 0.06 0.11 c0.18 c0.23 c0.08 0.11 0.02 c0.32
v/s Ratio Perm 0.20 0.17 0.38 0.09 0.12 0.03
v/c Ratio 0.62 0.39 0.71 1.02 0.68 0.48 1.22 0.38 0.31 0.41 1.09 0.11
Uniform Delay, d1 61.5 40.2 44.8 58.0 39.1 35.9 36.2 39.5 38.5 33.4 49.5 36.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 17.2 1.1 9.4 55.8 3.1 3.2 139.9 0.7 1.8 4.3 55.4 0.5
Delay (s) 78.7 41.3 54.2 113.8 42.1 39.1 176.1 40.2 40.4 37.7 105.0 36.7
Level of Service E D D F D D F D D D F D
Approach Delay (s) 51.2 57.4 63.4 92.6
Approach LOS D E E F

Intersection Summary
HCM 2000 Control Delay 68.0 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 28.1
Intersection Capacity Utilization 104.9% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 191 575 90 184 541 78 72 177 38 128 333 274
Future Volume (vph) 191 575 90 184 541 78 72 177 38 128 333 274
Ideal Flow (vphpl) 1900 1900 1900 1900 2005 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 60.0 0.0 60.0 0.0 60.0 0.0 40.0 40.0
Storage Lanes 1 0 1 0 1 0 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 *1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.98 0.99 0.98 0.99 0.99 0.99 0.83
Frt 0.980 0.981 0.974 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1755 3383 0 1807 1890 0 1772 1745 0 1755 1883 1555
Flt Permitted 0.950 0.950 0.137 0.397
Satd. Flow (perm) 1719 3383 0 1772 1890 0 256 1745 0 723 1883 1289
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 14 6 7 174
Link Speed (k/h) 50 50 50 40
Link Distance (m) 226.9 827.4 114.7 380.1
Travel Time (s) 16.3 59.6 8.3 34.2
Confl. Peds. (#/hr) 15 15 15 15 44 13 13 44
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 4% 5% 3% 1% 4% 6% 3% 6% 9% 4% 2% 5%
Adj. Flow (vph) 208 625 98 200 588 85 78 192 41 139 362 298
Shared Lane Traffic (%)
Lane Group Flow (vph) 208 723 0 200 673 0 78 233 0 139 362 298
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes
Headway Factor 0.99 0.99 0.99 0.99 0.92 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 1 0 1 1 1 1 0
Detector Template 
Leading Detector (m) 23.0 0.0 23.0 0.0 15.0 15.0 9.0 15.0 0.0
Trailing Detector (m) 14.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 14.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 9.0 1.8 15.0 15.0 9.0 15.0 1.8
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA Prot NA pm+pt NA pm+pt NA Perm
Protected Phases 1 6 5 2 3 8 7 4
Permitted Phases 8 4 4
Detector Phase 1 6 5 2 3 8 7 4 4
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Lane Group Ø10
Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphpl)
Lane Width (m)
Storage Length (m)
Storage Lanes
Taper Length (m)
Lane Util. Factor
Ped Bike Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (k/h)
Link Distance (m)
Travel Time (s)
Confl. Peds. (#/hr)
Peak Hour Factor
Heavy Vehicles (%)
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(m)
Link Offset(m)
Crosswalk Width(m)
Two way Left Turn Lane
Headway Factor
Turning Speed (k/h)
Number of Detectors 
Detector Template 
Leading Detector (m)
Trailing Detector (m)
Detector 1 Position(m)
Detector 1 Size(m)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)
Turn Type
Protected Phases 10
Permitted Phases
Detector Phase
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Switch Phase
Minimum Initial (s) 5.0 20.0 5.0 20.0 5.0 8.0 5.0 8.0 8.0
Minimum Split (s) 10.2 26.0 10.2 26.0 8.0 28.0 8.0 28.0 28.0
Total Split (s) 24.0 55.4 30.6 62.0 8.0 36.0 8.0 36.0 36.0
Total Split (%) 17.1% 39.6% 21.9% 44.3% 5.7% 25.7% 5.7% 25.7% 25.7%
Maximum Green (s) 18.8 49.5 25.4 56.1 5.0 30.2 5.0 30.2 30.2
Yellow Time (s) 3.0 3.7 3.0 3.7 3.0 3.3 3.0 3.3 3.3
All-Red Time (s) 2.2 2.2 2.2 2.2 0.0 2.5 0.0 2.5 2.5
Lost Time Adjust (s) -1.0 0.0 0.0 0.0 0.0 0.0 -1.0 0.0 0.0
Total Lost Time (s) 4.2 5.9 5.2 5.9 3.0 5.8 2.0 5.8 5.8
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max None None None None None
Walk Time (s) 15.0 15.0 15.0 15.0 15.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 22.7 66.3 19.7 64.3 37.0 29.2 39.0 29.2 29.2
Actuated g/C Ratio 0.16 0.47 0.14 0.46 0.26 0.21 0.28 0.21 0.21
v/c Ratio 0.73 0.45 0.79 0.77 0.64 0.63 0.57 0.92 0.73
Control Delay 70.6 26.3 55.6 51.5 63.0 57.3 49.4 83.9 32.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 70.6 26.3 55.6 51.5 63.0 57.3 49.4 83.9 32.5
LOS E C E D E E D F C
Approach Delay 36.2 52.5 58.7 58.7
Approach LOS D D E E

Intersection Summary
Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 105
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.92
Intersection Signal Delay: 49.6 Intersection LOS: D
Intersection Capacity Utilization 80.5% ICU Level of Service D
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     140: CHURCH ST & HWY 2 (KINGSTON RD)
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Lane Group Ø10
Switch Phase
Minimum Initial (s) 4.0
Minimum Split (s) 10.0
Total Split (s) 10.0
Total Split (%) 7%
Maximum Green (s) 4.0
Yellow Time (s) 4.0
All-Red Time (s) 2.0
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0
Recall Mode None
Walk Time (s)
Flash Dont Walk (s)
Pedestrian Calls (#/hr)
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS

Intersection Summary
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 208 723 200 673 78 233 139 362 298
v/c Ratio 0.73 0.45 0.79 0.77 0.64 0.63 0.57 0.92 0.73
Control Delay 70.6 26.3 55.6 51.5 63.0 57.3 49.4 83.9 32.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 70.6 26.3 55.6 51.5 63.0 57.3 49.4 83.9 32.5
Queue Length 50th (m) 55.3 68.8 48.6 190.7 16.0 57.1 29.3 98.2 32.5
Queue Length 95th (m) 78.6 94.1 m69.9 #243.6 #33.2 85.2 47.1 #152.7 67.9
Internal Link Dist (m) 202.9 803.4 90.7 356.1
Turn Bay Length (m) 60.0 60.0 60.0 40.0 40.0
Base Capacity (vph) 294 1608 330 870 121 381 245 406 414
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.71 0.45 0.61 0.77 0.64 0.61 0.57 0.89 0.72

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 191 575 90 184 541 78 72 177 38 128 333 274
Future Volume (vph) 191 575 90 184 541 78 72 177 38 128 333 274
Ideal Flow (vphpl) 1900 1900 1900 1900 2005 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 4.2 5.9 5.2 5.9 3.0 5.8 2.0 5.8 5.8
Lane Util. Factor 1.00 0.95 1.00 *1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.99 1.00 1.00 0.83
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00
Frt 1.00 0.98 1.00 0.98 1.00 0.97 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1755 3381 1807 1891 1772 1744 1746 1883 1289
Flt Permitted 0.95 1.00 0.95 1.00 0.14 1.00 0.40 1.00 1.00
Satd. Flow (perm) 1755 3381 1807 1891 256 1744 729 1883 1289
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 208 625 98 200 588 85 78 192 41 139 362 298
RTOR Reduction (vph) 0 7 0 0 3 0 0 6 0 0 0 138
Lane Group Flow (vph) 208 716 0 200 670 0 78 227 0 139 362 160
Confl. Peds. (#/hr) 15 15 15 15 44 13 13 44
Heavy Vehicles (%) 4% 5% 3% 1% 4% 6% 3% 6% 9% 4% 2% 5%
Turn Type Prot NA Prot NA pm+pt NA pm+pt NA Perm
Protected Phases 1 6 5 2 3 8 7 4
Permitted Phases 8 4 4
Actuated Green, G (s) 21.7 66.2 19.7 64.2 34.2 29.2 34.2 29.2 29.2
Effective Green, g (s) 22.7 66.2 19.7 64.2 34.2 29.2 36.2 29.2 29.2
Actuated g/C Ratio 0.16 0.47 0.14 0.46 0.24 0.21 0.26 0.21 0.21
Clearance Time (s) 5.2 5.9 5.2 5.9 3.0 5.8 3.0 5.8 5.8
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 284 1598 254 867 116 363 232 392 268
v/s Ratio Prot c0.12 0.21 0.11 c0.35 c0.02 0.13 0.03 c0.19
v/s Ratio Perm 0.14 0.13 0.12
v/c Ratio 0.73 0.45 0.79 0.77 0.67 0.63 0.60 0.92 0.60
Uniform Delay, d1 55.8 24.7 58.1 31.8 43.7 50.4 45.5 54.3 50.1
Progression Factor 1.00 1.00 0.66 1.40 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 9.4 0.9 11.9 5.2 14.3 3.4 4.1 27.1 3.6
Delay (s) 65.1 25.6 50.5 49.7 58.0 53.8 49.6 81.4 53.7
Level of Service E C D D E D D F D
Approach Delay (s) 34.4 49.9 54.8 65.5
Approach LOS C D D E

Intersection Summary
HCM 2000 Control Delay 49.7 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 25.9
Intersection Capacity Utilization 80.5% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 65 777 20 36 656 34 8 11 24 107 171 93
Future Volume (vph) 65 777 20 36 656 34 8 11 24 107 171 93
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.7 3.5 3.7 3.5 3.7 3.7 3.7 3.7 3.5
Storage Length (m) 50.0 0.0 30.0 0.0 45.0 45.0 20.0 0.0
Storage Lanes 1 0 1 0 1 1 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 1.00 1.00 0.99 1.00 0.99
Frt 0.996 0.993 0.850 0.947
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1700 3355 0 1825 1808 0 1668 1478 1541 1807 1781 0
Flt Permitted 0.950 0.950 0.218 0.750
Satd. Flow (perm) 1686 3355 0 1825 1808 0 381 1478 1519 1423 1781 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 3 3 119 18
Link Speed (k/h) 50 60 40 40
Link Distance (m) 827.4 110.3 227.2 663.1
Travel Time (s) 59.6 6.6 20.4 59.7
Confl. Peds. (#/hr) 6 6 3 1 1 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 5% 6% 5% 0% 3% 2% 7% 30% 6% 1% 1% 1%
Adj. Flow (vph) 71 845 22 39 713 37 9 12 26 116 186 101
Shared Lane Traffic (%)
Lane Group Flow (vph) 71 867 0 39 750 0 9 12 26 116 287 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 0.99 1.01 0.99 1.01 0.99 0.99 0.99 0.99 1.01
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 1 0 1 1 0 1 1
Detector Template 
Leading Detector (m) 23.0 0.0 23.0 0.0 9.0 15.0 0.0 9.0 15.0
Trailing Detector (m) 14.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 14.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 9.0 1.8 9.0 15.0 1.8 9.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA Prot NA Perm NA Perm Perm NA
Protected Phases 1 6 5 2 8 4
Permitted Phases 8 8 4
Detector Phase 1 6 5 2 8 8 8 4 4
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Lane Group Ø10
Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphpl)
Lane Width (m)
Storage Length (m)
Storage Lanes
Taper Length (m)
Lane Util. Factor
Ped Bike Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (k/h)
Link Distance (m)
Travel Time (s)
Confl. Peds. (#/hr)
Peak Hour Factor
Heavy Vehicles (%)
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(m)
Link Offset(m)
Crosswalk Width(m)
Two way Left Turn Lane
Headway Factor
Turning Speed (k/h)
Number of Detectors 
Detector Template 
Leading Detector (m)
Trailing Detector (m)
Detector 1 Position(m)
Detector 1 Size(m)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)
Turn Type
Protected Phases 10
Permitted Phases
Detector Phase
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Switch Phase
Minimum Initial (s) 4.0 19.7 4.0 19.7 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 10.0 26.0 10.0 26.0 25.0 25.0 25.0 25.0 25.0
Total Split (s) 16.0 81.0 14.0 79.0 35.0 35.0 35.0 35.0 35.0
Total Split (%) 11.4% 57.9% 10.0% 56.4% 25.0% 25.0% 25.0% 25.0% 25.0%
Maximum Green (s) 10.0 74.7 8.0 72.7 29.1 29.1 29.1 29.1 29.1
Yellow Time (s) 4.0 4.0 4.0 4.0 3.3 3.3 3.3 3.3 3.3
All-Red Time (s) 2.0 2.3 2.0 2.3 2.6 2.6 2.6 2.6 2.6
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.3 6.0 6.3 5.9 5.9 5.9 5.9 5.9
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max Min Min Min Min Min
Walk Time (s) 13.0 13.0 13.0 13.0 13.0 13.0 13.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 10.2 91.1 7.5 88.7 25.3 25.3 25.3 25.3 25.3
Actuated g/C Ratio 0.07 0.65 0.05 0.63 0.18 0.18 0.18 0.18 0.18
v/c Ratio 0.58 0.40 0.40 0.65 0.13 0.05 0.07 0.45 0.85
Control Delay 73.5 12.1 81.5 9.7 50.9 45.5 0.4 56.2 74.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 73.5 12.1 81.5 9.7 50.9 45.5 0.4 56.2 74.9
LOS E B F A D D A E E
Approach Delay 16.7 13.3 21.6 69.5
Approach LOS B B C E

Intersection Summary
Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.85
Intersection Signal Delay: 25.3 Intersection LOS: C
Intersection Capacity Utilization 70.2% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     288: ROTHERGLEN RD & HWY 2 (KINGSTON RD)
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Lane Group Ø10
Switch Phase
Minimum Initial (s) 4.0
Minimum Split (s) 10.0
Total Split (s) 10.0
Total Split (%) 7%
Maximum Green (s) 4.0
Yellow Time (s) 4.0
All-Red Time (s) 2.0
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0
Recall Mode None
Walk Time (s)
Flash Dont Walk (s)
Pedestrian Calls (#/hr)
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS

Intersection Summary
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Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 71 867 39 750 9 12 26 116 287
v/c Ratio 0.58 0.40 0.40 0.65 0.13 0.05 0.07 0.45 0.85
Control Delay 73.5 12.1 81.5 9.7 50.9 45.5 0.4 56.2 74.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 73.5 12.1 81.5 9.7 50.9 45.5 0.4 56.2 74.9
Queue Length 50th (m) 19.0 51.5 11.3 39.6 2.1 2.7 0.0 28.6 72.4
Queue Length 95th (m) m34.9 80.4 m14.3 m37.5 7.5 8.4 0.0 47.1 #103.7
Internal Link Dist (m) 803.4 86.3 203.2 639.1
Turn Bay Length (m) 50.0 30.0 45.0 45.0 20.0
Base Capacity (vph) 137 2184 113 1146 79 307 410 295 384
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.52 0.40 0.35 0.65 0.11 0.04 0.06 0.39 0.75

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 65 777 20 36 656 34 8 11 24 107 171 93
Future Volume (vph) 65 777 20 36 656 34 8 11 24 107 171 93
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.5 3.5 3.7 3.5 3.7 3.5 3.7 3.7 3.7 3.7 3.5
Total Lost time (s) 6.0 6.3 6.0 6.3 5.9 5.9 5.9 5.9 5.9
Lane Util. Factor 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.99 1.00 1.00 0.85 1.00 0.95
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1700 3356 1825 1808 1661 1478 1519 1803 1782
Flt Permitted 0.95 1.00 0.95 1.00 0.22 1.00 1.00 0.75 1.00
Satd. Flow (perm) 1700 3356 1825 1808 381 1478 1519 1423 1782
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 71 845 22 39 713 37 9 12 26 116 186 101
RTOR Reduction (vph) 0 1 0 0 1 0 0 0 21 0 15 0
Lane Group Flow (vph) 71 866 0 39 749 0 9 12 5 116 272 0
Confl. Peds. (#/hr) 6 6 3 1 1 3
Heavy Vehicles (%) 5% 6% 5% 0% 3% 2% 7% 30% 6% 1% 1% 1%
Turn Type Prot NA Prot NA Perm NA Perm Perm NA
Protected Phases 1 6 5 2 8 4
Permitted Phases 8 8 4
Actuated Green, G (s) 9.0 89.9 6.6 87.5 25.3 25.3 25.3 25.3 25.3
Effective Green, g (s) 9.0 89.9 6.6 87.5 25.3 25.3 25.3 25.3 25.3
Actuated g/C Ratio 0.06 0.64 0.05 0.62 0.18 0.18 0.18 0.18 0.18
Clearance Time (s) 6.0 6.3 6.0 6.3 5.9 5.9 5.9 5.9 5.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 109 2155 86 1130 68 267 274 257 322
v/s Ratio Prot c0.04 0.26 0.02 c0.41 0.01 c0.15
v/s Ratio Perm 0.02 0.00 0.08
v/c Ratio 0.65 0.40 0.45 0.66 0.13 0.04 0.02 0.45 0.85
Uniform Delay, d1 64.0 12.1 64.9 16.8 48.1 47.4 47.1 51.2 55.5
Progression Factor 0.91 0.90 1.18 0.43 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 12.2 0.5 2.1 1.7 0.9 0.1 0.0 1.3 18.1
Delay (s) 70.6 11.4 78.9 8.9 49.0 47.4 47.2 52.4 73.5
Level of Service E B E A D D D D E
Approach Delay (s) 15.9 12.4 47.6 67.5
Approach LOS B B D E

Intersection Summary
HCM 2000 Control Delay 24.8 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 24.2
Intersection Capacity Utilization 70.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 59 700 1279 59 114 117
Future Volume (vph) 59 700 1279 59 114 117
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 55.0 158.0 25.0 0.0
Storage Lanes 1 0 1 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 0.95 1.00 1.00
Ped Bike Factor 1.00 1.00
Frt 0.993 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1825 3476 3519 0 1789 1633
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1823 3476 3519 0 1789 1633
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 5 127
Link Speed (k/h) 60 60 50
Link Distance (m) 255.3 279.4 117.5
Travel Time (s) 15.3 16.8 8.5
Confl. Peds. (#/hr) 3 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 5% 3% 0% 2% 0%
Adj. Flow (vph) 64 761 1390 64 124 127
Shared Lane Traffic (%)
Lane Group Flow (vph) 64 761 1454 0 124 127
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14
Number of Detectors 1 0 0 1 1
Detector Template 
Leading Detector (m) 14.0 0.0 0.0 15.0 15.0
Trailing Detector (m) 5.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 5.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA NA Prot Perm
Protected Phases 1 2 2 4
Permitted Phases 4
Detector Phase 1 2 2 4 4
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Lane Group EBL EBT WBT WBR SBL SBR
Switch Phase
Minimum Initial (s) 4.0 20.0 20.0 8.0 8.0
Minimum Split (s) 10.0 28.5 28.5 45.3 45.3
Total Split (s) 15.0 69.4 69.4 45.6 45.6
Total Split (%) 11.5% 53.4% 53.4% 35.1% 35.1%
Maximum Green (s) 9.0 62.9 62.9 39.3 39.3
Yellow Time (s) 4.0 4.3 4.3 3.3 3.3
All-Red Time (s) 2.0 2.2 2.2 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.5 6.5 6.3 6.3
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max None None
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 15.0 15.0 25.0 25.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 9.6 89.5 89.5 14.4 14.4
Actuated g/C Ratio 0.07 0.69 0.69 0.11 0.11
v/c Ratio 0.48 0.32 0.60 0.63 0.43
Control Delay 68.7 9.8 7.3 68.5 12.9
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 68.7 9.8 7.3 68.5 12.9
LOS E A A E B
Approach Delay 14.3 7.3 40.4
Approach LOS B A D

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 0 (0%), Referenced to phase 2:EBWB and 6:, Start of Green
Natural Cycle: 105
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.63
Intersection Signal Delay: 12.9 Intersection LOS: B
Intersection Capacity Utilization 62.9% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     282: HWY 2 (KINGSTON RD) & WESTNEY PLAZA
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Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 64 761 1454 124 127
v/c Ratio 0.48 0.32 0.60 0.63 0.43
Control Delay 68.7 9.8 7.3 68.5 12.9
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 68.7 9.8 7.3 68.5 12.9
Queue Length 50th (m) 16.0 39.7 50.4 30.9 0.0
Queue Length 95th (m) 30.0 62.2 61.5 49.0 17.5
Internal Link Dist (m) 231.3 255.4 93.5
Turn Bay Length (m) 55.0 25.0
Base Capacity (vph) 146 2394 2425 540 582
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.44 0.32 0.60 0.23 0.22

Intersection Summary
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 59 700 1279 59 114 117
Future Volume (vph) 59 700 1279 59 114 117
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.0 6.5 6.5 6.3 6.3
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1825 3476 3520 1789 1633
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1825 3476 3520 1789 1633
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 64 761 1390 64 124 127
RTOR Reduction (vph) 0 0 2 0 0 113
Lane Group Flow (vph) 64 761 1452 0 124 14
Confl. Peds. (#/hr) 3 3
Heavy Vehicles (%) 0% 5% 3% 0% 2% 0%
Turn Type Prot NA NA Prot Perm
Protected Phases 1 2 2 4
Permitted Phases 4
Actuated Green, G (s) 8.4 88.4 88.4 14.4 14.4
Effective Green, g (s) 8.4 88.4 88.4 14.4 14.4
Actuated g/C Ratio 0.06 0.68 0.68 0.11 0.11
Clearance Time (s) 6.0 6.5 6.5 6.3 6.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 117 2363 2393 198 180
v/s Ratio Prot c0.04 0.22 c0.41 c0.07
v/s Ratio Perm 0.01
v/c Ratio 0.55 0.32 0.61 0.63 0.08
Uniform Delay, d1 59.0 8.5 11.3 55.2 51.8
Progression Factor 1.00 1.00 0.52 1.00 1.00
Incremental Delay, d2 5.1 0.4 0.9 6.1 0.2
Delay (s) 64.1 8.9 6.7 61.3 52.0
Level of Service E A A E D
Approach Delay (s) 13.2 6.7 56.6
Approach LOS B A E

Intersection Summary
HCM 2000 Control Delay 13.8 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 18.8
Intersection Capacity Utilization 62.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 108 566 110 12 1132 38 147 112 23 96 232 300
Future Volume (vph) 108 566 110 12 1132 38 147 112 23 96 232 300
Ideal Flow (vphpl) 2050 1900 1900 1900 2005 1900 2050 1900 1900 1900 2005 1900
Storage Length (m) 44.5 40.0 40.0 157.1 23.4 14.6 35.0 0.0
Storage Lanes 1 1 1 0 1 1 1 0
Taper Length (m) 31.3 29.4 40.9 25.0
Lane Util. Factor 1.00 *1.00 *1.00 1.00 *1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.92 0.97 1.00 0.98 1.00 0.99
Frt 0.850 0.995 0.850 0.915
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1683 3349 1437 1606 3476 0 1733 1691 1437 1575 1606 0
Flt Permitted 0.950 0.950 0.083 0.679
Satd. Flow (perm) 1675 3349 1320 1564 3476 0 151 1691 1412 1120 1606 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 157 3 129 49
Link Speed (k/h) 50 50 50 50
Link Distance (m) 281.1 304.8 357.8 497.0
Travel Time (s) 20.2 21.9 25.8 35.8
Confl. Peds. (#/hr) 7 17 17 7 5 4 4 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 3% 1% 0% 0% 2% 2% 0% 0% 0% 2% 0% 1%
Adj. Flow (vph) 117 615 120 13 1230 41 160 122 25 104 252 326
Shared Lane Traffic (%)
Lane Group Flow (vph) 117 615 120 13 1271 0 160 122 25 104 578 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.05 1.16 1.16 1.16 1.08 1.16 1.05 1.16 1.16 1.16 1.08 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Prot NA custom Prot NA pm+pt NA Perm Perm NA
Protected Phases 1 6 5 2 3 8 4
Permitted Phases 2 8 8 4
Minimum Split (s) 10.5 29.0 29.0 10.5 29.0 5.0 35.5 35.5 35.5 35.5
Total Split (s) 14.0 57.8 56.0 12.2 56.0 9.0 60.0 60.0 51.0 51.0
Total Split (%) 10.0% 41.3% 40.0% 8.7% 40.0% 6.4% 42.9% 42.9% 36.4% 36.4%
Maximum Green (s) 7.5 51.3 49.5 5.7 49.5 5.3 53.5 53.5 44.5 44.5
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.8 2.8 2.8 2.8 2.8 0.0 2.8 2.8 2.8 2.8
Lost Time Adjust (s) -3.0 0.0 0.0 0.0 0.0 -3.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.5 6.5 6.5 6.5 6.5 0.7 6.5 6.5 6.5 6.5
Lead/Lag Lead Lag Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Walk Time (s) 14.0 14.0 14.0 17.0 17.0 17.0 17.0
Flash Dont Walk (s) 5.0 5.0 5.0 12.0 12.0 12.0 12.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
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Lane Group Ø10
Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphpl)
Storage Length (m)
Storage Lanes
Taper Length (m)
Lane Util. Factor
Ped Bike Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (k/h)
Link Distance (m)
Travel Time (s)
Confl. Peds. (#/hr)
Peak Hour Factor
Heavy Vehicles (%)
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(m)
Link Offset(m)
Crosswalk Width(m)
Two way Left Turn Lane
Headway Factor
Turning Speed (k/h)
Turn Type
Protected Phases 10
Permitted Phases
Minimum Split (s) 10.0
Total Split (s) 10.0
Total Split (%) 7%
Maximum Green (s) 3.5
Yellow Time (s) 3.7
All-Red Time (s) 2.8
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag
Lead-Lag Optimize?
Walk Time (s)
Flash Dont Walk (s)
Pedestrian Calls (#/hr)



Lanes, Volumes, Timings AM Peak Hour
94: COCHRANE ST/RR 43 (COCHRANE ST) & DUNDAS ST Whitby Oshawa - 2041 Future BRT w TSP AM
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Act Effct Green (s) 10.5 51.3 49.5 5.7 49.5 59.3 53.5 53.5 44.5 44.5
Actuated g/C Ratio 0.08 0.37 0.35 0.04 0.35 0.42 0.38 0.38 0.32 0.32
v/c Ratio 0.93 0.50 0.21 0.20 1.03 1.02 0.19 0.04 0.29 1.06
Control Delay 126.3 36.2 2.6 67.0 77.9 108.0 29.8 0.1 38.7 98.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 126.3 36.2 2.6 67.0 77.9 108.0 29.8 0.1 38.7 98.4
LOS F D A E E F C A D F
Approach Delay 43.8 77.8 68.2 89.3
Approach LOS D E E F

Intersection Summary
Area Type: CBD
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 140
Control Type: Pretimed
Maximum v/c Ratio: 1.06
Intersection Signal Delay: 70.1 Intersection LOS: E
Intersection Capacity Utilization 98.8% ICU Level of Service F
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     94: COCHRANE ST/RR 43 (COCHRANE ST) & DUNDAS ST



Lanes, Volumes, Timings AM Peak Hour
94: COCHRANE ST/RR 43 (COCHRANE ST) & DUNDAS ST Whitby Oshawa - 2041 Future BRT w TSP AM

Synchro 11 02-23-2021
IBI Group Page 4

Lane Group Ø10
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS

Intersection Summary



Queues AM Peak Hour
94: COCHRANE ST/RR 43 (COCHRANE ST) & DUNDAS ST Whitby Oshawa - 2041 Future BRT w TSP AM
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 117 615 120 13 1271 160 122 25 104 578
v/c Ratio 0.93 0.50 0.21 0.20 1.03 1.02 0.19 0.04 0.29 1.06
Control Delay 126.3 36.2 2.6 67.0 77.9 108.0 29.8 0.1 38.7 98.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 126.3 36.2 2.6 67.0 77.9 108.0 29.8 0.1 38.7 98.4
Queue Length 50th (m) 30.2 60.6 0.0 3.4 ~170.9 ~27.3 20.6 0.0 20.0 ~153.1
Queue Length 95th (m) #65.0 76.3 5.6 m5.3 m#204.0 #70.4 34.1 0.0 34.9 #219.1
Internal Link Dist (m) 257.1 280.8 333.8 473.0
Turn Bay Length (m) 44.5 40.0 40.0 23.4 14.6 35.0
Base Capacity (vph) 126 1227 568 65 1230 157 646 619 356 543
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.93 0.50 0.21 0.20 1.03 1.02 0.19 0.04 0.29 1.06

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 108 566 110 12 1132 38 147 112 23 96 232 300
Future Volume (vph) 108 566 110 12 1132 38 147 112 23 96 232 300
Ideal Flow (vphpl) 2050 1900 1900 1900 2005 1900 2050 1900 1900 1900 2005 1900
Total Lost time (s) 3.5 6.5 6.5 6.5 6.5 0.7 6.5 6.5 6.5 6.5
Lane Util. Factor 1.00 *1.00 *1.00 1.00 *1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.92 1.00 1.00 1.00 1.00 0.98 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85 1.00 0.92
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1683 3349 1320 1606 3477 1733 1691 1412 1567 1607
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.08 1.00 1.00 0.68 1.00
Satd. Flow (perm) 1683 3349 1320 1606 3477 151 1691 1412 1120 1607
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 117 615 120 13 1230 41 160 122 25 104 252 326
RTOR Reduction (vph) 0 0 78 0 2 0 0 0 15 0 33 0
Lane Group Flow (vph) 117 615 42 13 1269 0 160 122 10 104 545 0
Confl. Peds. (#/hr) 7 17 17 7 5 4 4 5
Heavy Vehicles (%) 3% 1% 0% 0% 2% 2% 0% 0% 0% 2% 0% 1%
Turn Type Prot NA custom Prot NA pm+pt NA Perm Perm NA
Protected Phases 1 6 5 2 3 8 4
Permitted Phases 2 8 8 4
Actuated Green, G (s) 7.5 51.3 49.5 5.7 49.5 53.5 53.5 53.5 44.5 44.5
Effective Green, g (s) 10.5 51.3 49.5 5.7 49.5 56.5 53.5 53.5 44.5 44.5
Actuated g/C Ratio 0.08 0.37 0.35 0.04 0.35 0.40 0.38 0.38 0.32 0.32
Clearance Time (s) 6.5 6.5 6.5 6.5 6.5 3.7 6.5 6.5 6.5 6.5
Lane Grp Cap (vph) 126 1227 466 65 1229 154 646 539 356 510
v/s Ratio Prot c0.07 0.18 0.01 c0.36 c0.06 0.07 c0.34
v/s Ratio Perm 0.03 0.36 0.01 0.09
v/c Ratio 0.93 0.50 0.09 0.20 1.03 1.04 0.19 0.02 0.29 1.07
Uniform Delay, d1 64.4 34.4 30.2 64.9 45.2 34.7 28.8 26.9 35.9 47.8
Progression Factor 1.00 1.00 1.00 0.94 1.05 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 62.8 1.5 0.4 5.4 31.6 83.2 0.6 0.1 2.1 59.2
Delay (s) 127.2 35.9 30.6 66.5 79.3 117.9 29.4 27.0 38.0 106.9
Level of Service F D C E E F C C D F
Approach Delay (s) 47.7 79.1 75.3 96.4
Approach LOS D E E F

Intersection Summary
HCM 2000 Control Delay 74.0 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.01
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 26.7
Intersection Capacity Utilization 98.8% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 120 730 54 160 904 107 64 183 61 131 521 161
Future Volume (vph) 120 730 54 160 904 107 64 183 61 131 521 161
Ideal Flow (vphpl) 1900 2000 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 65.0 0.0 40.2 40.0 37.3 0.0 29.6 0.0
Storage Lanes 1 0 1 1 1 0 1 0
Taper Length (m) 49.9 21.5 43.0 50.6
Lane Util. Factor 1.00 *1.00 0.95 1.00 0.95 1.00 1.00 *1.00 0.95 1.00 0.95 0.95
Ped Bike Factor 0.99 1.00 0.99 0.95 0.99 0.99 0.99 0.99
Frt 0.990 0.850 0.963 0.965
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1594 3546 0 1500 3336 1507 1552 3139 0 1623 2884 0
Flt Permitted 0.950 0.950 0.223 0.500
Satd. Flow (perm) 1578 3546 0 1483 3336 1433 361 3139 0 846 2884 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 6 139 34 31
Link Speed (k/h) 50 50 50 50
Link Distance (m) 250.1 563.2 123.0 257.8
Travel Time (s) 18.0 40.6 8.9 18.6
Confl. Peds. (#/hr) 18 18 18 18 14 10 10 14
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 12% 10% 11% 19% 7% 6% 15% 13% 19% 10% 20% 11%
Adj. Flow (vph) 130 793 59 174 983 116 70 199 66 142 566 175
Shared Lane Traffic (%)
Lane Group Flow (vph) 130 852 0 174 983 116 70 265 0 142 741 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 0.95 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 0 1 0 0 1 1 2 1
Detector Template 
Leading Detector (m) 24.0 0.0 24.0 0.0 0.0 14.0 14.0 24.0 14.0
Trailing Detector (m) 15.0 0.0 15.0 0.0 0.0 -1.0 -1.0 -1.0 -1.0
Detector 1 Position(m) 15.0 0.0 15.0 0.0 0.0 -1.0 -1.0 -1.0 -1.0
Detector 1 Size(m) 9.0 0.0 9.0 0.0 0.0 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 15.0
Detector 2 Size(m) 9.0
Detector 2 Type Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0



Lanes, Volumes, Timings AM Peak Hour
98: DUNDAS ST & RR 36 (ANDERSON ST) Whitby Oshawa - 2041 Future BRT w TSP AM

Synchro 11 02-23-2021
IBI Group Page 2

Lane Group Ø10
Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphpl)
Storage Length (m)
Storage Lanes
Taper Length (m)
Lane Util. Factor
Ped Bike Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (k/h)
Link Distance (m)
Travel Time (s)
Confl. Peds. (#/hr)
Peak Hour Factor
Heavy Vehicles (%)
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(m)
Link Offset(m)
Crosswalk Width(m)
Two way Left Turn Lane
Headway Factor
Turning Speed (k/h)
Number of Detectors 
Detector Template 
Leading Detector (m)
Trailing Detector (m)
Detector 1 Position(m)
Detector 1 Size(m)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)
Detector 2 Position(m)
Detector 2 Size(m)
Detector 2 Type
Detector 2 Channel
Detector 2 Extend (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Turn Type Prot NA Prot NA Perm Perm NA pm+pt NA
Protected Phases 1 6 5 2 8 7 4
Permitted Phases 2 8 4
Detector Phase 1 5 2 8 8 7 4
Switch Phase
Minimum Initial (s) 5.0 20.0 5.0 20.0 20.0 8.0 8.0 5.0 8.0
Minimum Split (s) 10.3 29.0 10.3 29.0 29.0 33.1 33.1 9.0 33.1
Total Split (s) 22.0 50.0 28.0 56.0 56.0 43.0 43.0 9.0 52.0
Total Split (%) 15.7% 35.7% 20.0% 40.0% 40.0% 30.7% 30.7% 6.4% 37.1%
Maximum Green (s) 16.7 44.0 22.7 50.0 50.0 36.9 36.9 6.0 45.9
Yellow Time (s) 3.0 3.7 3.0 3.7 3.7 4.2 4.2 3.0 4.2
All-Red Time (s) 2.3 2.3 2.3 2.3 2.3 1.9 1.9 0.0 1.9
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.3 6.0 5.3 6.0 6.0 6.1 6.1 3.0 6.1
Lead/Lag Lead Lag Lead Lag Lag Lag Lag Lead
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max C-Max None None None None
Walk Time (s) 15.0 15.0 15.0 15.0 15.0 15.0
Flash Dont Walk (s) 5.0 5.0 5.0 12.0 12.0 12.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 15.8 61.5 20.7 66.4 66.4 31.4 31.4 43.5 40.4
Actuated g/C Ratio 0.11 0.44 0.15 0.47 0.47 0.22 0.22 0.31 0.29
v/c Ratio 0.72 0.55 0.79 0.62 0.15 0.86 0.36 0.48 0.87
Control Delay 43.9 53.2 77.2 32.3 7.5 120.0 40.2 41.9 56.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 43.9 53.2 77.2 32.3 7.5 120.0 40.2 41.9 56.4
LOS D D E C A F D D E
Approach Delay 52.0 36.2 56.9 54.1
Approach LOS D D E D

Intersection Summary
Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 95
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.87
Intersection Signal Delay: 47.2 Intersection LOS: D
Intersection Capacity Utilization 78.7% ICU Level of Service D
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     98: DUNDAS ST & RR 36 (ANDERSON ST)
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Lane Group Ø10
Turn Type
Protected Phases 10
Permitted Phases
Detector Phase
Switch Phase
Minimum Initial (s) 3.5
Minimum Split (s) 10.0
Total Split (s) 10.0
Total Split (%) 7%
Maximum Green (s) 3.5
Yellow Time (s) 3.7
All-Red Time (s) 2.8
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0
Recall Mode None
Walk Time (s)
Flash Dont Walk (s)
Pedestrian Calls (#/hr)
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS

Intersection Summary
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Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 130 852 174 983 116 70 265 142 741
v/c Ratio 0.72 0.55 0.79 0.62 0.15 0.86 0.36 0.48 0.87
Control Delay 43.9 53.2 77.2 32.3 7.5 120.0 40.2 41.9 56.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 43.9 53.2 77.2 32.3 7.5 120.0 40.2 41.9 56.4
Queue Length 50th (m) 29.7 111.4 45.6 77.2 0.0 17.2 24.8 27.2 90.6
Queue Length 95th (m) m27.4 m105.2 64.7 122.6 13.7 #41.5 34.6 41.4 108.2
Internal Link Dist (m) 226.1 539.2 99.0 233.8
Turn Bay Length (m) 65.0 40.2 40.0 37.3 29.6
Base Capacity (vph) 206 1562 257 1581 752 95 852 295 966
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.63 0.55 0.68 0.62 0.15 0.74 0.31 0.48 0.77

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 120 730 54 160 904 107 64 183 61 131 521 161
Future Volume (vph) 120 730 54 160 904 107 64 183 61 131 521 161
Ideal Flow (vphpl) 1900 2000 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.3 6.0 5.3 6.0 6.0 6.1 6.1 3.0 6.1
Lane Util. Factor 1.00 *1.00 1.00 0.95 1.00 1.00 *1.00 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.95 1.00 0.99 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.96 1.00 0.96
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1594 3544 1500 3336 1433 1537 3138 1615 2883
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.22 1.00 0.50 1.00
Satd. Flow (perm) 1594 3544 1500 3336 1433 361 3138 850 2883
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 130 793 59 174 983 116 70 199 66 142 566 175
RTOR Reduction (vph) 0 3 0 0 0 61 0 26 0 0 22 0
Lane Group Flow (vph) 130 849 0 174 983 55 70 239 0 142 719 0
Confl. Peds. (#/hr) 18 18 18 18 14 10 10 14
Heavy Vehicles (%) 12% 10% 11% 19% 7% 6% 15% 13% 19% 10% 20% 11%
Turn Type Prot NA Prot NA Perm Perm NA pm+pt NA
Protected Phases 1 6 5 2 8 7 4
Permitted Phases 2 8 4
Actuated Green, G (s) 15.8 61.5 20.7 66.4 66.4 31.4 31.4 40.4 40.4
Effective Green, g (s) 15.8 61.5 20.7 66.4 66.4 31.4 31.4 40.4 40.4
Actuated g/C Ratio 0.11 0.44 0.15 0.47 0.47 0.22 0.22 0.29 0.29
Clearance Time (s) 5.3 6.0 5.3 6.0 6.0 6.1 6.1 3.0 6.1
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 179 1556 221 1582 679 80 703 278 831
v/s Ratio Prot 0.08 0.24 c0.12 c0.29 0.08 0.02 c0.25
v/s Ratio Perm 0.04 0.19 0.13
v/c Ratio 0.73 0.55 0.79 0.62 0.08 0.88 0.34 0.51 0.87
Uniform Delay, d1 60.0 28.9 57.5 27.4 20.1 52.4 45.6 41.0 47.2
Progression Factor 0.62 1.71 0.98 1.04 2.93 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.4 0.4 14.8 1.6 0.2 60.2 0.3 1.6 9.3
Delay (s) 41.4 49.8 71.4 30.1 59.2 112.6 45.9 42.6 56.6
Level of Service D D E C E F D D E
Approach Delay (s) 48.7 38.4 59.8 54.3
Approach LOS D D E D

Intersection Summary
HCM 2000 Control Delay 47.4 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 26.9
Intersection Capacity Utilization 78.7% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 35 835 103 13 1060 32 87 32 21 31 41 62
Future Volume (vph) 35 835 103 13 1060 32 87 32 21 31 41 62
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 41.4 0.0 25.9 0.0 33.5 0.0 28.6 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 23.3 14.6 40.0 22.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.99 0.98 1.00 0.98 0.99 0.99 0.98
Frt 0.984 0.996 0.941 0.910
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1552 3106 0 1668 3208 0 1566 1653 0 1623 1553 0
Flt Permitted 0.950 0.950 0.605 0.719
Satd. Flow (perm) 1549 3106 0 1636 3208 0 978 1653 0 1217 1553 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 14 3 21 47
Link Speed (k/h) 50 50 50 50
Link Distance (m) 563.2 253.5 146.1 163.8
Travel Time (s) 40.6 18.3 10.5 11.8
Confl. Peds. (#/hr) 2 17 17 2 14 6 6 14
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 15% 12% 11% 7% 11% 2% 14% 10% 0% 10% 6% 9%
Adj. Flow (vph) 38 908 112 14 1152 35 95 35 23 34 45 67
Shared Lane Traffic (%)
Lane Group Flow (vph) 38 1020 0 14 1187 0 95 58 0 34 112 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 0 0 0 1 1 1 1
Detector Template 
Leading Detector (m) 22.3 0.0 0.0 0.0 9.0 9.0 15.0 15.0
Trailing Detector (m) 13.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 13.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 0.0 0.0 0.0 9.0 9.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 1 6 5 2 8 4
Permitted Phases 8 4
Detector Phase 1 5 8 8 4 4
Switch Phase
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Lane Group Ø10
Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphpl)
Storage Length (m)
Storage Lanes
Taper Length (m)
Lane Util. Factor
Ped Bike Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (k/h)
Link Distance (m)
Travel Time (s)
Confl. Peds. (#/hr)
Peak Hour Factor
Heavy Vehicles (%)
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(m)
Link Offset(m)
Crosswalk Width(m)
Two way Left Turn Lane
Headway Factor
Turning Speed (k/h)
Number of Detectors 
Detector Template 
Leading Detector (m)
Trailing Detector (m)
Detector 1 Position(m)
Detector 1 Size(m)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)
Turn Type
Protected Phases 10
Permitted Phases
Detector Phase
Switch Phase
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Minimum Initial (s) 4.0 20.0 4.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 18.3 28.0 18.3 28.0 31.0 31.0 31.0 31.0
Total Split (s) 19.0 78.0 19.0 78.0 33.0 33.0 33.0 33.0
Total Split (%) 13.6% 55.7% 13.6% 55.7% 23.6% 23.6% 23.6% 23.6%
Maximum Green (s) 13.7 72.4 13.7 72.4 27.0 27.0 27.0 27.0
Yellow Time (s) 3.7 4.0 3.7 4.0 3.3 3.3 3.3 3.3
All-Red Time (s) 1.6 1.6 1.6 1.6 2.7 2.7 2.7 2.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.3 5.6 5.3 5.6 6.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max None None None None
Walk Time (s) 10.0 10.0 13.0 13.0 13.0 13.0
Flash Dont Walk (s) 5.0 5.0 12.0 12.0 12.0 12.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 7.9 105.1 6.8 99.2 18.0 18.0 18.0 18.0
Actuated g/C Ratio 0.06 0.75 0.05 0.71 0.13 0.13 0.13 0.13
v/c Ratio 0.44 0.44 0.17 0.52 0.76 0.25 0.22 0.47
Control Delay 67.5 5.5 68.2 12.1 92.3 37.8 55.2 37.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 67.5 5.5 68.2 12.1 92.3 37.8 55.2 37.7
LOS E A E B F D E D
Approach Delay 7.7 12.8 71.6 41.8
Approach LOS A B E D

Intersection Summary
Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.76
Intersection Signal Delay: 15.8 Intersection LOS: B
Intersection Capacity Utilization 53.2% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     154: GLEN HILL DR & DUNDAS ST
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Lane Group Ø10
Minimum Initial (s) 3.5
Minimum Split (s) 10.0
Total Split (s) 10.0
Total Split (%) 7%
Maximum Green (s) 3.5
Yellow Time (s) 3.7
All-Red Time (s) 2.8
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0
Recall Mode None
Walk Time (s)
Flash Dont Walk (s)
Pedestrian Calls (#/hr)
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS

Intersection Summary
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 38 1020 14 1187 95 58 34 112
v/c Ratio 0.44 0.44 0.17 0.52 0.76 0.25 0.22 0.47
Control Delay 67.5 5.5 68.2 12.1 92.3 37.8 55.2 37.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 67.5 5.5 68.2 12.1 92.3 37.8 55.2 37.7
Queue Length 50th (m) 9.4 18.9 3.5 70.6 23.7 8.5 7.9 15.3
Queue Length 95th (m) m18.8 47.8 10.3 112.1 39.5 19.7 16.8 30.9
Internal Link Dist (m) 539.2 229.5 122.1 139.8
Turn Bay Length (m) 41.4 25.9 33.5 28.6
Base Capacity (vph) 151 2335 163 2274 188 335 234 337
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.25 0.44 0.09 0.52 0.51 0.17 0.15 0.33

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 35 835 103 13 1060 32 87 32 21 31 41 62
Future Volume (vph) 35 835 103 13 1060 32 87 32 21 31 41 62
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.3 5.6 5.3 5.6 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 0.99 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 0.99 1.00
Frt 1.00 0.98 1.00 1.00 1.00 0.94 1.00 0.91
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1552 3104 1668 3207 1536 1652 1608 1553
Flt Permitted 0.95 1.00 0.95 1.00 0.61 1.00 0.72 1.00
Satd. Flow (perm) 1552 3104 1668 3207 978 1652 1217 1553
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 38 908 112 14 1152 35 95 35 23 34 45 67
RTOR Reduction (vph) 0 4 0 0 1 0 0 18 0 0 41 0
Lane Group Flow (vph) 38 1016 0 14 1186 0 95 40 0 34 71 0
Confl. Peds. (#/hr) 2 17 17 2 14 6 6 14
Heavy Vehicles (%) 15% 12% 11% 7% 11% 2% 14% 10% 0% 10% 6% 9%
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 1 6 5 2 8 4
Permitted Phases 8 4
Actuated Green, G (s) 7.0 101.9 3.2 98.1 18.0 18.0 18.0 18.0
Effective Green, g (s) 7.0 101.9 3.2 98.1 18.0 18.0 18.0 18.0
Actuated g/C Ratio 0.05 0.73 0.02 0.70 0.13 0.13 0.13 0.13
Clearance Time (s) 5.3 5.6 5.3 5.6 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 77 2259 38 2247 125 212 156 199
v/s Ratio Prot c0.02 c0.33 0.01 c0.37 0.02 0.05
v/s Ratio Perm c0.10 0.03
v/c Ratio 0.49 0.45 0.37 0.53 0.76 0.19 0.22 0.36
Uniform Delay, d1 64.8 7.7 67.4 10.0 58.9 54.5 54.7 55.7
Progression Factor 0.85 0.61 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.3 0.6 6.0 0.9 23.4 0.4 0.7 1.1
Delay (s) 59.7 5.3 73.4 10.8 82.3 54.9 55.4 56.8
Level of Service E A E B F D E E
Approach Delay (s) 7.3 11.6 71.9 56.5
Approach LOS A B E E

Intersection Summary
HCM 2000 Control Delay 16.0 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 23.4
Intersection Capacity Utilization 53.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR Ø10
Lane Configurations
Traffic Volume (vph) 775 48 77 967 42 21
Future Volume (vph) 775 48 77 967 42 21
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 26.6 28.2 0.0
Storage Lanes 0 1 1 1
Taper Length (m) 28.8 24.6
Lane Util. Factor *1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.99 0.99
Frt 0.992 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1508 0 1397 1566 1447 1250
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1508 0 1385 1566 1435 1250
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 3 23
Link Speed (k/h) 50 50 50
Link Distance (m) 160.3 229.7 303.4
Travel Time (s) 11.5 16.5 21.8
Confl. Peds. (#/hr) 9 9 6
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 11% 10% 15% 8% 11% 15%
Adj. Flow (vph) 842 52 84 1051 46 23
Shared Lane Traffic (%)
Lane Group Flow (vph) 894 0 84 1051 46 23
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(m) 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 15 25 25 15
Number of Detectors 0 0 0 1 1
Detector Template 
Leading Detector (m) 0.0 0.0 0.0 9.0 9.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 0.0 0.0 0.0 9.0 9.0
Detector 1 Type Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Turn Type NA Prot NA Perm Perm
Protected Phases 2 1 6 10
Permitted Phases 8 8
Detector Phase 8 8
Switch Phase
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Lane Group EBT EBR WBL WBT NBL NBR Ø10
Minimum Initial (s) 20.0 4.0 20.0 8.0 8.0 3.5
Minimum Split (s) 29.0 10.5 29.0 35.5 35.5 10.0
Total Split (s) 80.5 14.0 94.5 35.5 35.5 10.0
Total Split (%) 57.5% 10.0% 67.5% 25.4% 25.4% 7%
Maximum Green (s) 74.1 7.5 88.1 30.0 30.0 3.5
Yellow Time (s) 4.0 3.7 4.0 3.3 3.3 3.7
All-Red Time (s) 2.4 2.8 2.4 2.2 2.2 2.8
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.4 6.5 6.4 5.5 5.5
Lead/Lag Lag Lead
Lead-Lag Optimize? Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 14.0 14.0 23.0 23.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 74.1 39.9 121.7 10.3 10.3
Actuated g/C Ratio 0.53 0.28 0.87 0.07 0.07
v/c Ratio 1.12 0.21 0.77 0.43 0.20
Control Delay 91.3 39.1 23.5 74.0 25.0
Queue Delay 0.1 0.0 3.2 0.0 0.0
Total Delay 91.3 39.1 26.7 74.0 25.0
LOS F D C E C
Approach Delay 91.3 27.6 57.7
Approach LOS F C E

Intersection Summary
Area Type: CBD
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 2:EBT, Start of Green
Natural Cycle: 145
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.12
Intersection Signal Delay: 55.7 Intersection LOS: E
Intersection Capacity Utilization 75.3% ICU Level of Service D
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     97: LUPIN DR & DUNDAS ST
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Lane Group EBT WBL WBT NBL NBR
Lane Group Flow (vph) 894 84 1051 46 23
v/c Ratio 1.12 0.21 0.77 0.43 0.20
Control Delay 91.3 39.1 23.5 74.0 25.0
Queue Delay 0.1 0.0 3.2 0.0 0.0
Total Delay 91.3 39.1 26.7 74.0 25.0
Queue Length 50th (m) ~264.4 18.7 160.8 11.5 0.0
Queue Length 95th (m) m#317.6 m30.8 211.2 23.2 8.2
Internal Link Dist (m) 136.3 205.7 279.4
Turn Bay Length (m) 26.6 28.2
Base Capacity (vph) 799 397 1362 307 285
Starvation Cap Reductn 8 0 0 0 0
Spillback Cap Reductn 0 0 214 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 1.13 0.21 0.92 0.15 0.08

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 775 48 77 967 42 21
Future Volume (vph) 775 48 77 967 42 21
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.4 6.5 6.4 5.5 5.5
Lane Util. Factor *1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 0.99 1.00
Frt 0.99 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1508 1397 1566 1435 1250
Flt Permitted 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1508 1397 1566 1435 1250
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 842 52 84 1051 46 23
RTOR Reduction (vph) 1 0 0 0 0 22
Lane Group Flow (vph) 893 0 84 1051 46 1
Confl. Peds. (#/hr) 9 9 6
Heavy Vehicles (%) 11% 10% 15% 8% 11% 15%
Turn Type NA Prot NA Perm Perm
Protected Phases 2 1 6
Permitted Phases 8 8
Actuated Green, G (s) 73.0 39.9 119.4 8.7 8.7
Effective Green, g (s) 73.0 39.9 119.4 8.7 8.7
Actuated g/C Ratio 0.52 0.28 0.85 0.06 0.06
Clearance Time (s) 6.4 6.5 6.4 5.5 5.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 786 398 1335 89 77
v/s Ratio Prot c0.59 0.06 c0.67
v/s Ratio Perm c0.03 0.00
v/c Ratio 1.14 0.21 0.79 0.52 0.02
Uniform Delay, d1 33.5 38.1 4.6 63.6 61.6
Progression Factor 0.81 0.93 3.23 1.00 1.00
Incremental Delay, d2 71.0 0.9 2.4 5.0 0.1
Delay (s) 98.0 36.2 17.3 68.6 61.7
Level of Service F D B E E
Approach Delay (s) 98.0 18.7 66.3
Approach LOS F B E

Intersection Summary
HCM 2000 Control Delay 54.1 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.06
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 24.9
Intersection Capacity Utilization 75.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 2 2 0 218 0 325 754 1639 0 15 665 308
Future Volume (vph) 2 2 0 218 0 325 754 1639 0 15 665 308
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 2050 2005 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 0.0 0.0 154.0 0.0 18.0 0.0 91.0 20.0
Storage Lanes 0 0 1 2 1 0 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.88 1.00 *1.00 0.95 1.00 *1.00 1.00
Ped Bike Factor 1.00 1.00 1.00 0.97
Frt 0.850 0.850
Flt Protected 0.976 0.950 0.950 0.950
Satd. Flow (prot) 0 1875 0 0 1644 2737 1875 3754 0 1825 3591 1526
Flt Permitted 0.890 0.755 0.178 0.142
Satd. Flow (perm) 0 1710 0 0 1305 2737 351 3754 0 273 3591 1483
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 353 112
Link Speed (k/h) 50 50 70 60
Link Distance (m) 143.8 302.0 224.5 306.1
Travel Time (s) 10.4 21.7 11.5 18.4
Confl. Peds. (#/hr) 1 1 3 3 3 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 0% 11% 0% 5% 5% 8% 0% 0% 7% 7%
Adj. Flow (vph) 2 2 0 237 0 353 820 1782 0 16 723 335
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 4 0 0 237 353 820 1782 0 16 723 335
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.89 0.92 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 2 1 2 1 1 1 0 0 0 0
Detector Template 
Leading Detector (m) 15.2 9.0 15.2 9.0 15.0 18.0 0.0 0.0 0.0 0.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 9.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 9.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 1.8 9.0 1.8 9.0 15.0 9.0 1.8 1.8 1.8 1.8
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 13.4 13.4
Detector 2 Size(m) 1.8 1.8
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
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Lane Group Ø10
Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphpl)
Lane Width (m)
Storage Length (m)
Storage Lanes
Taper Length (m)
Lane Util. Factor
Ped Bike Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (k/h)
Link Distance (m)
Travel Time (s)
Confl. Peds. (#/hr)
Peak Hour Factor
Heavy Vehicles (%)
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(m)
Link Offset(m)
Crosswalk Width(m)
Two way Left Turn Lane
Headway Factor
Turning Speed (k/h)
Number of Detectors 
Detector Template 
Leading Detector (m)
Trailing Detector (m)
Detector 1 Position(m)
Detector 1 Size(m)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)
Detector 2 Position(m)
Detector 2 Size(m)
Detector 2 Type
Detector 2 Channel
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Lane Group NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Detector 2 Extend (s) 0.0 0.0
Turn Type Perm NA Perm NA Perm pm+pt NA Perm NA Perm
Protected Phases 8 4 5 2 6
Permitted Phases 8 4 4 2 6 6
Detector Phase 8 8 4 4 4 5 2 6 6 6
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 4.0 20.0 20.0 20.0 20.0
Minimum Split (s) 35.7 35.7 35.7 35.7 35.7 10.0 34.0 34.0 34.0 34.0
Total Split (s) 36.0 36.0 36.0 36.0 36.0 55.0 94.0 39.0 39.0 39.0
Total Split (%) 25.7% 25.7% 25.7% 25.7% 25.7% 39.3% 67.1% 27.9% 27.9% 27.9%
Maximum Green (s) 29.3 29.3 29.3 29.3 29.3 51.0 86.8 31.8 31.8 31.8
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.4 4.4 4.4 4.4
All-Red Time (s) 2.7 2.7 2.7 2.7 2.7 0.0 2.8 2.8 2.8 2.8
Lost Time Adjust (s) 0.0 0.0 0.0 -3.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.7 6.7 6.7 1.0 7.2 7.2 7.2 7.2
Lead/Lag Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None C-Max C-Max C-Max C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 22.0 22.0 22.0 22.0 22.0 18.0 18.0 18.0 18.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 27.8 27.8 27.8 104.5 98.3 33.7 33.7 33.7
Actuated g/C Ratio 0.20 0.20 0.20 0.75 0.70 0.24 0.24 0.24
v/c Ratio 0.01 0.92 0.43 0.86 0.68 0.24 0.84 0.76
Control Delay 44.2 92.8 6.1 34.3 13.7 55.9 60.6 45.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 44.2 92.8 6.1 34.3 13.7 55.9 60.6 45.1
LOS D F A C B E E D
Approach Delay 44.3 40.9 20.2 55.7
Approach LOS D D C E

Intersection Summary
Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 2:NETL and 6:SWTL, Start of Green
Natural Cycle: 120
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.92
Intersection Signal Delay: 32.0 Intersection LOS: C
Intersection Capacity Utilization 95.9% ICU Level of Service F
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     257: HWY 2 (KINGSTON RD) & RR 27 (ALTONA RD)
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Lane Group Ø10
Detector 2 Extend (s)
Turn Type
Protected Phases 10
Permitted Phases
Detector Phase
Switch Phase
Minimum Initial (s) 4.0
Minimum Split (s) 10.0
Total Split (s) 10.0
Total Split (%) 7%
Maximum Green (s) 4.0
Yellow Time (s) 4.0
All-Red Time (s) 2.0
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0
Recall Mode None
Walk Time (s)
Flash Dont Walk (s)
Pedestrian Calls (#/hr)
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS

Intersection Summary
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Lane Group NBT SBT SBR NEL NET SWL SWT SWR
Lane Group Flow (vph) 4 237 353 820 1782 16 723 335
v/c Ratio 0.01 0.92 0.43 0.86 0.68 0.24 0.84 0.76
Control Delay 44.2 92.8 6.1 34.3 13.7 55.9 60.6 45.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 44.2 92.8 6.1 34.3 13.7 55.9 60.6 45.1
Queue Length 50th (m) 0.9 64.0 0.0 164.0 133.2 3.7 97.6 60.4
Queue Length 95th (m) 4.3 #110.5 13.8 227.9 154.6 11.3 #127.6 #105.1
Internal Link Dist (m) 119.8 278.0 200.5 282.1
Turn Bay Length (m) 18.0 91.0 20.0
Base Capacity (vph) 357 273 851 954 2636 66 865 442
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.01 0.87 0.41 0.86 0.68 0.24 0.84 0.76

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 2 2 0 218 0 325 754 1639 0 15 665 308
Future Volume (vph) 2 2 0 218 0 325 754 1639 0 15 665 308
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 2050 2005 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.7 6.7 6.7 1.0 7.2 7.2 7.2 7.2
Lane Util. Factor 1.00 1.00 0.88 1.00 *1.00 1.00 *1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.98 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1874 1642 2737 1875 3754 1824 3591 1483
Flt Permitted 0.89 0.76 1.00 0.18 1.00 0.14 1.00 1.00
Satd. Flow (perm) 1709 1305 2737 351 3754 273 3591 1483
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 2 2 0 237 0 353 820 1782 0 16 723 335
RTOR Reduction (vph) 0 0 0 0 0 283 0 0 0 0 0 85
Lane Group Flow (vph) 0 4 0 0 237 70 820 1782 0 16 723 250
Confl. Peds. (#/hr) 1 1 3 3 3 3
Heavy Vehicles (%) 0% 0% 0% 11% 0% 5% 5% 8% 0% 0% 7% 7%
Turn Type Perm NA Perm NA Perm pm+pt NA Perm NA Perm
Protected Phases 8 4 5 2 6
Permitted Phases 8 4 4 2 6 6
Actuated Green, G (s) 27.8 27.8 27.8 98.3 98.3 33.7 33.7 33.7
Effective Green, g (s) 27.8 27.8 27.8 101.3 98.3 33.7 33.7 33.7
Actuated g/C Ratio 0.20 0.20 0.20 0.72 0.70 0.24 0.24 0.24
Clearance Time (s) 6.7 6.7 6.7 4.0 7.2 7.2 7.2 7.2
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 339 259 543 946 2635 65 864 356
v/s Ratio Prot c0.39 0.47 c0.20
v/s Ratio Perm 0.00 c0.18 0.03 0.23 0.06 0.17
v/c Ratio 0.01 0.92 0.13 0.87 0.68 0.25 0.84 0.70
Uniform Delay, d1 45.1 54.9 46.1 25.5 11.8 42.9 50.5 48.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 33.9 0.1 8.4 1.4 8.8 9.5 11.0
Delay (s) 45.1 88.9 46.3 33.9 13.2 51.7 60.0 59.6
Level of Service D F D C B D E E
Approach Delay (s) 45.1 63.4 19.7 59.7
Approach LOS D E B E

Intersection Summary
HCM 2000 Control Delay 35.9 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.90
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.9
Intersection Capacity Utilization 95.9% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 348 1296 333 257 618 259 243 1661 589 214 898 173
Future Volume (vph) 348 1296 333 257 618 259 243 1661 589 214 898 173
Ideal Flow (vphpl) 2050 2005 1900 2050 1900 1900 2050 2005 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 120.0 65.0 115.0 100.0 115.0 85.0 135.0 150.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 *1.00 1.00 1.00 *1.00 1.00
Ped Bike Factor 0.99 0.95 0.99 0.95 0.99 0.96 1.00 0.95
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1931 3975 1601 1931 3544 1585 1950 5963 1617 1738 5437 1555
Flt Permitted 0.950 0.950 0.187 0.100
Satd. Flow (perm) 1904 3975 1514 1919 3544 1512 381 5963 1556 183 5437 1485
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 192 204 313 192
Link Speed (k/h) 60 60 60 60
Link Distance (m) 324.0 371.9 333.8 249.1
Travel Time (s) 19.4 22.3 20.0 14.9
Confl. Peds. (#/hr) 25 31 31 25 30 23 23 30
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 2% 2% 2% 2% 3% 3% 1% 2% 1% 5% 6% 5%
Adj. Flow (vph) 378 1409 362 279 672 282 264 1805 640 233 976 188
Shared Lane Traffic (%)
Lane Group Flow (vph) 378 1409 362 279 672 282 264 1805 640 233 976 188
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.89 0.92 0.99 0.89 0.99 0.99 0.89 0.92 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Turn Type Prot NA Perm Prot NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 1 6 5 2 3 8 7 4
Permitted Phases 6 2 8 8 4 4
Minimum Split (s) 10.8 39.0 39.0 10.8 39.0 39.0 9.0 44.0 44.0 9.0 44.0 44.0
Total Split (s) 31.2 55.0 55.0 21.0 44.8 44.8 10.0 44.0 44.0 10.0 44.0 44.0
Total Split (%) 22.3% 39.3% 39.3% 15.0% 32.0% 32.0% 7.1% 31.4% 31.4% 7.1% 31.4% 31.4%
Maximum Green (s) 25.4 48.0 48.0 15.2 37.8 37.8 7.0 37.0 37.0 7.0 37.0 37.0
Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.2 4.2
All-Red Time (s) 2.8 2.8 2.8 2.8 2.8 2.8 0.0 2.8 2.8 0.0 2.8 2.8
Lost Time Adjust (s) -3.0 0.0 0.0 -3.0 0.0 0.0 -3.0 0.0 0.0 -3.0 0.0 0.0
Total Lost Time (s) 2.8 7.0 7.0 2.8 7.0 7.0 0.0 7.0 7.0 0.0 7.0 7.0
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Walk Time (s) 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0
Flash Dont Walk (s) 9.0 9.0 9.0 9.0 16.0 16.0 16.0 16.0



Lanes, Volumes, Timings PM Peak Hour
234: RR 1 (BROCK RD) & HWY 2 (KINGSTON RD) Pickering Ajax - 2041Future BRT w PM

Synchro 11 02-25-2021
IBI Group Page 2

Lane Group Ø10
Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphpl)
Lane Width (m)
Storage Length (m)
Storage Lanes
Taper Length (m)
Lane Util. Factor
Ped Bike Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (k/h)
Link Distance (m)
Travel Time (s)
Confl. Peds. (#/hr)
Peak Hour Factor
Heavy Vehicles (%)
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(m)
Link Offset(m)
Crosswalk Width(m)
Two way Left Turn Lane
Headway Factor
Turning Speed (k/h)
Turn Type
Protected Phases 10
Permitted Phases
Minimum Split (s) 10.0
Total Split (s) 10.0
Total Split (%) 7%
Maximum Green (s) 4.0
Yellow Time (s) 4.0
All-Red Time (s) 2.0
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag
Lead-Lag Optimize?
Walk Time (s)
Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 28.4 48.0 48.0 18.2 37.8 37.8 54.0 37.0 37.0 54.0 37.0 37.0
Actuated g/C Ratio 0.20 0.34 0.34 0.13 0.27 0.27 0.39 0.26 0.26 0.39 0.26 0.26
v/c Ratio 0.97 1.03 0.56 1.11 0.70 0.51 1.02 1.15 1.00 1.29 0.68 0.35
Control Delay 92.9 78.4 20.5 144.3 50.7 15.7 95.9 119.5 61.4 193.4 49.0 6.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 92.9 78.4 20.5 144.3 50.7 15.7 95.9 119.5 61.4 193.4 49.0 6.9
LOS F E C F D B F F E F D A
Approach Delay 71.2 63.9 103.5 67.4
Approach LOS E E F E

Intersection Summary
Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 135
Control Type: Pretimed
Maximum v/c Ratio: 1.29
Intersection Signal Delay: 81.0 Intersection LOS: F
Intersection Capacity Utilization 108.8% ICU Level of Service G
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     234: RR 1 (BROCK RD) & HWY 2 (KINGSTON RD)
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Lane Group Ø10
Pedestrian Calls (#/hr)
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS

Intersection Summary
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 378 1409 362 279 672 282 264 1805 640 233 976 188
v/c Ratio 0.97 1.03 0.56 1.11 0.70 0.51 1.02 1.15 1.00 1.29 0.68 0.35
Control Delay 92.9 78.4 20.5 144.3 50.7 15.7 95.9 119.5 61.4 193.4 49.0 6.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 92.9 78.4 20.5 144.3 50.7 15.7 95.9 119.5 61.4 193.4 49.0 6.9
Queue Length 50th (m) 104.8 ~209.0 37.4 ~88.2 88.6 16.7 ~53.2 ~194.7 107.1 ~65.1 81.2 0.0
Queue Length 95th (m) #166.7 #249.4 69.3 #143.9 110.3 44.3 #108.7 #221.1 #188.8 #118.2 95.6 17.3
Internal Link Dist (m) 300.0 347.9 309.8 225.1
Turn Bay Length (m) 120.0 65.0 115.0 100.0 115.0 85.0 135.0 150.0
Base Capacity (vph) 391 1362 645 251 956 557 259 1575 641 181 1436 533
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.97 1.03 0.56 1.11 0.70 0.51 1.02 1.15 1.00 1.29 0.68 0.35

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 348 1296 333 257 618 259 243 1661 589 214 898 173
Future Volume (vph) 348 1296 333 257 618 259 243 1661 589 214 898 173
Ideal Flow (vphpl) 2050 2005 1900 2050 1900 1900 2050 2005 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 2.8 7.0 7.0 2.8 7.0 7.0 0.0 7.0 7.0 0.0 7.0 7.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 *1.00 1.00 1.00 *1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.96 1.00 1.00 0.95
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1931 3975 1514 1931 3544 1512 1948 5963 1556 1738 5437 1485
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.19 1.00 1.00 0.10 1.00 1.00
Satd. Flow (perm) 1931 3975 1514 1931 3544 1512 383 5963 1556 183 5437 1485
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 378 1409 362 279 672 282 264 1805 640 233 976 188
RTOR Reduction (vph) 0 0 126 0 0 149 0 0 230 0 0 138
Lane Group Flow (vph) 378 1409 236 279 672 133 264 1805 410 233 976 50
Confl. Peds. (#/hr) 25 31 31 25 30 23 23 30
Heavy Vehicles (%) 2% 2% 2% 2% 3% 3% 1% 2% 1% 5% 6% 5%
Turn Type Prot NA Perm Prot NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 1 6 5 2 3 8 7 4
Permitted Phases 6 2 8 8 4 4
Actuated Green, G (s) 25.4 48.0 48.0 15.2 37.8 37.8 44.0 37.0 37.0 44.0 37.0 37.0
Effective Green, g (s) 28.4 48.0 48.0 18.2 37.8 37.8 50.0 37.0 37.0 50.0 37.0 37.0
Actuated g/C Ratio 0.20 0.34 0.34 0.13 0.27 0.27 0.36 0.26 0.26 0.36 0.26 0.26
Clearance Time (s) 5.8 7.0 7.0 5.8 7.0 7.0 3.0 7.0 7.0 3.0 7.0 7.0
Lane Grp Cap (vph) 391 1362 519 251 956 408 248 1575 411 176 1436 392
v/s Ratio Prot c0.20 c0.35 c0.14 0.19 0.08 c0.30 c0.09 0.18
v/s Ratio Perm 0.16 0.09 0.30 0.26 0.38 0.03
v/c Ratio 0.97 1.03 0.45 1.11 0.70 0.33 1.06 1.15 1.00 1.32 0.68 0.13
Uniform Delay, d1 55.3 46.0 35.8 60.9 46.0 40.9 39.4 51.5 51.4 37.7 46.2 39.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 37.9 33.8 2.9 90.0 4.3 2.1 75.2 73.7 43.6 179.7 2.6 0.7
Delay (s) 93.2 79.8 38.7 150.9 50.4 43.0 114.6 125.2 95.1 217.3 48.8 39.9
Level of Service F E D F D D F F F F D D
Approach Delay (s) 75.2 71.4 117.1 75.7
Approach LOS E E F E

Intersection Summary
HCM 2000 Control Delay 89.8 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.06
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 22.8
Intersection Capacity Utilization 108.8% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Traffic Volume (vph) 205 1766 140 62 787 160 154 50 136 158 80 77
Future Volume (vph) 205 1766 140 62 787 160 154 50 136 158 80 77
Ideal Flow (vphpl) 1900 2005 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 150.0 60.0 60.0 30.0 14.6 0.0 9.4 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.99 0.99 0.99 1.00 0.99
Frt 0.989 0.975 0.890 0.926
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1825 3934 0 1825 3440 0 1789 1676 0 1807 1750 0
Flt Permitted 0.950 0.950 0.546 0.478
Satd. Flow (perm) 1818 3934 0 1825 3440 0 1019 1676 0 906 1750 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 9 20 92 32
Link Speed (k/h) 60 60 50 50
Link Distance (m) 380.5 309.8 54.5 63.9
Travel Time (s) 22.8 18.6 3.9 4.6
Confl. Peds. (#/hr) 5 5 9 4 4 9
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 2% 1% 0% 3% 2% 2% 0% 1% 1% 0% 1%
Adj. Flow (vph) 223 1920 152 67 855 174 167 54 148 172 87 84
Shared Lane Traffic (%)
Lane Group Flow (vph) 223 2072 0 67 1029 0 167 202 0 172 171 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.92 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 1 0 1 1 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 24.0 0.0 15.0 15.0 15.0 15.0
Trailing Detector (m) 15.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 9.0 1.8 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 1 6 5 2 4 8
Permitted Phases 4 8
Detector Phase 1 6 5 2 4 4 8 8
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Lane Group Ø10
Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphpl)
Lane Width (m)
Storage Length (m)
Storage Lanes
Taper Length (m)
Lane Util. Factor
Ped Bike Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (k/h)
Link Distance (m)
Travel Time (s)
Confl. Peds. (#/hr)
Peak Hour Factor
Heavy Vehicles (%)
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(m)
Link Offset(m)
Crosswalk Width(m)
Two way Left Turn Lane
Headway Factor
Turning Speed (k/h)
Number of Detectors 
Detector Template 
Leading Detector (m)
Trailing Detector (m)
Detector 1 Position(m)
Detector 1 Size(m)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)
Turn Type
Protected Phases 10
Permitted Phases
Detector Phase
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Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Switch Phase
Minimum Initial (s) 5.0 20.0 5.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 10.3 31.0 10.3 31.0 40.0 40.0 40.0 40.0
Total Split (s) 27.6 78.2 11.8 62.4 40.0 40.0 40.0 40.0
Total Split (%) 19.7% 55.9% 8.4% 44.6% 28.6% 28.6% 28.6% 28.6%
Maximum Green (s) 22.3 71.7 6.5 55.9 32.8 32.8 32.8 32.8
Yellow Time (s) 3.0 4.2 3.0 4.2 3.5 3.5 3.5 3.5
All-Red Time (s) 2.3 2.3 2.3 2.3 3.7 3.7 3.7 3.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.3 6.5 5.3 6.5 7.2 7.2 7.2 7.2
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max None None None None
Walk Time (s) 6.0 6.0 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 16.0 16.0 27.0 27.0 27.0 27.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 21.8 82.2 10.4 70.8 28.4 28.4 28.4 28.4
Actuated g/C Ratio 0.16 0.59 0.07 0.51 0.20 0.20 0.20 0.20
v/c Ratio 0.79 0.90 0.50 0.59 0.81 0.49 0.94 0.45
Control Delay 75.6 32.6 74.1 27.3 80.8 29.5 106.0 42.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 75.6 32.6 74.1 27.3 80.8 29.5 106.0 42.3
LOS E C E C F C F D
Approach Delay 36.8 30.1 52.7 74.3
Approach LOS D C D E

Intersection Summary
Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 145
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.94
Intersection Signal Delay: 39.6 Intersection LOS: D
Intersection Capacity Utilization 98.9% ICU Level of Service F
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     245: DIXIE RD & HWY 2 (KINGSTON RD)
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Lane Group Ø10
Switch Phase
Minimum Initial (s) 4.0
Minimum Split (s) 10.0
Total Split (s) 10.0
Total Split (%) 7%
Maximum Green (s) 4.0
Yellow Time (s) 4.0
All-Red Time (s) 2.0
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0
Recall Mode None
Walk Time (s)
Flash Dont Walk (s)
Pedestrian Calls (#/hr)
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS

Intersection Summary
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Lane Group EBL EBT WBL WBT SEL SET NWL NWT
Lane Group Flow (vph) 223 2072 67 1029 167 202 172 171
v/c Ratio 0.79 0.90 0.50 0.59 0.81 0.49 0.94 0.45
Control Delay 75.6 32.6 74.1 27.3 80.8 29.5 106.0 42.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 75.6 32.6 74.1 27.3 80.8 29.5 106.0 42.3
Queue Length 50th (m) 60.1 251.9 18.1 105.5 43.4 25.9 46.1 33.0
Queue Length 95th (m) 84.3 #332.0 33.2 143.0 #73.9 49.5 #84.4 54.4
Internal Link Dist (m) 356.5 285.8 30.5 39.9
Turn Bay Length (m) 150.0 60.0 14.6 9.4
Base Capacity (vph) 313 2313 135 1749 238 463 212 434
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.71 0.90 0.50 0.59 0.70 0.44 0.81 0.39

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Traffic Volume (vph) 205 1766 140 62 787 160 154 50 136 158 80 77
Future Volume (vph) 205 1766 140 62 787 160 154 50 136 158 80 77
Ideal Flow (vphpl) 1900 2005 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 5.3 6.5 5.3 6.5 7.2 7.2 7.2 7.2
Lane Util. Factor 1.00 *1.00 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 0.99 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.97 1.00 0.89 1.00 0.93
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1825 3934 1825 3439 1774 1676 1801 1750
Flt Permitted 0.95 1.00 0.95 1.00 0.55 1.00 0.48 1.00
Satd. Flow (perm) 1825 3934 1825 3439 1019 1676 905 1750
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 223 1920 152 67 855 174 167 54 148 172 87 84
RTOR Reduction (vph) 0 4 0 0 10 0 0 73 0 0 26 0
Lane Group Flow (vph) 223 2068 0 67 1019 0 167 129 0 172 145 0
Confl. Peds. (#/hr) 5 5 9 4 4 9
Heavy Vehicles (%) 0% 2% 1% 0% 3% 2% 2% 0% 1% 1% 0% 1%
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 1 6 5 2 4 8
Permitted Phases 4 8
Actuated Green, G (s) 21.8 82.2 10.4 70.8 28.4 28.4 28.4 28.4
Effective Green, g (s) 21.8 82.2 10.4 70.8 28.4 28.4 28.4 28.4
Actuated g/C Ratio 0.16 0.59 0.07 0.51 0.20 0.20 0.20 0.20
Clearance Time (s) 5.3 6.5 5.3 6.5 7.2 7.2 7.2 7.2
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 284 2309 135 1739 206 339 183 355
v/s Ratio Prot c0.12 c0.53 0.04 0.30 0.08 0.08
v/s Ratio Perm 0.16 c0.19
v/c Ratio 0.79 0.90 0.50 0.59 0.81 0.38 0.94 0.41
Uniform Delay, d1 56.8 25.2 62.3 24.3 53.2 48.2 55.0 48.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 13.3 5.9 2.9 1.5 20.9 0.7 48.7 0.8
Delay (s) 70.1 31.1 65.1 25.8 74.1 48.9 103.7 49.3
Level of Service E C E C E D F D
Approach Delay (s) 34.9 28.2 60.3 76.6
Approach LOS C C E E

Intersection Summary
HCM 2000 Control Delay 38.9 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 25.0
Intersection Capacity Utilization 98.9% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 159 202 251 234 192 59 72 1367 181 183 704 211
Future Volume (vph) 159 202 251 234 192 59 72 1367 181 183 704 211
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 2005 1900 2050 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Storage Length (m) 26.0 26.0 29.0 25.0 50.0 46.0 40.0 25.0
Storage Lanes 1 1 1 1 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 *0.95 0.95 1.00 0.95 0.95
Ped Bike Factor 0.98 0.94 0.96 0.96 0.94 0.98 0.99 0.95
Frt 0.850 0.850 0.982 0.965
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1750 1860 1597 1785 1842 1597 1750 3552 0 1834 3209 0
Flt Permitted 0.543 0.527 0.950 0.950
Satd. Flow (perm) 980 1860 1494 954 1842 1532 1653 3552 0 1813 3209 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 204 139 11 31
Link Speed (k/h) 50 50 60 60
Link Distance (m) 313.3 66.1 416.3 549.2
Travel Time (s) 22.6 4.8 25.0 33.0
Confl. Peds. (#/hr) 30 55 55 30 91 50 50 91
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 2% 1% 0% 0% 2% 0% 2% 2% 6% 5% 2% 0%
Adj. Flow (vph) 173 220 273 254 209 64 78 1486 197 199 765 229
Shared Lane Traffic (%)
Lane Group Flow (vph) 173 220 273 254 209 64 78 1683 0 199 994 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 0.95 1.01 0.92 1.01 1.01
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 1 1 1 1 2 1 0 1 0
Detector Template 
Leading Detector (m) 15.0 15.0 15.0 15.0 15.0 15.2 15.0 0.0 15.0 0.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 15.0 15.0 15.0 15.0 15.0 1.8 15.0 1.8 15.0 1.8
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 13.4
Detector 2 Size(m) 1.8
Detector 2 Type Cl+Ex
Detector 2 Channel
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Lane Group Ø10
Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphpl)
Lane Width (m)
Storage Length (m)
Storage Lanes
Taper Length (m)
Lane Util. Factor
Ped Bike Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (k/h)
Link Distance (m)
Travel Time (s)
Confl. Peds. (#/hr)
Peak Hour Factor
Heavy Vehicles (%)
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(m)
Link Offset(m)
Crosswalk Width(m)
Two way Left Turn Lane
Headway Factor
Turning Speed (k/h)
Number of Detectors 
Detector Template 
Leading Detector (m)
Trailing Detector (m)
Detector 1 Position(m)
Detector 1 Size(m)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)
Detector 2 Position(m)
Detector 2 Size(m)
Detector 2 Type
Detector 2 Channel
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Lane Group NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Detector 2 Extend (s) 0.0
Turn Type pm+pt NA Perm pm+pt NA Perm Prot NA Prot NA
Protected Phases 3 8 7 4 1 6 5 2
Permitted Phases 8 8 4 4
Detector Phase 3 8 8 7 4 4 1 6 5 2
Switch Phase
Minimum Initial (s) 5.0 8.0 8.0 5.0 8.0 8.0 5.0 20.0 5.0 20.0
Minimum Split (s) 9.0 50.0 50.0 9.0 50.0 50.0 10.3 38.0 10.3 38.0
Total Split (s) 9.0 50.0 50.0 9.0 50.0 50.0 14.8 57.0 14.0 56.2
Total Split (%) 6.4% 35.7% 35.7% 6.4% 35.7% 35.7% 10.6% 40.7% 10.0% 40.1%
Maximum Green (s) 6.0 43.0 43.0 6.0 43.0 43.0 9.5 50.4 8.7 49.6
Yellow Time (s) 3.0 3.3 3.3 3.0 3.3 3.3 3.0 4.3 3.0 4.3
All-Red Time (s) 0.0 3.7 3.7 0.0 3.7 3.7 2.3 2.3 2.3 2.3
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -3.0 0.0
Total Lost Time (s) 3.0 7.0 7.0 3.0 7.0 7.0 5.3 6.6 2.3 6.6
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None Max Max None Max Max None C-Max None C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 36.0 36.0 36.0 36.0 22.0 22.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 53.0 43.0 43.0 53.0 43.0 43.0 11.8 50.4 21.7 57.3
Actuated g/C Ratio 0.38 0.31 0.31 0.38 0.31 0.31 0.08 0.36 0.16 0.41
v/c Ratio 0.43 0.39 0.46 0.64 0.37 0.11 0.53 1.31 0.70 0.75
Control Delay 33.3 40.6 13.0 41.5 40.3 0.4 73.7 170.1 70.2 38.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 33.3 40.6 13.0 41.5 40.3 0.4 73.7 170.1 70.2 38.8
LOS C D B D D A E F E D
Approach Delay 27.4 36.0 165.9 44.1
Approach LOS C D F D

Intersection Summary
Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 2:SWT and 6:NET, Start of Green
Natural Cycle: 150
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.31
Intersection Signal Delay: 92.1 Intersection LOS: F
Intersection Capacity Utilization 117.9% ICU Level of Service H
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     247: HWY 2 (KINGSTON RD) & GLENANNA RD
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Lane Group Ø10
Detector 2 Extend (s)
Turn Type
Protected Phases 10
Permitted Phases
Detector Phase
Switch Phase
Minimum Initial (s) 4.0
Minimum Split (s) 10.0
Total Split (s) 10.0
Total Split (%) 7%
Maximum Green (s) 4.0
Yellow Time (s) 4.0
All-Red Time (s) 2.0
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0
Recall Mode None
Walk Time (s)
Flash Dont Walk (s)
Pedestrian Calls (#/hr)
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS

Intersection Summary
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Lane Group NBL NBT NBR SBL SBT SBR NEL NET SWL SWT
Lane Group Flow (vph) 173 220 273 254 209 64 78 1683 199 994
v/c Ratio 0.43 0.39 0.46 0.64 0.37 0.11 0.53 1.31 0.70 0.75
Control Delay 33.3 40.6 13.0 41.5 40.3 0.4 73.7 170.1 70.2 38.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 33.3 40.6 13.0 41.5 40.3 0.4 73.7 170.1 70.2 38.8
Queue Length 50th (m) 31.7 48.0 13.9 48.8 45.3 0.0 22.7 ~305.5 52.9 118.7
Queue Length 95th (m) 49.2 71.5 39.0 71.2 68.1 0.0 m24.2 m#293.4 #80.3 152.5
Internal Link Dist (m) 289.3 42.1 392.3 525.2
Turn Bay Length (m) 26.0 26.0 29.0 25.0 50.0 40.0
Base Capacity (vph) 404 571 600 396 565 566 153 1285 284 1331
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.43 0.39 0.46 0.64 0.37 0.11 0.51 1.31 0.70 0.75

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 159 202 251 234 192 59 72 1367 181 183 704 211
Future Volume (vph) 159 202 251 234 192 59 72 1367 181 183 704 211
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 2005 1900 2050 1900 1900
Lane Width 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Total Lost time (s) 3.0 7.0 7.0 3.0 7.0 7.0 5.3 6.6 2.3 6.6
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 *0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.94 1.00 1.00 0.96 1.00 0.98 1.00 0.95
Flpb, ped/bikes 0.99 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.98 1.00 0.97
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1731 1860 1494 1752 1842 1532 1750 3553 1834 3210
Flt Permitted 0.54 1.00 1.00 0.53 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 990 1860 1494 972 1842 1532 1750 3553 1834 3210
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 173 220 273 254 209 64 78 1486 197 199 765 229
RTOR Reduction (vph) 0 0 141 0 0 44 0 7 0 0 18 0
Lane Group Flow (vph) 173 220 132 254 209 20 78 1676 0 199 976 0
Confl. Peds. (#/hr) 30 55 55 30 91 50 50 91
Heavy Vehicles (%) 2% 1% 0% 0% 2% 0% 2% 2% 6% 5% 2% 0%
Turn Type pm+pt NA Perm pm+pt NA Perm Prot NA Prot NA
Protected Phases 3 8 7 4 1 6 5 2
Permitted Phases 8 8 4 4
Actuated Green, G (s) 49.0 43.0 43.0 49.0 43.0 43.0 11.8 50.4 18.7 57.3
Effective Green, g (s) 49.0 43.0 43.0 49.0 43.0 43.0 11.8 50.4 21.7 57.3
Actuated g/C Ratio 0.35 0.31 0.31 0.35 0.31 0.31 0.08 0.36 0.15 0.41
Clearance Time (s) 3.0 7.0 7.0 3.0 7.0 7.0 5.3 6.6 5.3 6.6
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 378 571 458 373 565 470 147 1279 284 1313
v/s Ratio Prot 0.02 0.12 c0.03 0.11 0.04 c0.47 c0.11 0.30
v/s Ratio Perm 0.14 0.09 c0.21 0.01
v/c Ratio 0.46 0.39 0.29 0.68 0.37 0.04 0.53 1.31 0.70 0.74
Uniform Delay, d1 35.1 38.1 36.9 39.4 37.9 34.0 61.4 44.8 56.1 35.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.15 0.71 1.00 1.00
Incremental Delay, d2 0.9 2.0 1.6 5.1 1.9 0.2 1.0 141.3 7.6 3.8
Delay (s) 36.0 40.1 38.4 44.4 39.8 34.2 71.8 172.9 63.7 38.9
Level of Service D D D D D C E F E D
Approach Delay (s) 38.3 41.3 168.5 43.1
Approach LOS D D F D

Intersection Summary
HCM 2000 Control Delay 95.3 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.02
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 27.9
Intersection Capacity Utilization 117.9% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 289 1190 389 271 604 96 365 1054 333 136 601 103
Future Volume (vph) 289 1190 389 271 604 96 365 1054 333 136 601 103
Ideal Flow (vphpl) 2050 2005 1900 2050 1900 1900 2050 2005 1900 2050 1900 1900
Lane Width (m) 3.7 3.5 3.7 3.5 3.5 3.5 3.7 3.7 3.5 3.5 3.7 3.7
Storage Length (m) 115.0 200.0 210.0 45.0 185.0 55.0 110.0 65.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 *1.00 1.00 1.00 0.95 1.00
Ped Bike Factor 0.98 0.94 0.99 0.95 0.99 0.93 0.99 0.95
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1950 3888 1601 1907 3500 1566 1931 4014 1551 1870 3650 1585
Flt Permitted 0.950 0.950 0.228 0.108
Satd. Flow (perm) 1917 3888 1501 1890 3500 1483 458 4014 1449 211 3650 1506
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 218 214 192 215
Link Speed (k/h) 60 60 50 50
Link Distance (m) 709.3 416.3 262.8 362.1
Travel Time (s) 42.6 25.0 18.9 26.1
Confl. Peds. (#/hr) 26 32 32 26 34 48 48 34
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 2% 2% 1% 2% 2% 2% 1% 3% 3% 0% 3%
Adj. Flow (vph) 314 1293 423 295 657 104 397 1146 362 148 653 112
Shared Lane Traffic (%)
Lane Group Flow (vph) 314 1293 423 295 657 104 397 1146 362 148 653 112
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.89 0.95 0.99 0.92 1.01 1.01 0.89 0.92 1.01 0.92 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Turn Type Prot NA Perm Prot NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 1 6 5 2 3 8 7 4
Permitted Phases 6 2 8 8 4 4
Minimum Split (s) 10.8 35.0 35.0 10.8 35.0 35.0 9.0 43.9 43.9 9.0 43.9 43.9
Total Split (s) 30.2 51.1 51.1 22.0 42.9 42.9 13.0 47.9 47.9 9.0 43.9 43.9
Total Split (%) 21.6% 36.5% 36.5% 15.7% 30.6% 30.6% 9.3% 34.2% 34.2% 6.4% 31.4% 31.4%
Maximum Green (s) 24.4 44.1 44.1 16.2 35.9 35.9 10.0 41.0 41.0 6.0 37.0 37.0
Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 4.2 3.0 3.7 3.7 3.0 3.7 3.7
All-Red Time (s) 2.8 2.8 2.8 2.8 2.8 2.8 0.0 3.2 3.2 0.0 3.2 3.2
Lost Time Adjust (s) -3.0 0.0 0.0 -3.0 0.0 0.0 -3.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 2.8 7.0 7.0 2.8 7.0 7.0 0.0 6.9 6.9 3.0 6.9 6.9
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Walk Time (s) 19.0 19.0 19.0 19.0 21.0 21.0 21.0 21.0
Flash Dont Walk (s) 7.0 7.0 7.0 7.0 16.0 16.0 16.0 16.0
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Lane Group Ø10
Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphpl)
Lane Width (m)
Storage Length (m)
Storage Lanes
Taper Length (m)
Lane Util. Factor
Ped Bike Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (k/h)
Link Distance (m)
Travel Time (s)
Confl. Peds. (#/hr)
Peak Hour Factor
Heavy Vehicles (%)
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(m)
Link Offset(m)
Crosswalk Width(m)
Two way Left Turn Lane
Headway Factor
Turning Speed (k/h)
Turn Type
Protected Phases 10
Permitted Phases
Minimum Split (s) 10.0
Total Split (s) 10.0
Total Split (%) 7%
Maximum Green (s) 4.0
Yellow Time (s) 4.0
All-Red Time (s) 2.0
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag
Lead-Lag Optimize?
Walk Time (s)
Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 27.4 44.1 44.1 19.2 35.9 35.9 56.9 41.0 41.0 46.9 37.0 37.0
Actuated g/C Ratio 0.20 0.32 0.32 0.14 0.26 0.26 0.41 0.29 0.29 0.34 0.26 0.26
v/c Ratio 0.82 1.06 0.68 1.13 0.73 0.19 1.23 0.98 0.65 1.05 0.68 0.20
Control Delay 72.4 87.8 25.7 148.4 58.1 4.1 159.5 69.8 25.5 124.0 50.3 0.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 72.4 87.8 25.7 148.4 58.1 4.1 159.5 69.8 25.5 124.0 50.3 0.8
LOS E F C F E A F E C F D A
Approach Delay 72.5 78.0 80.1 56.2
Approach LOS E E F E

Intersection Summary
Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 150
Control Type: Pretimed
Maximum v/c Ratio: 1.23
Intersection Signal Delay: 73.4 Intersection LOS: E
Intersection Capacity Utilization 112.9% ICU Level of Service H
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     246: RR 29 (LIVERPOOL RD) & HWY 2 (KINGSTON RD)
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Lane Group Ø10
Pedestrian Calls (#/hr)
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS

Intersection Summary
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 314 1293 423 295 657 104 397 1146 362 148 653 112
v/c Ratio 0.82 1.06 0.68 1.13 0.73 0.19 1.23 0.98 0.65 1.05 0.68 0.20
Control Delay 72.4 87.8 25.7 148.4 58.1 4.1 159.5 69.8 25.5 124.0 50.3 0.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 72.4 87.8 25.7 148.4 58.1 4.1 159.5 69.8 25.5 124.0 50.3 0.8
Queue Length 50th (m) 84.3 ~195.5 50.4 ~96.7 68.6 1.0 ~107.0 157.4 41.2 ~29.1 85.7 0.0
Queue Length 95th (m) #129.4 #236.0 89.7 #154.7 96.1 m6.1 #180.4 #200.2 76.8 #70.4 106.7 0.0
Internal Link Dist (m) 685.3 392.3 238.8 338.1
Turn Bay Length (m) 115.0 200.0 210.0 45.0 185.0 55.0 110.0 65.0
Base Capacity (vph) 381 1224 622 261 897 539 322 1175 560 141 964 556
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.82 1.06 0.68 1.13 0.73 0.19 1.23 0.98 0.65 1.05 0.68 0.20

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 289 1190 389 271 604 96 365 1054 333 136 601 103
Future Volume (vph) 289 1190 389 271 604 96 365 1054 333 136 601 103
Ideal Flow (vphpl) 2050 2005 1900 2050 1900 1900 2050 2005 1900 2050 1900 1900
Lane Width 3.7 3.5 3.7 3.5 3.5 3.5 3.7 3.7 3.5 3.5 3.7 3.7
Total Lost time (s) 2.8 7.0 7.0 2.8 7.0 7.0 0.0 6.9 6.9 3.0 6.9 6.9
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 *1.00 1.00 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 0.94 1.00 1.00 0.95 1.00 1.00 0.93 1.00 1.00 0.95
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1950 3888 1501 1907 3500 1483 1926 4014 1449 1869 3650 1506
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.23 1.00 1.00 0.11 1.00 1.00
Satd. Flow (perm) 1950 3888 1501 1907 3500 1483 462 4014 1449 213 3650 1506
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 314 1293 423 295 657 104 397 1146 362 148 653 112
RTOR Reduction (vph) 0 0 149 0 0 77 0 0 136 0 0 82
Lane Group Flow (vph) 314 1293 274 295 657 27 397 1146 226 148 653 30
Confl. Peds. (#/hr) 26 32 32 26 34 48 48 34
Heavy Vehicles (%) 1% 2% 2% 1% 2% 2% 2% 1% 3% 3% 0% 3%
Turn Type Prot NA Perm Prot NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 1 6 5 2 3 8 7 4
Permitted Phases 6 2 8 8 4 4
Actuated Green, G (s) 24.4 44.1 44.1 16.2 35.9 35.9 50.0 41.0 41.0 43.0 37.0 37.0
Effective Green, g (s) 27.4 44.1 44.1 19.2 35.9 35.9 53.0 41.0 41.0 43.0 37.0 37.0
Actuated g/C Ratio 0.20 0.32 0.32 0.14 0.26 0.26 0.38 0.29 0.29 0.31 0.26 0.26
Clearance Time (s) 5.8 7.0 7.0 5.8 7.0 7.0 3.0 6.9 6.9 3.0 6.9 6.9
Lane Grp Cap (vph) 381 1224 472 261 897 380 310 1175 424 136 964 398
v/s Ratio Prot c0.16 c0.33 c0.15 0.19 c0.12 0.29 0.05 0.18
v/s Ratio Perm 0.18 0.02 0.36 0.16 c0.29 0.02
v/c Ratio 0.82 1.06 0.58 1.13 0.73 0.07 1.28 0.98 0.53 1.09 0.68 0.07
Uniform Delay, d1 54.0 48.0 40.2 60.4 47.7 39.4 38.4 49.0 41.5 45.6 46.2 38.6
Progression Factor 1.00 1.00 1.00 1.14 1.12 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 18.0 42.0 5.1 89.4 4.2 0.3 148.8 21.0 4.7 102.8 3.8 0.4
Delay (s) 72.0 90.0 45.3 158.2 57.6 39.7 187.1 70.0 46.2 148.4 50.0 39.0
Level of Service E F D F E D F E D F D D
Approach Delay (s) 77.9 84.0 89.9 64.6
Approach LOS E F F E

Intersection Summary
HCM 2000 Control Delay 80.8 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.07
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 25.7
Intersection Capacity Utilization 112.9% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 223 925 308 221 769 515 257 1001 866 168 572 115
Future Volume (vph) 223 925 308 221 769 515 257 1001 866 168 572 115
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 2050 1900 2000 2050 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 160.0 85.0 45.0 30.0 85.0 55.0 100.0 20.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 *0.95 1.00 1.00 *1.00 1.00
Ped Bike Factor 0.99 0.97 1.00 0.97 1.00 0.97 1.00 0.97
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1825 3730 1617 1825 3579 1633 1950 5421 1702 1950 3767 1617
Flt Permitted 0.950 0.950 0.280 0.209
Satd. Flow (perm) 1815 3730 1568 1817 3579 1585 572 5421 1652 427 3767 1575
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 289 171 349 170
Link Speed (k/h) 60 60 60 60
Link Distance (m) 312.2 215.0 473.8 181.2
Travel Time (s) 18.7 12.9 28.4 10.9
Confl. Peds. (#/hr) 15 16 16 15 12 15 15 12
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 3% 1% 0% 2% 0% 1% 1% 1% 1% 2% 1%
Adj. Flow (vph) 242 1005 335 240 836 560 279 1088 941 183 622 125
Shared Lane Traffic (%)
Lane Group Flow (vph) 242 1005 335 240 836 560 279 1088 941 183 622 125
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.89 0.99 0.92 0.89 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Turn Type Prot NA Perm Prot NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 1 6 5 2 3 8 7 4
Permitted Phases 6 2 8 8 4 4
Minimum Split (s) 10.8 43.0 43.0 10.8 43.0 43.0 8.0 44.0 44.0 8.0 44.0 44.0
Total Split (s) 22.0 46.0 46.0 21.0 45.0 45.0 18.0 55.0 55.0 8.0 45.0 45.0
Total Split (%) 15.7% 32.9% 32.9% 15.0% 32.1% 32.1% 12.9% 39.3% 39.3% 5.7% 32.1% 32.1%
Maximum Green (s) 16.2 39.0 39.0 15.2 38.0 38.0 15.0 47.9 47.9 5.0 37.9 37.9
Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.3 4.3 3.0 4.3 4.3
All-Red Time (s) 2.8 2.8 2.8 2.8 2.8 2.8 0.0 2.8 2.8 0.0 2.8 2.8
Lost Time Adjust (s) 0.0 0.0 0.0 -1.0 0.0 0.0 -3.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.8 7.0 7.0 4.8 7.0 7.0 0.0 7.1 7.1 3.0 7.1 7.1
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 29.0 29.0 29.0 29.0 29.0 29.0 29.0 29.0
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Lane Group Ø10
Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphpl)
Lane Width (m)
Storage Length (m)
Storage Lanes
Taper Length (m)
Lane Util. Factor
Ped Bike Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (k/h)
Link Distance (m)
Travel Time (s)
Confl. Peds. (#/hr)
Peak Hour Factor
Heavy Vehicles (%)
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(m)
Link Offset(m)
Crosswalk Width(m)
Two way Left Turn Lane
Headway Factor
Turning Speed (k/h)
Turn Type
Protected Phases 10
Permitted Phases
Minimum Split (s) 10.0
Total Split (s) 10.0
Total Split (%) 7%
Maximum Green (s) 4.0
Yellow Time (s) 4.0
All-Red Time (s) 2.0
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag
Lead-Lag Optimize?
Walk Time (s)
Flash Dont Walk (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 16.2 39.0 39.0 16.2 38.0 38.0 63.0 47.9 47.9 47.0 37.9 37.9
Actuated g/C Ratio 0.12 0.28 0.28 0.12 0.27 0.27 0.45 0.34 0.34 0.34 0.27 0.27
v/c Ratio 1.15 0.97 0.52 1.14 0.86 1.01 0.64 0.59 1.19 0.93 0.61 0.23
Control Delay 160.5 70.8 10.4 157.6 58.7 75.9 32.2 39.5 122.1 83.6 47.6 2.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 160.5 70.8 10.4 157.6 58.7 75.9 32.2 39.5 122.1 83.6 47.6 2.7
LOS F E B F E E C D F F D A
Approach Delay 71.7 79.1 72.3 48.7
Approach LOS E E E D

Intersection Summary
Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 150
Control Type: Pretimed
Maximum v/c Ratio: 1.19
Intersection Signal Delay: 70.5 Intersection LOS: E
Intersection Capacity Utilization 106.1% ICU Level of Service G
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     250: RR 38 (WHITES RD) & HWY 2 (KINGSTON RD)
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Lane Group Ø10
Pedestrian Calls (#/hr)
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS

Intersection Summary
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 242 1005 335 240 836 560 279 1088 941 183 622 125
v/c Ratio 1.15 0.97 0.52 1.14 0.86 1.01 0.64 0.59 1.19 0.93 0.61 0.23
Control Delay 160.5 70.8 10.4 157.6 58.7 75.9 32.2 39.5 122.1 83.6 47.6 2.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 160.5 70.8 10.4 157.6 58.7 75.9 32.2 39.5 122.1 83.6 47.6 2.7
Queue Length 50th (m) ~78.4 137.9 9.5 ~77.2 116.3 ~121.1 48.8 86.8 ~245.6 31.6 75.5 0.0
Queue Length 95th (m) #131.8 #178.8 36.8 #130.1 141.7 #196.1 69.9 101.1 #324.9 #69.8 94.5 5.4
Internal Link Dist (m) 288.2 191.0 449.8 157.2
Turn Bay Length (m) 160.0 85.0 45.0 30.0 85.0 55.0 100.0 20.0
Base Capacity (vph) 211 1039 645 211 971 554 434 1854 794 197 1019 550
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.15 0.97 0.52 1.14 0.86 1.01 0.64 0.59 1.19 0.93 0.61 0.23

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 223 925 308 221 769 515 257 1001 866 168 572 115
Future Volume (vph) 223 925 308 221 769 515 257 1001 866 168 572 115
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 2050 1900 2000 2050 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 5.8 7.0 7.0 4.8 7.0 7.0 0.0 7.1 7.1 3.0 7.1 7.1
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 *0.95 1.00 1.00 *1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 0.97 1.00 1.00 0.97 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1825 3730 1568 1825 3579 1585 1947 5421 1652 1949 3767 1575
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.28 1.00 1.00 0.21 1.00 1.00
Satd. Flow (perm) 1825 3730 1568 1825 3579 1585 573 5421 1652 429 3767 1575
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 242 1005 335 240 836 560 279 1088 941 183 622 125
RTOR Reduction (vph) 0 0 208 0 0 125 0 0 230 0 0 91
Lane Group Flow (vph) 242 1005 127 240 836 435 279 1088 711 183 622 34
Confl. Peds. (#/hr) 15 16 16 15 12 15 15 12
Heavy Vehicles (%) 0% 3% 1% 0% 2% 0% 1% 1% 1% 1% 2% 1%
Turn Type Prot NA Perm Prot NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 1 6 5 2 3 8 7 4
Permitted Phases 6 2 8 8 4 4
Actuated Green, G (s) 16.2 39.0 39.0 15.2 38.0 38.0 55.9 47.9 47.9 42.9 37.9 37.9
Effective Green, g (s) 16.2 39.0 39.0 16.2 38.0 38.0 58.9 47.9 47.9 42.9 37.9 37.9
Actuated g/C Ratio 0.12 0.28 0.28 0.12 0.27 0.27 0.42 0.34 0.34 0.31 0.27 0.27
Clearance Time (s) 5.8 7.0 7.0 5.8 7.0 7.0 3.0 7.1 7.1 3.0 7.1 7.1
Lane Grp Cap (vph) 211 1039 436 211 971 430 417 1854 565 185 1019 426
v/s Ratio Prot c0.13 0.27 0.13 0.23 0.09 0.20 c0.04 0.17
v/s Ratio Perm 0.08 c0.27 0.19 c0.43 0.27 0.02
v/c Ratio 1.15 0.97 0.29 1.14 0.86 1.01 0.67 0.59 1.26 0.99 0.61 0.08
Uniform Delay, d1 61.9 49.9 39.6 61.9 48.5 51.0 28.5 37.9 46.0 45.1 44.6 38.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 107.2 21.1 1.7 103.9 9.9 46.6 8.3 1.4 130.4 63.4 2.7 0.4
Delay (s) 169.1 70.9 41.3 165.8 58.4 97.6 36.7 39.3 176.5 108.5 47.3 38.4
Level of Service F E D F E F D D F F D D
Approach Delay (s) 79.7 87.6 94.9 58.2
Approach LOS E F F E

Intersection Summary
HCM 2000 Control Delay 84.0 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.10
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 28.9
Intersection Capacity Utilization 106.1% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 390 960 51 64 540 59 125 484 63 54 185 219
Future Volume (vph) 390 960 51 64 540 59 125 484 63 54 185 219
Ideal Flow (vphpl) 2000 1900 1900 1900 1900 1900 1900 2005 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 60.0 0.0 60.0 0.0 60.0 0.0 40.0 40.0
Storage Lanes 1 0 1 0 1 0 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 *1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.98 1.00 0.99 0.99 0.96 1.00 0.90
Frt 0.992 0.985 0.983 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1902 3543 0 1738 1841 0 1807 1967 0 1825 1656 1601
Flt Permitted 0.950 0.950 0.436 0.125
Satd. Flow (perm) 1864 3543 0 1722 1841 0 794 1967 0 240 1656 1448
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 5 4 4 238
Link Speed (k/h) 50 50 50 40
Link Distance (m) 226.9 827.4 114.7 380.1
Travel Time (s) 16.3 59.6 8.3 34.2
Confl. Peds. (#/hr) 14 12 12 14 22 13 13 22
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 2% 0% 5% 2% 3% 1% 1% 0% 0% 16% 2%
Adj. Flow (vph) 424 1043 55 70 587 64 136 526 68 59 201 238
Shared Lane Traffic (%)
Lane Group Flow (vph) 424 1098 0 70 651 0 136 594 0 59 201 238
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes
Headway Factor 0.92 0.99 0.99 0.99 0.99 0.99 0.99 0.92 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 1 0 1 1 1 1 0
Detector Template 
Leading Detector (m) 23.0 0.0 23.0 0.0 15.0 15.0 9.0 15.0 0.0
Trailing Detector (m) 14.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 14.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 9.0 1.8 15.0 15.0 9.0 15.0 1.8
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA Prot NA pm+pt NA pm+pt NA Perm
Protected Phases 1 6 5 2 3 8 7 4
Permitted Phases 8 4 4
Detector Phase 1 6 5 2 3 8 7 4 4
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Lane Group Ø10
Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphpl)
Lane Width (m)
Storage Length (m)
Storage Lanes
Taper Length (m)
Lane Util. Factor
Ped Bike Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (k/h)
Link Distance (m)
Travel Time (s)
Confl. Peds. (#/hr)
Peak Hour Factor
Heavy Vehicles (%)
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(m)
Link Offset(m)
Crosswalk Width(m)
Two way Left Turn Lane
Headway Factor
Turning Speed (k/h)
Number of Detectors 
Detector Template 
Leading Detector (m)
Trailing Detector (m)
Detector 1 Position(m)
Detector 1 Size(m)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)
Turn Type
Protected Phases 10
Permitted Phases
Detector Phase
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Switch Phase
Minimum Initial (s) 5.0 20.0 5.0 20.0 5.0 8.0 5.0 8.0 8.0
Minimum Split (s) 10.2 26.0 10.2 26.0 8.0 28.0 8.0 28.0 28.0
Total Split (s) 30.0 65.0 16.0 51.0 12.0 41.0 8.0 37.0 37.0
Total Split (%) 21.4% 46.4% 11.4% 36.4% 8.6% 29.3% 5.7% 26.4% 26.4%
Maximum Green (s) 24.8 59.1 10.8 45.1 9.0 35.2 5.0 31.2 31.2
Yellow Time (s) 3.0 3.7 3.0 3.7 3.0 3.3 3.0 3.3 3.3
All-Red Time (s) 2.2 2.2 2.2 2.2 0.0 2.5 0.0 2.5 2.5
Lost Time Adjust (s) -3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 2.2 5.9 5.2 5.9 3.0 5.8 3.0 5.8 5.8
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max None None None None None
Walk Time (s) 15.0 15.0 15.0 15.0 15.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 37.8 72.1 9.9 45.1 46.0 36.8 39.1 31.3 31.3
Actuated g/C Ratio 0.27 0.52 0.07 0.32 0.33 0.26 0.28 0.22 0.22
v/c Ratio 0.83 0.60 0.57 1.09 0.42 1.14 0.48 0.54 0.47
Control Delay 62.7 26.4 71.8 112.0 38.6 131.0 46.8 54.5 8.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 62.7 26.4 71.8 112.0 38.6 131.0 46.8 54.5 8.5
LOS E C E F D F D D A
Approach Delay 36.5 108.1 113.8 31.6
Approach LOS D F F C

Intersection Summary
Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 145
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.14
Intersection Signal Delay: 66.9 Intersection LOS: E
Intersection Capacity Utilization 101.2% ICU Level of Service G
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     140: CHURCH ST & HWY 2 (KINGSTON RD)
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Lane Group Ø10
Switch Phase
Minimum Initial (s) 4.0
Minimum Split (s) 10.0
Total Split (s) 10.0
Total Split (%) 7%
Maximum Green (s) 4.0
Yellow Time (s) 4.0
All-Red Time (s) 2.0
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0
Recall Mode None
Walk Time (s)
Flash Dont Walk (s)
Pedestrian Calls (#/hr)
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS

Intersection Summary
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 424 1098 70 651 136 594 59 201 238
v/c Ratio 0.83 0.60 0.57 1.09 0.42 1.14 0.48 0.54 0.47
Control Delay 62.7 26.4 71.8 112.0 38.6 131.0 46.8 54.5 8.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 62.7 26.4 71.8 112.0 38.6 131.0 46.8 54.5 8.5
Queue Length 50th (m) 110.9 112.6 17.2 ~199.8 27.3 ~198.2 11.3 49.7 0.0
Queue Length 95th (m) #160.4 143.5 m26.0 #283.7 44.1 #269.9 22.0 75.4 21.9
Internal Link Dist (m) 202.9 803.4 90.7 356.1
Turn Bay Length (m) 60.0 60.0 60.0 40.0 40.0
Base Capacity (vph) 513 1828 145 595 326 519 123 370 508
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.83 0.60 0.48 1.09 0.42 1.14 0.48 0.54 0.47

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 390 960 51 64 540 59 125 484 63 54 185 219
Future Volume (vph) 390 960 51 64 540 59 125 484 63 54 185 219
Ideal Flow (vphpl) 2000 1900 1900 1900 1900 1900 1900 2005 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 2.2 5.9 5.2 5.9 3.0 5.8 3.0 5.8 5.8
Lane Util. Factor 1.00 0.95 1.00 *1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 1.00 1.00 0.90
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.99 1.00 0.98 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1902 3544 1738 1841 1776 1966 1825 1656 1448
Flt Permitted 0.95 1.00 0.95 1.00 0.44 1.00 0.13 1.00 1.00
Satd. Flow (perm) 1902 3544 1738 1841 816 1966 241 1656 1448
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 424 1043 55 70 587 64 136 526 68 59 201 238
RTOR Reduction (vph) 0 2 0 0 3 0 0 3 0 0 0 184
Lane Group Flow (vph) 424 1096 0 70 648 0 136 591 0 59 201 54
Confl. Peds. (#/hr) 14 12 12 14 22 13 13 22
Heavy Vehicles (%) 1% 2% 0% 5% 2% 3% 1% 1% 0% 0% 16% 2%
Turn Type Prot NA Prot NA pm+pt NA pm+pt NA Perm
Protected Phases 1 6 5 2 3 8 7 4
Permitted Phases 8 4 4
Actuated Green, G (s) 34.8 70.5 8.8 44.5 43.8 36.8 35.9 31.9 31.9
Effective Green, g (s) 37.8 70.5 8.8 44.5 43.8 36.8 35.9 31.9 31.9
Actuated g/C Ratio 0.27 0.50 0.06 0.32 0.31 0.26 0.26 0.23 0.23
Clearance Time (s) 5.2 5.9 5.2 5.9 3.0 5.8 3.0 5.8 5.8
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 513 1784 109 585 316 516 107 377 329
v/s Ratio Prot c0.22 0.31 0.04 c0.35 0.03 c0.30 c0.02 0.12
v/s Ratio Perm 0.11 0.13 0.04
v/c Ratio 0.83 0.61 0.64 1.11 0.43 1.15 0.55 0.53 0.16
Uniform Delay, d1 48.0 25.0 64.1 47.8 36.3 51.6 42.9 47.5 43.4
Progression Factor 1.00 1.00 0.93 1.20 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.5 1.6 9.4 66.2 0.9 86.3 6.0 1.5 0.2
Delay (s) 58.5 26.6 69.1 123.3 37.2 137.9 48.9 49.0 43.6
Level of Service E C E F D F D D D
Approach Delay (s) 35.5 118.0 119.1 46.4
Approach LOS D F F D

Intersection Summary
HCM 2000 Control Delay 71.8 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.09
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 25.9
Intersection Capacity Utilization 101.2% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 132 1159 31 48 616 118 13 79 72 60 45 39
Future Volume (vph) 132 1159 31 48 616 118 13 79 72 60 45 39
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.7 3.5 3.7 3.5 3.7 3.7 3.7 3.7 3.5
Storage Length (m) 50.0 0.0 30.0 0.0 45.0 45.0 20.0 0.0
Storage Lanes 1 0 1 0 1 1 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 1.00 1.00 0.99 0.99 0.98 0.99 0.99
Frt 0.996 0.976 0.850 0.931
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1750 3444 0 1825 1759 0 1684 1921 1601 1772 1701 0
Flt Permitted 0.950 0.950 0.649 0.674
Satd. Flow (perm) 1736 3444 0 1824 1759 0 1139 1921 1571 1249 1701 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 3 11 166 26
Link Speed (k/h) 50 60 40 40
Link Distance (m) 827.4 110.3 227.2 663.1
Travel Time (s) 59.6 6.6 20.4 59.7
Confl. Peds. (#/hr) 6 1 1 6 3 3 3 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 2% 3% 10% 0% 4% 1% 6% 0% 2% 3% 5% 2%
Adj. Flow (vph) 143 1260 34 52 670 128 14 86 78 65 49 42
Shared Lane Traffic (%)
Lane Group Flow (vph) 143 1294 0 52 798 0 14 86 78 65 91 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 0.99 1.01 0.99 1.01 0.99 0.99 0.99 0.99 1.01
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 1 0 1 1 0 1 1
Detector Template 
Leading Detector (m) 23.0 0.0 23.0 0.0 9.0 15.0 0.0 9.0 15.0
Trailing Detector (m) 14.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 14.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 9.0 1.8 9.0 15.0 1.8 9.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA Prot NA Perm NA Perm Perm NA
Protected Phases 1 6 5 2 8 4
Permitted Phases 8 8 4
Detector Phase 1 6 5 2 8 8 8 4 4
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Lane Group Ø10
Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphpl)
Lane Width (m)
Storage Length (m)
Storage Lanes
Taper Length (m)
Lane Util. Factor
Ped Bike Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (k/h)
Link Distance (m)
Travel Time (s)
Confl. Peds. (#/hr)
Peak Hour Factor
Heavy Vehicles (%)
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(m)
Link Offset(m)
Crosswalk Width(m)
Two way Left Turn Lane
Headway Factor
Turning Speed (k/h)
Number of Detectors 
Detector Template 
Leading Detector (m)
Trailing Detector (m)
Detector 1 Position(m)
Detector 1 Size(m)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)
Turn Type
Protected Phases 10
Permitted Phases
Detector Phase
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Switch Phase
Minimum Initial (s) 4.0 20.0 4.0 20.0 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 10.0 26.4 10.0 26.4 26.0 26.0 26.0 26.0 26.0
Total Split (s) 22.0 89.0 15.0 82.0 26.0 26.0 26.0 26.0 26.0
Total Split (%) 15.7% 63.6% 10.7% 58.6% 18.6% 18.6% 18.6% 18.6% 18.6%
Maximum Green (s) 16.0 82.7 9.0 75.7 20.1 20.1 20.1 20.1 20.1
Yellow Time (s) 4.0 4.0 4.0 4.0 3.3 3.3 3.3 3.3 3.3
All-Red Time (s) 2.0 2.3 2.0 2.3 2.6 2.6 2.6 2.6 2.6
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.3 6.0 6.3 5.9 5.9 5.9 5.9 5.9
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max Min Min Min Min Min
Walk Time (s) 13.0 13.0 13.0 13.0 13.0 13.0 13.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 16.0 102.9 8.5 93.2 12.6 12.6 12.6 12.6 12.6
Actuated g/C Ratio 0.11 0.74 0.06 0.67 0.09 0.09 0.09 0.09 0.09
v/c Ratio 0.72 0.51 0.47 0.68 0.14 0.50 0.27 0.58 0.52
Control Delay 69.8 7.9 69.5 17.1 59.5 69.7 2.2 80.4 52.7
Queue Delay 0.0 0.0 0.0 0.4 0.0 0.0 0.0 0.0 0.0
Total Delay 69.8 7.9 69.5 17.5 59.5 69.7 2.2 80.4 52.7
LOS E A E B E E A F D
Approach Delay 14.1 20.7 39.3 64.3
Approach LOS B C D E

Intersection Summary
Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.72
Intersection Signal Delay: 20.9 Intersection LOS: C
Intersection Capacity Utilization 72.6% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     288: ROTHERGLEN RD & HWY 2 (KINGSTON RD)
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Lane Group Ø10
Switch Phase
Minimum Initial (s) 4.0
Minimum Split (s) 10.0
Total Split (s) 10.0
Total Split (%) 7%
Maximum Green (s) 4.0
Yellow Time (s) 4.0
All-Red Time (s) 2.0
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0
Recall Mode None
Walk Time (s)
Flash Dont Walk (s)
Pedestrian Calls (#/hr)
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS

Intersection Summary
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Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 143 1294 52 798 14 86 78 65 91
v/c Ratio 0.72 0.51 0.47 0.68 0.14 0.50 0.27 0.58 0.52
Control Delay 69.8 7.9 69.5 17.1 59.5 69.7 2.2 80.4 52.7
Queue Delay 0.0 0.0 0.0 0.4 0.0 0.0 0.0 0.0 0.0
Total Delay 69.8 7.9 69.5 17.5 59.5 69.7 2.2 80.4 52.7
Queue Length 50th (m) 40.5 49.2 15.1 93.7 3.6 23.1 0.0 17.6 17.4
Queue Length 95th (m) m61.8 m78.5 m18.6 m108.2 10.4 39.0 0.0 32.3 34.2
Internal Link Dist (m) 803.4 86.3 203.2 639.1
Turn Bay Length (m) 50.0 30.0 45.0 45.0 20.0
Base Capacity (vph) 221 2532 127 1175 163 275 367 179 266
Starvation Cap Reductn 0 0 0 85 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.65 0.51 0.41 0.73 0.09 0.31 0.21 0.36 0.34

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



HCM Signalized Intersection Capacity Analysis PM Peak Hour
288: ROTHERGLEN RD & HWY 2 (KINGSTON RD) Pickering Ajax - 2041Future BRT w PM
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 132 1159 31 48 616 118 13 79 72 60 45 39
Future Volume (vph) 132 1159 31 48 616 118 13 79 72 60 45 39
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.5 3.5 3.7 3.5 3.7 3.5 3.7 3.7 3.7 3.7 3.5
Total Lost time (s) 6.0 6.3 6.0 6.3 5.9 5.9 5.9 5.9 5.9
Lane Util. Factor 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.99 1.00
Frt 1.00 1.00 1.00 0.98 1.00 1.00 0.85 1.00 0.93
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1750 3444 1825 1759 1667 1921 1571 1761 1701
Flt Permitted 0.95 1.00 0.95 1.00 0.65 1.00 1.00 0.67 1.00
Satd. Flow (perm) 1750 3444 1825 1759 1139 1921 1571 1249 1701
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 143 1260 34 52 670 128 14 86 78 65 49 42
RTOR Reduction (vph) 0 1 0 0 4 0 0 0 71 0 24 0
Lane Group Flow (vph) 143 1293 0 52 794 0 14 86 7 65 67 0
Confl. Peds. (#/hr) 6 1 1 6 3 3 3 3
Heavy Vehicles (%) 2% 3% 10% 0% 4% 1% 6% 0% 2% 3% 5% 2%
Turn Type Prot NA Prot NA Perm NA Perm Perm NA
Protected Phases 1 6 5 2 8 4
Permitted Phases 8 8 4
Actuated Green, G (s) 16.0 101.7 7.5 93.2 12.6 12.6 12.6 12.6 12.6
Effective Green, g (s) 16.0 101.7 7.5 93.2 12.6 12.6 12.6 12.6 12.6
Actuated g/C Ratio 0.11 0.73 0.05 0.67 0.09 0.09 0.09 0.09 0.09
Clearance Time (s) 6.0 6.3 6.0 6.3 5.9 5.9 5.9 5.9 5.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 200 2501 97 1170 102 172 141 112 153
v/s Ratio Prot c0.08 0.38 0.03 c0.45 0.04 0.04
v/s Ratio Perm 0.01 0.00 c0.05
v/c Ratio 0.71 0.52 0.54 0.68 0.14 0.50 0.05 0.58 0.44
Uniform Delay, d1 59.8 8.4 64.6 14.3 58.7 60.7 58.2 61.2 60.4
Progression Factor 0.88 0.79 0.97 0.93 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.1 0.7 3.4 1.9 0.6 2.3 0.1 7.4 2.0
Delay (s) 62.9 7.3 66.1 15.2 59.3 63.0 58.4 68.6 62.4
Level of Service E A E B E E E E E
Approach Delay (s) 12.9 18.3 60.7 65.0
Approach LOS B B E E

Intersection Summary
HCM 2000 Control Delay 21.0 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 24.2
Intersection Capacity Utilization 72.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings PM Peak Hour
282: HWY 2 (KINGSTON RD) & WESTNEY PLAZA Pickering Ajax - 2041Future BRT w PM
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 122 1606 1004 79 279 168
Future Volume (vph) 122 1606 1004 79 279 168
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 55.0 158.0 25.0 0.0
Storage Lanes 1 0 1 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 0.95 1.00 1.00
Ped Bike Factor 0.99 0.99 1.00 0.99
Frt 0.989 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1825 3579 3525 0 1825 1633
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1805 3579 3525 0 1823 1612
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 8 183
Link Speed (k/h) 60 60 50
Link Distance (m) 255.3 279.4 117.5
Travel Time (s) 15.3 16.8 8.5
Confl. Peds. (#/hr) 19 19 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 2% 2% 0% 0% 0%
Adj. Flow (vph) 133 1746 1091 86 303 183
Shared Lane Traffic (%)
Lane Group Flow (vph) 133 1746 1177 0 303 183
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14
Number of Detectors 1 0 0 1 1
Detector Template 
Leading Detector (m) 14.0 0.0 0.0 15.0 15.0
Trailing Detector (m) 5.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 5.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA NA Perm Perm
Protected Phases 1 6 2
Permitted Phases 4 4
Detector Phase 1 6 2 4 4



Lanes, Volumes, Timings PM Peak Hour
282: HWY 2 (KINGSTON RD) & WESTNEY PLAZA Pickering Ajax - 2041Future BRT w PM
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Lane Group EBL EBT WBT WBR SBL SBR
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 8.0 8.0
Minimum Split (s) 10.0 28.5 28.5 45.3 45.3
Total Split (s) 22.0 84.7 62.7 45.3 45.3
Total Split (%) 16.9% 65.2% 48.2% 34.8% 34.8%
Maximum Green (s) 17.0 78.2 56.2 39.0 39.0
Yellow Time (s) 3.0 4.3 4.3 3.3 3.3
All-Red Time (s) 2.0 2.2 2.2 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 6.5 6.5 6.3 6.3
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max None None
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 15.0 15.0 32.0 32.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 14.4 90.1 70.7 27.1 27.1
Actuated g/C Ratio 0.11 0.69 0.54 0.21 0.21
v/c Ratio 0.66 0.70 0.61 0.80 0.38
Control Delay 70.3 15.0 18.2 63.9 7.5
Queue Delay 0.0 0.7 0.0 0.0 0.0
Total Delay 70.3 15.6 18.2 63.9 7.5
LOS E B B E A
Approach Delay 19.5 18.2 42.7
Approach LOS B B D

Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 0 (0%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 95
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.80
Intersection Signal Delay: 22.2 Intersection LOS: C
Intersection Capacity Utilization 71.1% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     282: HWY 2 (KINGSTON RD) & WESTNEY PLAZA



Queues PM Peak Hour
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Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 133 1746 1177 303 183
v/c Ratio 0.66 0.70 0.61 0.80 0.38
Control Delay 70.3 15.0 18.2 63.9 7.5
Queue Delay 0.0 0.7 0.0 0.0 0.0
Total Delay 70.3 15.6 18.2 63.9 7.5
Queue Length 50th (m) 33.2 128.7 49.3 74.4 0.0
Queue Length 95th (m) 52.2 191.2 104.1 98.2 17.1
Internal Link Dist (m) 231.3 255.4 93.5
Turn Bay Length (m) 55.0 25.0
Base Capacity (vph) 246 2479 1919 546 611
Starvation Cap Reductn 0 363 0 0 0
Spillback Cap Reductn 0 70 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.54 0.83 0.61 0.55 0.30

Intersection Summary



HCM Signalized Intersection Capacity Analysis PM Peak Hour
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 122 1606 1004 79 279 168
Future Volume (vph) 122 1606 1004 79 279 168
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 5.0 6.5 6.5 6.3 6.3
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.99 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1825 3579 3525 1823 1612
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1825 3579 3525 1823 1612
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 133 1746 1091 86 303 183
RTOR Reduction (vph) 0 0 4 0 0 145
Lane Group Flow (vph) 133 1746 1173 0 303 38
Confl. Peds. (#/hr) 19 19 1 1
Heavy Vehicles (%) 0% 2% 2% 0% 0% 0%
Turn Type Prot NA NA Perm Perm
Protected Phases 1 6 2
Permitted Phases 4 4
Actuated Green, G (s) 14.4 90.1 70.7 27.1 27.1
Effective Green, g (s) 14.4 90.1 70.7 27.1 27.1
Actuated g/C Ratio 0.11 0.69 0.54 0.21 0.21
Clearance Time (s) 5.0 6.5 6.5 6.3 6.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 202 2480 1917 380 336
v/s Ratio Prot 0.07 c0.49 0.33
v/s Ratio Perm c0.17 0.02
v/c Ratio 0.66 0.70 0.61 0.80 0.11
Uniform Delay, d1 55.4 12.0 20.3 48.8 41.7
Progression Factor 1.00 1.00 0.76 1.00 1.00
Incremental Delay, d2 7.5 1.7 1.3 11.1 0.2
Delay (s) 63.0 13.7 16.7 59.9 41.9
Level of Service E B B E D
Approach Delay (s) 17.2 16.7 53.1
Approach LOS B B D

Intersection Summary
HCM 2000 Control Delay 21.9 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 17.8
Intersection Capacity Utilization 71.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings PM Peak Hour
94: COCHRANE ST/RR 43 (COCHRANE ST) & DUNDAS ST Whitby Oshawa - 2041 Future BRT w TSP PM
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 222 1299 138 22 751 104 126 200 12 61 153 92
Future Volume (vph) 222 1299 138 22 751 104 126 200 12 61 153 92
Ideal Flow (vphpl) 2050 2005 1900 1900 1900 1900 2050 1900 1900 1900 1900 1900
Storage Length (m) 44.5 40.0 40.0 157.1 23.4 14.6 35.0 0.0
Storage Lanes 1 1 1 0 1 1 1 0
Taper Length (m) 31.3 29.4 40.9 25.0
Lane Util. Factor 1.00 *1.00 *1.00 1.00 *1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.97 1.00 1.00 1.00 0.98 0.99 0.99
Frt 0.850 0.982 0.850 0.944
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1667 3367 1437 1361 3218 0 1683 1626 1261 1591 1559 0
Flt Permitted 0.950 0.950 0.416 0.485
Satd. Flow (perm) 1658 3367 1388 1359 3218 0 736 1626 1235 807 1559 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 129 13 179 21
Link Speed (k/h) 50 50 50 50
Link Distance (m) 281.1 304.8 357.8 497.0
Travel Time (s) 20.2 21.9 25.8 35.8
Confl. Peds. (#/hr) 5 4 4 5 1 6 6 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 4% 6% 0% 18% 2% 8% 3% 4% 14% 1% 3% 0%
Adj. Flow (vph) 241 1412 150 24 816 113 137 217 13 66 166 100
Shared Lane Traffic (%)
Lane Group Flow (vph) 241 1412 150 24 929 0 137 217 13 66 266 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.05 1.08 1.16 1.16 1.16 1.16 1.05 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Prot NA Perm Prot NA Perm NA Perm Perm NA
Protected Phases 1 6 5 2 8 4
Permitted Phases 6 8 8 4
Minimum Split (s) 10.5 29.0 29.0 10.5 29.0 35.5 35.5 35.5 35.5 35.5
Total Split (s) 31.0 76.0 76.0 12.0 57.0 42.0 42.0 42.0 42.0 42.0
Total Split (%) 22.1% 54.3% 54.3% 8.6% 40.7% 30.0% 30.0% 30.0% 30.0% 30.0%
Maximum Green (s) 24.5 69.5 69.5 5.5 50.5 35.5 35.5 35.5 35.5 35.5
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8
Lost Time Adjust (s) -3.0 0.0 0.0 0.0 0.0 -3.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.5 6.5 6.5 6.5 6.5 3.5 6.5 6.5 6.5 6.5
Lead/Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Walk Time (s) 14.0 14.0 14.0 17.0 17.0 17.0 17.0 17.0
Flash Dont Walk (s) 5.0 5.0 5.0 12.0 12.0 12.0 12.0 12.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0



Lanes, Volumes, Timings PM Peak Hour
94: COCHRANE ST/RR 43 (COCHRANE ST) & DUNDAS ST Whitby Oshawa - 2041 Future BRT w TSP PM
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Lane Group Ø10
Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphpl)
Storage Length (m)
Storage Lanes
Taper Length (m)
Lane Util. Factor
Ped Bike Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (k/h)
Link Distance (m)
Travel Time (s)
Confl. Peds. (#/hr)
Peak Hour Factor
Heavy Vehicles (%)
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(m)
Link Offset(m)
Crosswalk Width(m)
Two way Left Turn Lane
Headway Factor
Turning Speed (k/h)
Turn Type
Protected Phases 10
Permitted Phases
Minimum Split (s) 10.0
Total Split (s) 10.0
Total Split (%) 7%
Maximum Green (s) 3.5
Yellow Time (s) 3.7
All-Red Time (s) 2.8
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag
Lead-Lag Optimize?
Walk Time (s)
Flash Dont Walk (s)
Pedestrian Calls (#/hr)



Lanes, Volumes, Timings PM Peak Hour
94: COCHRANE ST/RR 43 (COCHRANE ST) & DUNDAS ST Whitby Oshawa - 2041 Future BRT w TSP PM
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Act Effct Green (s) 27.5 69.5 69.5 5.5 50.5 38.5 35.5 35.5 35.5 35.5
Actuated g/C Ratio 0.20 0.50 0.50 0.04 0.36 0.28 0.25 0.25 0.25 0.25
v/c Ratio 0.74 0.85 0.20 0.45 0.79 0.68 0.53 0.03 0.32 0.65
Control Delay 67.4 36.5 5.0 91.8 45.6 63.7 50.5 0.1 47.9 51.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 67.4 36.5 5.0 91.8 45.6 63.7 50.5 0.1 47.9 51.3
LOS E D A F D E D A D D
Approach Delay 38.0 46.8 53.6 50.6
Approach LOS D D D D

Intersection Summary
Area Type: CBD
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 105
Control Type: Pretimed
Maximum v/c Ratio: 0.85
Intersection Signal Delay: 43.3 Intersection LOS: D
Intersection Capacity Utilization 93.6% ICU Level of Service F
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     94: COCHRANE ST/RR 43 (COCHRANE ST) & DUNDAS ST
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94: COCHRANE ST/RR 43 (COCHRANE ST) & DUNDAS ST Whitby Oshawa - 2041 Future BRT w TSP PM
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Lane Group Ø10
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS

Intersection Summary



Queues PM Peak Hour
94: COCHRANE ST/RR 43 (COCHRANE ST) & DUNDAS ST Whitby Oshawa - 2041 Future BRT w TSP PM
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 241 1412 150 24 929 137 217 13 66 266
v/c Ratio 0.74 0.85 0.20 0.45 0.79 0.68 0.53 0.03 0.32 0.65
Control Delay 67.4 36.5 5.0 91.8 45.6 63.7 50.5 0.1 47.9 51.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 67.4 36.5 5.0 91.8 45.6 63.7 50.5 0.1 47.9 51.3
Queue Length 50th (m) 58.4 152.6 2.7 6.1 104.5 31.3 48.0 0.0 13.8 56.3
Queue Length 95th (m) #89.6 180.8 13.2 #17.1 127.6 #58.6 72.2 0.0 27.3 84.7
Internal Link Dist (m) 257.1 280.8 333.8 473.0
Turn Bay Length (m) 44.5 40.0 40.0 23.4 14.6 35.0
Base Capacity (vph) 327 1671 754 53 1169 202 412 446 204 410
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.74 0.85 0.20 0.45 0.79 0.68 0.53 0.03 0.32 0.65

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 222 1299 138 22 751 104 126 200 12 61 153 92
Future Volume (vph) 222 1299 138 22 751 104 126 200 12 61 153 92
Ideal Flow (vphpl) 2050 2005 1900 1900 1900 1900 2050 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 6.5 6.5 6.5 6.5 3.5 6.5 6.5 6.5 6.5
Lane Util. Factor 1.00 *1.00 *1.00 1.00 *1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 1.00 0.98 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00
Frt 1.00 1.00 0.85 1.00 0.98 1.00 1.00 0.85 1.00 0.94
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1667 3367 1388 1361 3217 1681 1626 1235 1582 1558
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.42 1.00 1.00 0.49 1.00
Satd. Flow (perm) 1667 3367 1388 1361 3217 736 1626 1235 808 1558
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 241 1412 150 24 816 113 137 217 13 66 166 100
RTOR Reduction (vph) 0 0 65 0 8 0 0 0 10 0 16 0
Lane Group Flow (vph) 241 1412 85 24 921 0 137 217 3 66 250 0
Confl. Peds. (#/hr) 5 4 4 5 1 6 6 1
Heavy Vehicles (%) 4% 6% 0% 18% 2% 8% 3% 4% 14% 1% 3% 0%
Turn Type Prot NA Perm Prot NA Perm NA Perm Perm NA
Protected Phases 1 6 5 2 8 4
Permitted Phases 6 8 8 4
Actuated Green, G (s) 24.5 69.5 69.5 5.5 50.5 35.5 35.5 35.5 35.5 35.5
Effective Green, g (s) 27.5 69.5 69.5 5.5 50.5 38.5 35.5 35.5 35.5 35.5
Actuated g/C Ratio 0.20 0.50 0.50 0.04 0.36 0.28 0.25 0.25 0.25 0.25
Clearance Time (s) 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5
Lane Grp Cap (vph) 327 1671 689 53 1160 202 412 313 204 395
v/s Ratio Prot c0.14 c0.42 0.02 0.29 0.13 0.16
v/s Ratio Perm 0.06 c0.19 0.00 0.08
v/c Ratio 0.74 0.85 0.12 0.45 0.79 0.68 0.53 0.01 0.32 0.63
Uniform Delay, d1 52.9 30.6 18.9 65.8 40.1 45.2 45.0 39.1 42.5 46.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 13.8 5.4 0.4 25.5 5.6 16.8 4.8 0.1 4.2 7.5
Delay (s) 66.7 36.0 19.3 91.2 45.7 62.1 49.8 39.2 46.6 54.0
Level of Service E D B F D E D D D D
Approach Delay (s) 38.7 46.9 54.0 52.5
Approach LOS D D D D

Intersection Summary
HCM 2000 Control Delay 43.9 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 26.0
Intersection Capacity Utilization 93.6% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings PM Peak Hour
98: DUNDAS ST & RR 36 (ANDERSON ST) Whitby Oshawa - 2041 Future BRT w TSP PM
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 194 1219 83 125 954 183 87 545 126 161 418 96
Future Volume (vph) 194 1219 83 125 954 183 87 545 126 161 418 96
Ideal Flow (vphpl) 1900 2005 1900 1900 1900 1900 1900 2005 1900 2050 1900 1900
Storage Length (m) 65.0 0.0 40.2 40.0 37.3 0.0 29.6 0.0
Storage Lanes 1 0 1 1 1 0 1 0
Taper Length (m) 49.9 21.5 43.0 50.6
Lane Util. Factor 1.00 *1.00 0.95 1.00 0.95 1.00 1.00 *1.00 0.95 1.00 0.95 0.95
Ped Bike Factor 0.99 1.00 1.00 0.96 0.97 1.00 1.00 0.98
Frt 0.990 0.850 0.972 0.972
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1580 3532 0 1539 3275 1479 1500 3253 0 1800 2971 0
Flt Permitted 0.950 0.950 0.382 0.145
Satd. Flow (perm) 1570 3532 0 1532 3275 1424 583 3253 0 274 2971 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 6 139 20 20
Link Speed (k/h) 50 50 50 50
Link Distance (m) 250.1 563.2 123.0 257.8
Travel Time (s) 18.0 40.6 8.9 18.6
Confl. Peds. (#/hr) 12 14 14 12 23 7 7 23
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 13% 11% 9% 16% 9% 8% 19% 18% 18% 7% 15% 13%
Adj. Flow (vph) 211 1325 90 136 1037 199 95 592 137 175 454 104
Shared Lane Traffic (%)
Lane Group Flow (vph) 211 1415 0 136 1037 199 95 729 0 175 558 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 0.95 1.01 1.01 1.01 1.01 1.01 0.95 1.01 0.92 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 0 1 0 0 1 1 2 1
Detector Template 
Leading Detector (m) 24.0 0.0 24.0 0.0 0.0 14.0 14.0 24.0 14.0
Trailing Detector (m) 15.0 0.0 15.0 0.0 0.0 -1.0 -1.0 -1.0 -1.0
Detector 1 Position(m) 15.0 0.0 15.0 0.0 0.0 -1.0 -1.0 -1.0 -1.0
Detector 1 Size(m) 9.0 0.0 9.0 0.0 0.0 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 15.0
Detector 2 Size(m) 9.0
Detector 2 Type Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0
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Lane Group Ø10
Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphpl)
Storage Length (m)
Storage Lanes
Taper Length (m)
Lane Util. Factor
Ped Bike Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (k/h)
Link Distance (m)
Travel Time (s)
Confl. Peds. (#/hr)
Peak Hour Factor
Heavy Vehicles (%)
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(m)
Link Offset(m)
Crosswalk Width(m)
Two way Left Turn Lane
Headway Factor
Turning Speed (k/h)
Number of Detectors 
Detector Template 
Leading Detector (m)
Trailing Detector (m)
Detector 1 Position(m)
Detector 1 Size(m)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)
Detector 2 Position(m)
Detector 2 Size(m)
Detector 2 Type
Detector 2 Channel
Detector 2 Extend (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Turn Type Prot NA Prot NA Perm Perm NA pm+pt NA
Protected Phases 1 6 5 2 8 7 4
Permitted Phases 2 8 4
Detector Phase 1 5 2 8 8 7 4
Switch Phase
Minimum Initial (s) 5.0 20.0 5.0 20.0 20.0 8.0 8.0 5.0 8.0
Minimum Split (s) 10.3 29.0 10.3 29.0 29.0 33.1 33.1 9.0 27.0
Total Split (s) 25.8 62.4 21.2 57.8 57.8 37.4 37.4 9.0 46.4
Total Split (%) 18.4% 44.6% 15.1% 41.3% 41.3% 26.7% 26.7% 6.4% 33.1%
Maximum Green (s) 20.5 56.4 15.9 51.8 51.8 31.3 31.3 6.0 40.3
Yellow Time (s) 3.0 3.7 3.0 3.7 3.7 4.2 4.2 3.0 4.2
All-Red Time (s) 2.3 2.3 2.3 2.3 2.3 1.9 1.9 0.0 1.9
Lost Time Adjust (s) -3.0 0.0 0.0 0.0 0.0 0.0 0.0 -3.0 0.0
Total Lost Time (s) 2.3 6.0 5.3 6.0 6.0 6.1 6.1 0.0 6.1
Lead/Lag Lead Lag Lead Lag Lag Lag Lag Lead
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max C-Max None None None None
Walk Time (s) 15.0 15.0 15.0 15.0 15.0 15.0
Flash Dont Walk (s) 5.0 5.0 5.0 12.0 12.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 26.4 65.1 17.2 58.9 58.9 31.3 31.3 46.4 40.3
Actuated g/C Ratio 0.19 0.46 0.12 0.42 0.42 0.22 0.22 0.33 0.29
v/c Ratio 0.71 0.86 0.72 0.75 0.29 0.73 0.98 0.93 0.64
Control Delay 69.9 27.6 75.3 39.9 14.9 82.1 81.3 87.9 45.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 69.9 27.6 75.3 39.9 14.9 82.1 81.3 87.9 45.9
LOS E C E D B F F F D
Approach Delay 33.1 39.8 81.4 55.9
Approach LOS C D F E

Intersection Summary
Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 125
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.98
Intersection Signal Delay: 47.5 Intersection LOS: D
Intersection Capacity Utilization 86.7% ICU Level of Service E
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     98: DUNDAS ST & RR 36 (ANDERSON ST)
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Lane Group Ø10
Turn Type
Protected Phases 10
Permitted Phases
Detector Phase
Switch Phase
Minimum Initial (s) 3.5
Minimum Split (s) 10.0
Total Split (s) 10.0
Total Split (%) 7%
Maximum Green (s) 3.5
Yellow Time (s) 3.7
All-Red Time (s) 2.8
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0
Recall Mode None
Walk Time (s)
Flash Dont Walk (s)
Pedestrian Calls (#/hr)
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS

Intersection Summary
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Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 211 1415 136 1037 199 95 729 175 558
v/c Ratio 0.71 0.86 0.72 0.75 0.29 0.73 0.98 0.93 0.64
Control Delay 69.9 27.6 75.3 39.9 14.9 82.1 81.3 87.9 45.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 69.9 27.6 75.3 39.9 14.9 82.1 81.3 87.9 45.9
Queue Length 50th (m) 48.3 134.0 35.5 99.2 7.9 22.7 91.1 33.0 63.3
Queue Length 95th (m) m51.5 m163.2 m49.8 m128.8 m30.5 #49.1 #127.3 #65.9 81.8
Internal Link Dist (m) 226.1 539.2 99.0 233.8
Turn Bay Length (m) 65.0 40.2 40.0 37.3 29.6
Base Capacity (vph) 309 1644 203 1378 680 130 742 188 869
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.68 0.86 0.67 0.75 0.29 0.73 0.98 0.93 0.64

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 194 1219 83 125 954 183 87 545 126 161 418 96
Future Volume (vph) 194 1219 83 125 954 183 87 545 126 161 418 96
Ideal Flow (vphpl) 1900 2005 1900 1900 1900 1900 1900 2005 1900 2050 1900 1900
Total Lost time (s) 2.3 6.0 5.3 6.0 6.0 6.1 6.1 0.0 6.1
Lane Util. Factor 1.00 *1.00 1.00 0.95 1.00 1.00 *1.00 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.96 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.97 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.97 1.00 0.97
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1580 3533 1539 3275 1424 1450 3252 1799 2971
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.38 1.00 0.14 1.00
Satd. Flow (perm) 1580 3533 1539 3275 1424 582 3252 274 2971
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 211 1325 90 136 1037 199 95 592 137 175 454 104
RTOR Reduction (vph) 0 3 0 0 0 81 0 16 0 0 14 0
Lane Group Flow (vph) 211 1412 0 136 1037 118 95 713 0 175 544 0
Confl. Peds. (#/hr) 12 14 14 12 23 7 7 23
Heavy Vehicles (%) 13% 11% 9% 16% 9% 8% 19% 18% 18% 7% 15% 13%
Turn Type Prot NA Prot NA Perm Perm NA pm+pt NA
Protected Phases 1 6 5 2 8 7 4
Permitted Phases 2 8 4
Actuated Green, G (s) 23.4 65.1 17.2 58.9 58.9 31.3 31.3 40.3 40.3
Effective Green, g (s) 26.4 65.1 17.2 58.9 58.9 31.3 31.3 43.3 40.3
Actuated g/C Ratio 0.19 0.46 0.12 0.42 0.42 0.22 0.22 0.31 0.29
Clearance Time (s) 5.3 6.0 5.3 6.0 6.0 6.1 6.1 3.0 6.1
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 297 1642 189 1377 599 130 727 182 855
v/s Ratio Prot c0.13 c0.40 0.09 0.32 c0.22 c0.06 0.18
v/s Ratio Perm 0.08 0.16 0.23
v/c Ratio 0.71 0.86 0.72 0.75 0.20 0.73 0.98 0.96 0.64
Uniform Delay, d1 53.2 33.4 59.1 34.4 25.6 50.4 54.1 41.9 43.5
Progression Factor 1.13 0.65 1.01 1.04 1.48 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.2 4.9 9.6 3.0 0.6 18.9 28.6 55.2 1.6
Delay (s) 66.1 26.5 69.2 38.6 38.5 69.4 82.7 97.2 45.0
Level of Service E C E D D E F F D
Approach Delay (s) 31.6 41.6 81.1 57.5
Approach LOS C D F E

Intersection Summary
HCM 2000 Control Delay 47.7 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.93
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 23.9
Intersection Capacity Utilization 86.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 71 1455 197 14 951 52 226 110 18 50 65 49
Future Volume (vph) 71 1455 197 14 951 52 226 110 18 50 65 49
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 41.4 0.0 25.9 0.0 33.5 0.0 28.6 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 23.3 14.6 40.0 22.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.99 1.00 1.00 0.97 0.99 0.98 0.98
Frt 0.982 0.992 0.979 0.936
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1594 3101 0 1653 3151 0 1608 1580 0 1733 1568 0
Flt Permitted 0.950 0.950 0.631 0.590
Satd. Flow (perm) 1590 3101 0 1646 3151 0 1039 1580 0 1057 1568 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 17 6 5 24
Link Speed (k/h) 50 50 50 50
Link Distance (m) 563.2 253.5 146.1 163.8
Travel Time (s) 40.6 18.3 10.5 11.8
Confl. Peds. (#/hr) 2 11 11 2 20 14 14 20
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 12% 12% 13% 8% 12% 16% 11% 16% 15% 3% 10% 10%
Adj. Flow (vph) 77 1582 214 15 1034 57 246 120 20 54 71 53
Shared Lane Traffic (%)
Lane Group Flow (vph) 77 1796 0 15 1091 0 246 140 0 54 124 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 0 0 0 1 1 1 1
Detector Template 
Leading Detector (m) 22.3 0.0 0.0 0.0 9.0 9.0 15.0 15.0
Trailing Detector (m) 13.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 13.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 0.0 0.0 0.0 9.0 9.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 1 6 5 2 8 4
Permitted Phases 8 4
Detector Phase 1 5 8 8 4 4
Switch Phase
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Lane Group Ø10
Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphpl)
Storage Length (m)
Storage Lanes
Taper Length (m)
Lane Util. Factor
Ped Bike Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (k/h)
Link Distance (m)
Travel Time (s)
Confl. Peds. (#/hr)
Peak Hour Factor
Heavy Vehicles (%)
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(m)
Link Offset(m)
Crosswalk Width(m)
Two way Left Turn Lane
Headway Factor
Turning Speed (k/h)
Number of Detectors 
Detector Template 
Leading Detector (m)
Trailing Detector (m)
Detector 1 Position(m)
Detector 1 Size(m)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)
Turn Type
Protected Phases 10
Permitted Phases
Detector Phase
Switch Phase
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Minimum Initial (s) 4.0 20.0 4.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 10.5 28.0 10.5 28.0 31.0 31.0 31.0 31.0
Total Split (s) 16.2 84.4 10.6 78.8 35.0 35.0 35.0 35.0
Total Split (%) 11.6% 60.3% 7.6% 56.3% 25.0% 25.0% 25.0% 25.0%
Maximum Green (s) 10.9 78.8 5.3 73.2 29.0 29.0 29.0 29.0
Yellow Time (s) 3.7 4.0 3.7 4.0 3.3 3.3 3.3 3.3
All-Red Time (s) 1.6 1.6 1.6 1.6 2.7 2.7 2.7 2.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 -3.0 0.0 0.0 0.0
Total Lost Time (s) 5.3 5.6 5.3 5.6 3.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max None None None None
Walk Time (s) 10.0 10.0 13.0 13.0 13.0 13.0
Flash Dont Walk (s) 5.0 5.0 12.0 12.0 12.0 12.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 11.3 94.0 6.9 82.8 32.0 29.0 29.0 29.0
Actuated g/C Ratio 0.08 0.67 0.05 0.59 0.23 0.21 0.21 0.21
v/c Ratio 0.60 0.86 0.19 0.58 1.04 0.42 0.25 0.36
Control Delay 68.6 21.6 68.5 19.8 120.5 51.0 50.0 41.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 68.6 21.6 68.5 19.8 120.5 51.0 50.0 41.6
LOS E C E B F D D D
Approach Delay 23.6 20.5 95.3 44.1
Approach LOS C C F D

Intersection Summary
Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 150
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.04
Intersection Signal Delay: 31.5 Intersection LOS: C
Intersection Capacity Utilization 93.8% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     154: GLEN HILL DR & DUNDAS ST
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Lane Group Ø10
Minimum Initial (s) 3.5
Minimum Split (s) 10.0
Total Split (s) 10.0
Total Split (%) 7%
Maximum Green (s) 3.5
Yellow Time (s) 3.7
All-Red Time (s) 2.8
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0
Recall Mode None
Walk Time (s)
Flash Dont Walk (s)
Pedestrian Calls (#/hr)
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS

Intersection Summary



Queues PM Peak Hour
154: GLEN HILL DR & DUNDAS ST Whitby Oshawa - 2041 Future BRT w TSP PM

Synchro 11 02-23-2021
IBI Group Page 5

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 77 1796 15 1091 246 140 54 124
v/c Ratio 0.60 0.86 0.19 0.58 1.04 0.42 0.25 0.36
Control Delay 68.6 21.6 68.5 19.8 120.5 51.0 50.0 41.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 68.6 21.6 68.5 19.8 120.5 51.0 50.0 41.6
Queue Length 50th (m) 20.0 105.0 3.7 87.0 ~67.3 30.2 11.6 21.9
Queue Length 95th (m) m24.0 m#152.4 10.5 114.8 #116.5 49.6 23.6 39.6
Internal Link Dist (m) 539.2 229.5 122.1 139.8
Turn Bay Length (m) 41.4 25.9 33.5 28.6
Base Capacity (vph) 142 2088 81 1867 237 331 218 343
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.54 0.86 0.19 0.58 1.04 0.42 0.25 0.36

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 71 1455 197 14 951 52 226 110 18 50 65 49
Future Volume (vph) 71 1455 197 14 951 52 226 110 18 50 65 49
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.3 5.6 5.3 5.6 3.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 0.99 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.97 1.00 0.98 1.00
Frt 1.00 0.98 1.00 0.99 1.00 0.98 1.00 0.94
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1594 3101 1653 3152 1565 1579 1702 1568
Flt Permitted 0.95 1.00 0.95 1.00 0.63 1.00 0.59 1.00
Satd. Flow (perm) 1594 3101 1653 3152 1039 1579 1057 1568
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 77 1582 214 15 1034 57 246 120 20 54 71 53
RTOR Reduction (vph) 0 6 0 0 2 0 0 4 0 0 19 0
Lane Group Flow (vph) 77 1790 0 15 1089 0 246 136 0 54 105 0
Confl. Peds. (#/hr) 2 11 11 2 20 14 14 20
Heavy Vehicles (%) 12% 12% 13% 8% 12% 16% 11% 16% 15% 3% 10% 10%
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 1 6 5 2 8 4
Permitted Phases 8 4
Actuated Green, G (s) 11.3 90.8 3.3 82.8 29.0 29.0 29.0 29.0
Effective Green, g (s) 11.3 90.8 3.3 82.8 32.0 29.0 29.0 29.0
Actuated g/C Ratio 0.08 0.65 0.02 0.59 0.23 0.21 0.21 0.21
Clearance Time (s) 5.3 5.6 5.3 5.6 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 128 2011 38 1864 237 327 218 324
v/s Ratio Prot c0.05 c0.58 0.01 0.35 0.09 0.07
v/s Ratio Perm c0.24 0.05
v/c Ratio 0.60 0.89 0.39 0.58 1.04 0.42 0.25 0.32
Uniform Delay, d1 62.2 20.5 67.4 17.9 54.0 48.2 46.4 47.2
Progression Factor 0.92 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.9 4.1 6.6 1.3 68.7 0.9 0.6 0.6
Delay (s) 61.8 23.5 74.0 19.2 122.7 49.0 47.0 47.8
Level of Service E C E B F D D D
Approach Delay (s) 25.1 19.9 96.0 47.5
Approach LOS C B F D

Intersection Summary
HCM 2000 Control Delay 32.3 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 1.01
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 23.4
Intersection Capacity Utilization 93.8% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings PM Peak Hour
97: LUPIN DR & DUNDAS ST Whitby Oshawa - 2041 Future BRT w TSP PM

Synchro 11 02-23-2021
IBI Group Page 1

Lane Group EBT EBR WBL WBT NBL NBR Ø10
Lane Configurations
Traffic Volume (vph) 909 61 83 1002 64 23
Future Volume (vph) 909 61 83 1002 64 23
Ideal Flow (vphpl) 2005 1900 1900 1900 1900 1900
Storage Length (m) 0.0 26.6 28.2 0.0
Storage Lanes 0 1 1 1
Taper Length (m) 28.8 24.6
Lane Util. Factor *1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.99 0.99
Frt 0.992 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1585 0 1317 1510 1373 1307
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1585 0 1310 1510 1362 1307
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 4 25
Link Speed (k/h) 50 50 50
Link Distance (m) 160.3 229.7 303.4
Travel Time (s) 11.5 16.5 21.8
Confl. Peds. (#/hr) 7 7 6
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 11% 17% 22% 12% 17% 10%
Adj. Flow (vph) 988 66 90 1089 70 25
Shared Lane Traffic (%)
Lane Group Flow (vph) 1054 0 90 1089 70 25
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(m) 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.08 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 15 25 25 15
Number of Detectors 0 0 0 1 1
Detector Template 
Leading Detector (m) 0.0 0.0 0.0 9.0 9.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 0.0 0.0 0.0 9.0 9.0
Detector 1 Type Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Turn Type NA Prot NA Perm Perm
Protected Phases 2 1 6 10
Permitted Phases 8 8
Detector Phase 1 8 8
Switch Phase



Lanes, Volumes, Timings PM Peak Hour
97: LUPIN DR & DUNDAS ST Whitby Oshawa - 2041 Future BRT w TSP PM

Synchro 11 02-23-2021
IBI Group Page 2

Lane Group EBT EBR WBL WBT NBL NBR Ø10
Minimum Initial (s) 20.0 4.0 20.0 8.0 8.0 3.5
Minimum Split (s) 29.0 10.5 29.0 35.5 35.5 10.0
Total Split (s) 80.5 14.0 94.5 35.5 35.5 10.0
Total Split (%) 57.5% 10.0% 67.5% 25.4% 25.4% 7%
Maximum Green (s) 74.1 7.9 88.1 30.0 30.0 3.5
Yellow Time (s) 4.0 3.7 4.0 3.3 3.3 3.7
All-Red Time (s) 2.4 2.4 2.4 2.2 2.2 2.8
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.4 6.1 6.4 5.5 5.5
Lead/Lag Lag Lead
Lead-Lag Optimize? Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max None C-Max None None None
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 14.0 14.0 23.0 23.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 91.8 20.1 119.3 12.7 12.7
Actuated g/C Ratio 0.66 0.14 0.85 0.09 0.09
v/c Ratio 1.01 0.48 0.85 0.57 0.18
Control Delay 56.4 79.9 21.6 77.7 21.7
Queue Delay 32.5 0.0 0.0 0.0 0.0
Total Delay 88.9 79.9 21.6 77.7 21.7
LOS F E C E C
Approach Delay 88.9 26.0 62.9
Approach LOS F C E

Intersection Summary
Area Type: CBD
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 75.5 (54%), Referenced to phase 2:EBT and 6:WBT, Start of Green
Natural Cycle: 145
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.01
Intersection Signal Delay: 56.0 Intersection LOS: E
Intersection Capacity Utilization 81.1% ICU Level of Service D
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     97: LUPIN DR & DUNDAS ST



Queues PM Peak Hour
97: LUPIN DR & DUNDAS ST Whitby Oshawa - 2041 Future BRT w TSP PM

Synchro 11 02-23-2021
IBI Group Page 3

Lane Group EBT WBL WBT NBL NBR
Lane Group Flow (vph) 1054 90 1089 70 25
v/c Ratio 1.01 0.48 0.85 0.57 0.18
Control Delay 56.4 79.9 21.6 77.7 21.7
Queue Delay 32.5 0.0 0.0 0.0 0.0
Total Delay 88.9 79.9 21.6 77.7 21.7
Queue Length 50th (m) ~286.1 18.9 204.4 17.5 0.0
Queue Length 95th (m) #384.0 m26.2 #193.4 31.3 8.1
Internal Link Dist (m) 136.3 205.7 279.4
Turn Bay Length (m) 26.6 28.2
Base Capacity (vph) 1041 189 1287 291 299
Starvation Cap Reductn 149 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 1.18 0.48 0.85 0.24 0.08

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Signalized Intersection Capacity Analysis PM Peak Hour
97: LUPIN DR & DUNDAS ST Whitby Oshawa - 2041 Future BRT w TSP PM

Synchro 11 02-23-2021
IBI Group Page 4

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 909 61 83 1002 64 23
Future Volume (vph) 909 61 83 1002 64 23
Ideal Flow (vphpl) 2005 1900 1900 1900 1900 1900
Total Lost time (s) 6.4 6.1 6.4 5.5 5.5
Lane Util. Factor *1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 0.99 1.00
Frt 0.99 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1584 1317 1510 1362 1307
Flt Permitted 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1584 1317 1510 1362 1307
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 988 66 90 1089 70 25
RTOR Reduction (vph) 1 0 0 0 0 23
Lane Group Flow (vph) 1053 0 90 1089 70 2
Confl. Peds. (#/hr) 7 7 6
Heavy Vehicles (%) 11% 17% 22% 12% 17% 10%
Turn Type NA Prot NA Perm Perm
Protected Phases 2 1 6
Permitted Phases 8 8
Actuated Green, G (s) 90.8 20.1 117.0 11.1 11.1
Effective Green, g (s) 90.8 20.1 117.0 11.1 11.1
Actuated g/C Ratio 0.65 0.14 0.84 0.08 0.08
Clearance Time (s) 6.4 6.1 6.4 5.5 5.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1027 189 1261 107 103
v/s Ratio Prot c0.66 0.07 c0.72
v/s Ratio Perm c0.05 0.00
v/c Ratio 1.02 0.48 0.86 0.65 0.02
Uniform Delay, d1 24.6 55.1 6.8 62.6 59.4
Progression Factor 1.00 1.32 1.89 1.00 1.00
Incremental Delay, d2 34.6 1.2 5.4 13.5 0.1
Delay (s) 59.2 74.2 18.2 76.1 59.5
Level of Service E E B E E
Approach Delay (s) 59.2 22.5 71.7
Approach LOS E C E

Intersection Summary
HCM 2000 Control Delay 41.1 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.04
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 24.5
Intersection Capacity Utilization 81.1% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Appendix I – 2026 and 2036 Synchro 
Outputs 



Node # Intersection Segment 

1 Ellesmere/McCowan 1 

4 Ellesmere/Parkington 1 

5 Ellesmere/Bellamy 1 

6 Ellesmere/Dolly Varden 1 

7 Ellesmere/Markham 1 

8 Ellesmere/Dormington_Gander 1 

10 Ellesmere/Helicon _Scarborough Golf Club 1 

11 Ellesmere/Military Trail_Orton Park 1 

12 Ellesmere/Neilson 1 

14 Ellesmere/Morningside 1 

15 Ellesmere/Military Trail (east leg) 2 

17 Ellesmere/Conlins 2 

24 Ellesmere/Morrish 2 

28 Ellesmere/Meadowvale 2 

31 Kingston/Ellesmere 2 

32 Kingston/Highway 401 EB Off-ramp 2 

35 Kingston/Rylander 2 

36 Kingston/Sheppard_Port Union 2 

37 Kingston/Highway 401 WB Off-ramp 2 

257 Kingston Road & Altona Road 3 

249 Kingston Road & Rougemount Drive 3 

276 Kingston Road & Rosebank Road 3 

277 Kngston Road & Steeple Hill 3 

250 Kingston Road & Whites Road (RR 38) 3 

254 Kingston Road & Delta Boulevard 3 

256 Kingston Road & Highway 401 WB Off Ramp 3 

258 Kingston Road & Fairport Road 3 

245 Kingston Road & Dixie Road 3 

265 Kingston Road & Walnut Lane 3 

246 Kingston Road & Liverpool Road (RR 29) 3 

247 Kingston Road & Glenanna Road 3 

264 Kingston Road & Valley Farm Road 3 

234 Kingston Road & Brock Road (RR 1) 3 

607 Kingston Road & Bainbridge Drive 3 

237 Kingston Road & Notion Road 3 

236 Kingston Road & Elizabeth Street 4 

286 Kingston Road & Church Street 4 

288 Kingston Road & Rotherglen Road 4 

280 Kingston Road & Westney Road (RR31) 5 

282 Kingston Road & Westney Plaza 5 



283 Kingston Road & Ritchie Avenue 5 

611 Kingston Road & Harwood Centre Access 5 

205 Kingston Road & Harwood Avenue 5 

289 Kingston Road & Durham East Centre Access 5 

207 Kingston Road & Costco Entrance 5 

299 Kingston Road & Salem Road (RR 41) 5 

209 Kingston Road & Whitetail Centre 5 

627 Kingston Road & Alexander's Crossing 5 

629 Kingston Road & Audley Road 5 

137 Kingston Road / Dundas Street & Lake Ridge Road (RR 23) 5 

665 Dundas Street & Halls Road 6 

420 Dundas Street & White Oaks Court 6 

93 Dundas Street & McQuay Street / Jeffrey Street 6 

488 Dundas Street & Fire Station Access 6 

94 Dundas Street & Cochrane Street 6 

95 Dundas Street & Euclid Street / Henry Street (RR 45) 7 

89 Dundas Street & Brock Street 7 

163 Dundas Street & Hickory Street 7 

96 Dundas Street & Garden Street 7 

97 Dundas Street & Lupin Drive 7 

98 Dundas Street & Anderson Street / Hopkins Street (RR 36) 8 

154 Dundas Street & Glen Hill Drive 8 

99 Dundas Street & Thickson Road (RR 26) 8 

169 Dundas Street & Kathleen Street  8 

100 Dundas Street & Garrard Road 8 

88 King Street & Thornton Road (RR 52) 8 

999 King Street & Waverly Street 8 

12 Bond Street & Stevenson Road (RR 53) 9 

14 Bond Street & Gibbons Street 9 

16 Bond Street & Park Road (RR 54) 9 

18 Bond Street & McMillan Drive 9 

20 Bond Street & Centre Street (RR 2A) 9 

22 Bond Street & Simcoe Street (RR 2) 9 

13 King Street & Stevenson Road (RR 53) 10 

15 King Street & Gibbons Street / Oshawa Centre Entrance 10 

17 King Street & Park Road (RR 54) 10 

130 King Street & Midtown Drive 10 

19 King Stret & McMillian Drive / Queen Street 10 

21 King Street & Centre Street (RR 2A) 10 

23 King Street & Simcoe Street (RR 2) 10 
 



HCM Signalized Intersection Capacity Analysis

1: McCowan Rd & Ellesmere Rd/Ellesmere Rd. 11/26/2020

Future (2026) BRT Phasing Analysis  11/30/2020 AM Peak Hour Synchro 10 Report
Parsons Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 181 609 71 91 850 57 92 881 85 180 1009 516
Future Volume (vph) 181 609 71 91 850 57 92 881 85 180 1009 516
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.8 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 7.0 7.0 4.0 7.0 7.0 7.0 7.0 7.0 4.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1789 3618 1601 1789 3579 1601 1789 3579 1601 1789 3579 1601
Flt Permitted 0.11 1.00 1.00 0.29 1.00 1.00 0.19 1.00 1.00 0.14 1.00 1.00
Satd. Flow (perm) 207 3618 1601 543 3579 1601 357 3579 1601 262 3579 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 197 662 77 99 924 62 100 958 92 196 1097 561
RTOR Reduction (vph) 0 0 52 0 0 43 0 0 58 0 0 101
Lane Group Flow (vph) 197 662 25 99 924 19 100 958 35 196 1097 460
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm pm+pt NA Perm
Protected Phases 7 4 3 8 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Actuated Green, G (s) 48.1 39.1 39.1 43.9 37.0 37.0 45.0 45.0 45.0 56.0 56.0 56.0
Effective Green, g (s) 50.1 39.1 39.1 43.9 37.0 37.0 45.0 45.0 45.0 56.0 56.0 56.0
Actuated g/C Ratio 0.42 0.33 0.33 0.37 0.31 0.31 0.38 0.38 0.38 0.47 0.47 0.47
Clearance Time (s) 4.0 7.0 7.0 4.0 7.0 7.0 7.0 7.0 7.0 4.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 218 1178 521 270 1103 493 133 1342 600 211 1670 747
v/s Ratio Prot c0.08 0.18 0.02 0.26 0.27 c0.05 0.31
v/s Ratio Perm c0.30 0.02 0.11 0.01 0.28 0.02 c0.38 0.29
v/c Ratio 0.90 0.56 0.05 0.37 0.84 0.04 0.75 0.71 0.06 0.93 0.66 0.62
Uniform Delay, d1 27.1 33.4 27.7 26.1 38.7 29.1 32.6 32.0 24.0 26.0 24.6 24.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 35.7 0.6 0.0 0.8 5.7 0.0 31.9 3.3 0.2 45.8 2.0 3.8
Delay (s) 62.8 34.0 27.7 26.9 44.4 29.1 64.5 35.3 24.1 71.8 26.6 27.7
Level of Service E C C C D C E D C E C C
Approach Delay (s) 39.5 41.9 36.9 31.8
Approach LOS D D D C

Intersection Summary
HCM 2000 Control Delay 36.6 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.98
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 22.0
Intersection Capacity Utilization 123.4% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

2: Ellesmere Rd. & Grangeway Ave. 11/26/2020

Future (2026) BRT Phasing Analysis  11/30/2020 AM Peak Hour Synchro 10 Report
Parsons Page 2

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 116 620 998 69 15 108
Future Volume (vph) 116 620 998 69 15 108
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1789 3579 3544 1789 1601
Flt Permitted 0.21 1.00 1.00 0.95 1.00
Satd. Flow (perm) 402 3579 3544 1789 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 126 674 1085 75 16 117
RTOR Reduction (vph) 0 0 4 0 0 97
Lane Group Flow (vph) 126 674 1156 0 16 20
Turn Type Perm NA NA Prot Perm
Protected Phases 2 6 8
Permitted Phases 2 8
Actuated Green, G (s) 87.0 87.0 87.0 21.0 21.0
Effective Green, g (s) 87.0 87.0 87.0 21.0 21.0
Actuated g/C Ratio 0.72 0.72 0.72 0.18 0.18
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0
Lane Grp Cap (vph) 291 2594 2569 313 280
v/s Ratio Prot 0.19 c0.33 0.01
v/s Ratio Perm 0.31 c0.01
v/c Ratio 0.43 0.26 0.45 0.05 0.07
Uniform Delay, d1 6.6 5.6 6.7 41.2 41.4
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.6 0.2 0.6 0.3 0.5
Delay (s) 11.3 5.8 7.3 41.5 41.9
Level of Service B A A D D
Approach Delay (s) 6.7 7.3 41.8
Approach LOS A A D

Intersection Summary
HCM 2000 Control Delay 9.3 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.38
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 65.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

3: Parkington Cres. & Ellesmere Rd./Ellesmere Rd 11/26/2020

Future (2026) BRT Phasing Analysis  11/30/2020 AM Peak Hour Synchro 10 Report
Parsons Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 4 713 16 6 1252 1 24 14 0 1 0 1
Future Volume (vph) 4 713 16 6 1252 1 24 14 0 1 0 1
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.93
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.97 0.98
Satd. Flow (prot) 1789 3579 1601 1789 3578 1826 1713
Flt Permitted 0.19 1.00 1.00 0.36 1.00 0.81 0.82
Satd. Flow (perm) 350 3579 1601 674 3578 1519 1441
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 4 775 17 7 1361 1 26 15 0 1 0 1
RTOR Reduction (vph) 0 0 3 0 0 0 0 0 0 0 2 0
Lane Group Flow (vph) 4 775 14 7 1362 0 0 41 0 0 0 0
Turn Type Perm NA Perm Perm NA Perm NA Perm NA
Protected Phases 2 6 4 8
Permitted Phases 2 2 6 4 8
Actuated Green, G (s) 94.0 94.0 94.0 94.0 94.0 5.7 5.7
Effective Green, g (s) 94.0 94.0 94.0 94.0 94.0 5.7 5.7
Actuated g/C Ratio 0.83 0.83 0.83 0.83 0.83 0.05 0.05
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 291 2985 1335 562 2984 76 72
v/s Ratio Prot 0.22 c0.38
v/s Ratio Perm 0.01 0.01 0.01 c0.03 0.00
v/c Ratio 0.01 0.26 0.01 0.01 0.46 0.54 0.00
Uniform Delay, d1 1.6 2.0 1.6 1.6 2.5 52.2 50.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.2 0.0 0.0 0.1 7.2 0.0
Delay (s) 1.7 2.2 1.6 1.6 2.6 59.4 50.8
Level of Service A A A A A E D
Approach Delay (s) 2.2 2.6 59.4 50.8
Approach LOS A A E D

Intersection Summary
HCM 2000 Control Delay 3.6 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.46
Actuated Cycle Length (s) 112.7 Sum of lost time (s) 13.0
Intersection Capacity Utilization 51.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

4: Bellamy Rd. & Ellesmere Rd/Ellesmere Rd. 11/26/2020

Future (2026) BRT Phasing Analysis  11/30/2020 AM Peak Hour Synchro 10 Report
Parsons Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 81 548 83 106 800 152 152 497 96 79 304 56
Future Volume (vph) 81 548 83 106 800 152 152 497 96 79 304 56
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.98 1.00 0.98
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1789 3579 1601 1789 3579 1601 1789 3492 1789 3495
Flt Permitted 0.27 1.00 1.00 0.40 1.00 1.00 0.48 1.00 0.29 1.00
Satd. Flow (perm) 503 3579 1601 747 3579 1601 905 3492 555 3495
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 88 596 90 115 870 165 165 540 104 86 330 61
RTOR Reduction (vph) 0 0 35 0 0 42 0 13 0 0 13 0
Lane Group Flow (vph) 88 596 55 115 870 123 165 631 0 86 378 0
Turn Type Perm NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 2 6 4 8
Permitted Phases 2 2 6 6 4 8
Actuated Green, G (s) 65.0 65.0 65.0 65.0 65.0 65.0 41.0 41.0 41.0 41.0
Effective Green, g (s) 65.0 65.0 65.0 65.0 65.0 65.0 41.0 41.0 41.0 41.0
Actuated g/C Ratio 0.54 0.54 0.54 0.54 0.54 0.54 0.34 0.34 0.34 0.34
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Grp Cap (vph) 272 1938 867 404 1938 867 309 1193 189 1194
v/s Ratio Prot 0.17 c0.24 0.18 0.11
v/s Ratio Perm 0.17 0.03 0.15 0.08 c0.18 0.15
v/c Ratio 0.32 0.31 0.06 0.28 0.45 0.14 0.53 0.53 0.46 0.32
Uniform Delay, d1 15.3 15.1 13.1 14.9 16.7 13.7 31.8 31.7 30.8 29.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.1 0.4 0.1 1.8 0.8 0.3 6.5 1.7 7.7 0.7
Delay (s) 18.4 15.5 13.2 16.7 17.4 14.0 38.3 33.4 38.5 29.9
Level of Service B B B B B B D C D C
Approach Delay (s) 15.6 16.8 34.4 31.4
Approach LOS B B C C

Intersection Summary
HCM 2000 Control Delay 23.1 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 128.3% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 7 576 140 140 1022 32 18 0 18 18 0 18
Future Volume (vph) 7 576 140 140 1022 32 18 0 18 18 0 18
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frt 1.00 0.97 1.00 1.00 1.00 0.85 0.93
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.98
Satd. Flow (prot) 1789 3474 1789 3562 1789 1601 1713
Flt Permitted 0.24 1.00 0.36 1.00 0.83 1.00 0.98
Satd. Flow (perm) 451 3474 672 3562 1570 1601 1713
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 8 626 152 152 1111 35 20 0 20 20 0 20
RTOR Reduction (vph) 0 9 0 0 1 0 0 0 19 0 26 0
Lane Group Flow (vph) 8 769 0 152 1145 0 20 0 1 0 14 0
Turn Type Perm NA Perm NA Perm Perm Perm NA
Protected Phases 2 6 8
Permitted Phases 2 6 4 4 8
Actuated Green, G (s) 91.1 91.1 91.1 91.1 4.8 4.8 4.8
Effective Green, g (s) 91.1 91.1 91.1 91.1 4.8 4.8 4.8
Actuated g/C Ratio 0.84 0.84 0.84 0.84 0.04 0.04 0.04
Clearance Time (s) 6.0 6.0 6.0 6.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 377 2906 562 2979 69 70 75
v/s Ratio Prot 0.22 c0.32
v/s Ratio Perm 0.02 0.23 c0.01 0.00 0.01
v/c Ratio 0.02 0.26 0.27 0.38 0.29 0.01 0.19
Uniform Delay, d1 1.5 1.9 1.9 2.1 50.4 49.8 50.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.2 1.2 0.4 2.3 0.1 1.2
Delay (s) 1.6 2.1 3.1 2.5 52.7 49.9 51.4
Level of Service A A A A D D D
Approach Delay (s) 2.1 2.6 51.3 51.4
Approach LOS A A D D

Intersection Summary
HCM 2000 Control Delay 4.2 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.38
Actuated Cycle Length (s) 108.9 Sum of lost time (s) 13.0
Intersection Capacity Utilization 58.0% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

6: Dolly Varden Blvd. & Ellesmere Rd. 11/26/2020

Future (2026) BRT Phasing Analysis  11/30/2020 AM Peak Hour Synchro 10 Report
Parsons Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 24 555 37 31 1163 7 65 8 38 5 3 22
Future Volume (vph) 24 555 37 31 1163 7 65 8 38 5 3 22
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.95 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.97 0.97 1.00
Satd. Flow (prot) 1789 3579 1601 1789 3575 1746 1826 1601
Flt Permitted 0.19 1.00 1.00 0.42 1.00 0.81 0.84 1.00
Satd. Flow (perm) 366 3579 1601 798 3575 1465 1584 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 26 603 40 34 1264 8 71 9 41 5 3 24
RTOR Reduction (vph) 0 0 9 0 0 0 0 18 0 0 0 21
Lane Group Flow (vph) 26 603 31 34 1272 0 0 103 0 0 8 3
Turn Type Perm NA Perm Perm NA Perm NA Perm NA Perm
Protected Phases 2 6 4 8
Permitted Phases 2 2 6 4 8 8
Actuated Green, G (s) 84.6 84.6 84.6 84.6 84.6 13.0 13.0 13.0
Effective Green, g (s) 84.6 84.6 84.6 84.6 84.6 13.0 13.0 13.0
Actuated g/C Ratio 0.76 0.76 0.76 0.76 0.76 0.12 0.12 0.12
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 279 2737 1224 610 2734 172 186 188
v/s Ratio Prot 0.17 c0.36
v/s Ratio Perm 0.07 0.02 0.04 c0.07 0.01 0.00
v/c Ratio 0.09 0.22 0.02 0.06 0.47 0.60 0.04 0.02
Uniform Delay, d1 3.3 3.7 3.1 3.2 4.7 46.3 43.3 43.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 0.2 0.0 0.2 0.6 5.8 0.1 0.0
Delay (s) 4.0 3.9 3.2 3.4 5.3 52.1 43.4 43.2
Level of Service A A A A A D D D
Approach Delay (s) 3.8 5.3 52.1 43.2
Approach LOS A A D D

Intersection Summary
HCM 2000 Control Delay 8.0 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 110.6 Sum of lost time (s) 13.0
Intersection Capacity Utilization 61.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 149 353 50 78 886 256 125 844 25 170 772 248
Future Volume (vph) 149 353 50 78 886 256 125 844 25 170 772 248
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 7.0 7.0 7.0 7.0 7.0 4.0 7.0 4.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.91 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1789 3579 1601 1789 3579 1601 1789 5120 1789 3579 1601
Flt Permitted 0.10 1.00 1.00 0.52 1.00 1.00 0.20 1.00 0.18 1.00 1.00
Satd. Flow (perm) 186 3579 1601 988 3579 1601 374 5120 339 3579 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 162 384 54 85 963 278 136 917 27 185 839 270
RTOR Reduction (vph) 0 0 30 0 0 75 0 3 0 0 0 178
Lane Group Flow (vph) 162 384 24 85 963 203 136 941 0 185 839 92
Turn Type pm+pt NA Perm Perm NA Perm pm+pt NA pm+pt NA Perm
Protected Phases 7 4 8 5 2 1 6
Permitted Phases 4 4 8 8 2 6 6
Actuated Green, G (s) 51.6 51.6 51.6 36.4 36.4 36.4 44.8 36.9 51.0 40.0 40.0
Effective Green, g (s) 51.6 51.6 51.6 36.4 36.4 36.4 44.8 36.9 51.0 40.0 40.0
Actuated g/C Ratio 0.44 0.44 0.44 0.31 0.31 0.31 0.38 0.31 0.43 0.34 0.34
Clearance Time (s) 4.0 7.0 7.0 7.0 7.0 7.0 4.0 7.0 4.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 234 1571 703 306 1108 495 237 1607 282 1218 545
v/s Ratio Prot c0.07 0.11 c0.27 0.04 0.18 c0.06 c0.23
v/s Ratio Perm 0.24 0.01 0.09 0.13 0.18 0.22 0.06
v/c Ratio 0.69 0.24 0.03 0.28 0.87 0.41 0.57 0.59 0.66 0.69 0.17
Uniform Delay, d1 25.0 20.7 18.8 30.6 38.3 32.1 25.6 33.9 22.5 33.4 27.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 8.5 0.1 0.0 0.5 7.4 0.6 3.3 1.6 5.4 3.2 0.7
Delay (s) 33.6 20.8 18.8 31.1 45.7 32.6 28.9 35.4 27.9 36.6 27.8
Level of Service C C B C D C C D C D C
Approach Delay (s) 24.1 42.0 34.6 33.5
Approach LOS C D C C

Intersection Summary
HCM 2000 Control Delay 35.1 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 117.5 Sum of lost time (s) 22.0
Intersection Capacity Utilization 115.3% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 117 480 28 19 1335 52 28 93 41 60 41 119
Future Volume (vph) 117 480 28 19 1335 52 28 93 41 60 41 119
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.0 6.0 6.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00
Frt 1.00 0.99 1.00 0.99 0.97 0.93
Flt Protected 0.95 1.00 0.95 1.00 0.99 0.99
Satd. Flow (prot) 1789 3549 1789 3558 1803 1723
Flt Permitted 0.09 1.00 0.45 1.00 0.85 0.83
Satd. Flow (perm) 161 3549 839 3558 1551 1457
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 127 522 30 21 1451 57 30 101 45 65 45 129
RTOR Reduction (vph) 0 4 0 0 3 0 0 16 0 0 54 0
Lane Group Flow (vph) 127 548 0 21 1505 0 0 160 0 0 185 0
Turn Type pm+pt NA Perm NA Perm NA Perm NA
Protected Phases 5 2 6 4 8
Permitted Phases 2 6 4 8
Actuated Green, G (s) 52.1 52.1 42.7 42.7 14.6 14.6
Effective Green, g (s) 52.1 52.1 42.7 42.7 14.6 14.6
Actuated g/C Ratio 0.65 0.65 0.54 0.54 0.18 0.18
Clearance Time (s) 4.0 6.0 6.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 215 2319 449 1906 284 266
v/s Ratio Prot c0.04 0.15 c0.42
v/s Ratio Perm 0.34 0.03 0.10 c0.13
v/c Ratio 0.59 0.24 0.05 0.79 0.57 0.70
Uniform Delay, d1 12.1 5.7 8.8 14.9 29.7 30.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.3 0.2 0.2 3.4 2.6 7.7
Delay (s) 16.4 5.9 9.0 18.3 32.2 38.2
Level of Service B A A B C D
Approach Delay (s) 7.8 18.2 32.2 38.2
Approach LOS A B C D

Intersection Summary
HCM 2000 Control Delay 18.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 79.7 Sum of lost time (s) 17.0
Intersection Capacity Utilization 79.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

9: Helicon Gate & Ellesmere Rd. 11/26/2020

Future (2026) BRT Phasing Analysis  11/30/2020 AM Peak Hour Synchro 10 Report
Parsons Page 9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 9 446 143 304 1328 71 232 32 181 63 52 36
Future Volume (vph) 9 446 143 304 1328 71 232 32 181 63 52 36
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 8.0 8.0 8.0 8.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.99 1.00 1.00 0.85 0.97
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.98
Satd. Flow (prot) 1789 3579 1601 1789 3551 1789 1883 1601 1786
Flt Permitted 0.09 1.00 1.00 0.48 1.00 0.70 1.00 1.00 0.85
Satd. Flow (perm) 178 3579 1601 896 3551 1324 1883 1601 1548
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 10 485 155 330 1443 77 252 35 197 68 57 39
RTOR Reduction (vph) 0 0 70 0 4 0 0 0 145 0 12 0
Lane Group Flow (vph) 10 485 85 330 1516 0 252 35 52 0 152 0
Turn Type Perm NA Perm Perm NA Perm NA Perm Perm NA
Protected Phases 2 6 4 8
Permitted Phases 2 2 6 4 4 8
Actuated Green, G (s) 42.3 42.3 42.3 42.3 42.3 20.4 20.4 20.4 20.4
Effective Green, g (s) 42.3 42.3 42.3 42.3 42.3 20.4 20.4 20.4 20.4
Actuated g/C Ratio 0.55 0.55 0.55 0.55 0.55 0.27 0.27 0.27 0.27
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 8.0 8.0 8.0 8.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 98 1973 882 494 1958 352 500 425 411
v/s Ratio Prot 0.14 c0.43 0.02
v/s Ratio Perm 0.06 0.05 0.37 c0.19 0.03 0.10
v/c Ratio 0.10 0.25 0.10 0.67 0.77 0.72 0.07 0.12 0.37
Uniform Delay, d1 8.2 8.9 8.1 12.2 13.5 25.5 21.1 21.4 22.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.1 0.3 0.2 7.0 3.1 6.8 0.1 0.1 0.6
Delay (s) 10.3 9.2 8.4 19.2 16.5 32.3 21.1 21.5 23.5
Level of Service B A A B B C C C C
Approach Delay (s) 9.0 17.0 27.1 23.5
Approach LOS A B C C

Intersection Summary
HCM 2000 Control Delay 17.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 76.7 Sum of lost time (s) 14.0
Intersection Capacity Utilization 100.2% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 2 428 54 191 1364 0 154 7 172 0 14 23
Future Volume (vph) 2 428 54 191 1364 0 154 7 172 0 14 23
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.86 0.92
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1789 3579 1601 1789 3579 1789 1613 1725
Flt Permitted 0.12 1.00 1.00 0.48 1.00 0.73 1.00 1.00
Satd. Flow (perm) 233 3579 1601 913 3579 1377 1613 1725
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 2 465 59 208 1483 0 167 8 187 0 15 25
RTOR Reduction (vph) 0 0 21 0 0 0 0 152 0 0 20 0
Lane Group Flow (vph) 2 465 38 208 1483 0 167 43 0 0 20 0
Turn Type Perm NA Perm Perm NA Perm Perm NA NA
Protected Phases 2 6 4 8
Permitted Phases 2 2 6 6 4 8
Actuated Green, G (s) 51.2 51.2 51.2 51.2 51.2 14.8 14.8 14.8
Effective Green, g (s) 51.2 51.2 51.2 51.2 51.2 14.8 14.8 14.8
Actuated g/C Ratio 0.65 0.65 0.65 0.65 0.65 0.19 0.19 0.19
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 151 2319 1037 591 2319 257 302 323
v/s Ratio Prot 0.13 c0.41 0.03 0.01
v/s Ratio Perm 0.01 0.02 0.23 c0.12
v/c Ratio 0.01 0.20 0.04 0.35 0.64 0.65 0.14 0.06
Uniform Delay, d1 4.9 5.6 5.0 6.3 8.4 29.7 26.8 26.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.2 0.1 0.4 0.6 5.6 0.2 0.1
Delay (s) 5.1 5.8 5.1 6.7 8.9 35.3 27.0 26.5
Level of Service A A A A A D C C
Approach Delay (s) 5.7 8.7 30.8 26.5
Approach LOS A A C C

Intersection Summary
HCM 2000 Control Delay 11.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 79.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 87.1% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 277 266 109 174 1039 57 56 111 28 63 268 429
Future Volume (vph) 277 266 109 174 1039 57 56 111 28 63 268 429
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1789 3579 1601 1789 3579 1601 1789 1827 1789 1883 1601
Flt Permitted 0.12 1.00 1.00 0.57 1.00 1.00 0.42 1.00 0.66 1.00 1.00
Satd. Flow (perm) 227 3579 1601 1083 3579 1601 793 1827 1245 1883 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 301 289 118 189 1129 62 61 121 30 68 291 466
RTOR Reduction (vph) 0 0 47 0 0 35 0 10 0 0 0 197
Lane Group Flow (vph) 301 289 71 189 1129 27 61 141 0 68 291 269
Turn Type pm+pt NA Perm Perm NA Perm Perm NA Perm NA Perm
Protected Phases 5 2 6 4 8
Permitted Phases 2 2 6 6 4 8 8
Actuated Green, G (s) 53.4 53.4 53.4 38.3 38.3 38.3 21.7 21.7 21.7 21.7 21.7
Effective Green, g (s) 53.4 53.4 53.4 38.3 38.3 38.3 21.7 21.7 21.7 21.7 21.7
Actuated g/C Ratio 0.60 0.60 0.60 0.43 0.43 0.43 0.24 0.24 0.24 0.24 0.24
Clearance Time (s) 4.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 330 2144 959 465 1538 688 193 444 303 458 389
v/s Ratio Prot c0.11 0.08 0.32 0.08 0.15
v/s Ratio Perm c0.43 0.04 0.17 0.02 0.08 0.05 c0.17
v/c Ratio 0.91 0.13 0.07 0.41 0.73 0.04 0.32 0.32 0.22 0.64 0.69
Uniform Delay, d1 20.1 7.8 7.5 17.5 21.2 14.7 27.6 27.6 27.0 30.2 30.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 28.3 0.1 0.1 2.6 3.1 0.1 0.9 0.4 0.4 2.9 5.3
Delay (s) 48.4 7.9 7.6 20.2 24.3 14.8 28.6 28.0 27.3 33.0 35.9
Level of Service D A A C C B C C C C D
Approach Delay (s) 25.1 23.3 28.2 34.2
Approach LOS C C C C

Intersection Summary
HCM 2000 Control Delay 26.9 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 89.1 Sum of lost time (s) 18.0
Intersection Capacity Utilization 98.3% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 81 317 81 130 939 36 152 587 78 39 567 160
Future Volume (vph) 81 317 81 130 939 36 152 587 78 39 567 160
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 4.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95
Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.97
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1789 3469 1789 3579 1601 1789 3579 1601 1789 3460
Flt Permitted 0.16 1.00 0.49 1.00 1.00 0.19 1.00 1.00 0.41 1.00
Satd. Flow (perm) 306 3469 925 3579 1601 356 3579 1601 771 3460
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 88 345 88 141 1021 39 165 638 85 42 616 174
RTOR Reduction (vph) 0 25 0 0 0 23 0 0 42 0 28 0
Lane Group Flow (vph) 88 408 0 141 1021 16 165 638 43 42 762 0
Turn Type Perm NA Perm NA Perm pm+pt NA Perm Perm NA
Protected Phases 2 6 7 4 8
Permitted Phases 2 6 6 4 4 8
Actuated Green, G (s) 37.0 37.0 37.0 37.0 37.0 39.0 39.0 39.0 29.0 29.0
Effective Green, g (s) 37.0 37.0 37.0 37.0 37.0 39.0 39.0 39.0 29.0 29.0
Actuated g/C Ratio 0.41 0.41 0.41 0.41 0.41 0.43 0.43 0.43 0.32 0.32
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 4.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 125 1426 380 1471 658 249 1550 693 248 1114
v/s Ratio Prot 0.12 0.29 c0.04 0.18 0.22
v/s Ratio Perm c0.29 0.15 0.01 c0.24 0.03 0.05
v/c Ratio 0.70 0.29 0.37 0.69 0.02 0.66 0.41 0.06 0.17 0.68
Uniform Delay, d1 22.0 17.7 18.4 21.8 15.8 17.7 17.6 14.8 21.9 26.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 28.3 0.5 0.6 1.4 0.0 6.5 0.2 0.0 0.3 1.8
Delay (s) 50.2 18.2 19.0 23.3 15.8 24.1 17.8 14.9 22.2 28.3
Level of Service D B B C B C B B C C
Approach Delay (s) 23.6 22.5 18.7 28.0
Approach LOS C C B C

Intersection Summary
HCM 2000 Control Delay 23.0 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 125.0% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 27 275 135 42 813 173 243 431 24 76 324 52
Future Volume (vph) 27 275 135 42 813 173 243 431 24 76 324 52
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.95 0.97 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3402 3481 1789 1883 1601 1789 1883 1601
Flt Permitted 0.81 0.91 0.44 1.00 1.00 0.31 1.00 1.00
Satd. Flow (perm) 2778 3167 835 1883 1601 584 1883 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 29 299 147 46 884 188 264 468 26 83 352 57
RTOR Reduction (vph) 0 57 0 0 19 0 0 0 16 0 0 35
Lane Group Flow (vph) 0 418 0 0 1099 0 264 468 10 83 352 22
Turn Type Perm NA Perm NA Perm NA Perm Perm NA Perm
Protected Phases 2 6 4 8
Permitted Phases 2 6 4 4 8 8
Actuated Green, G (s) 42.0 42.0 34.0 34.0 34.0 34.0 34.0 34.0
Effective Green, g (s) 42.0 42.0 34.0 34.0 34.0 34.0 34.0 34.0
Actuated g/C Ratio 0.47 0.47 0.38 0.38 0.38 0.38 0.38 0.38
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Grp Cap (vph) 1296 1477 315 711 604 220 711 604
v/s Ratio Prot 0.25 0.19
v/s Ratio Perm 0.15 c0.35 c0.32 0.01 0.14 0.01
v/c Ratio 0.32 0.74 0.84 0.66 0.02 0.38 0.50 0.04
Uniform Delay, d1 15.1 19.6 25.5 23.2 17.5 20.3 21.4 17.7
Progression Factor 1.00 1.91 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 2.7 22.6 4.7 0.0 4.9 2.5 0.1
Delay (s) 15.7 40.1 48.1 27.9 17.6 25.2 23.9 17.8
Level of Service B D D C B C C B
Approach Delay (s) 15.7 40.1 34.6 23.4
Approach LOS B D C C

Intersection Summary
HCM 2000 Control Delay 31.7 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 115.2% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 91 174 6 9 963 118 8 68 10 32 26 194
Future Volume (vph) 91 174 6 9 963 118 8 68 10 32 26 194
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.98 1.00 0.98 1.00 0.87
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1789 3559 1789 3520 1789 1847 1789 1634
Flt Permitted 0.15 1.00 0.63 1.00 0.57 1.00 0.70 1.00
Satd. Flow (perm) 287 3559 1184 3520 1074 1847 1322 1634
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 99 189 7 10 1047 128 9 74 11 35 28 211
RTOR Reduction (vph) 0 3 0 0 11 0 0 6 0 0 44 0
Lane Group Flow (vph) 99 193 0 10 1165 0 9 79 0 35 195 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 6 4 8
Permitted Phases 2 6 4 8
Actuated Green, G (s) 45.0 45.0 45.0 45.0 31.0 31.0 31.0 31.0
Effective Green, g (s) 45.0 45.0 45.0 45.0 31.0 31.0 31.0 31.0
Actuated g/C Ratio 0.50 0.50 0.50 0.50 0.34 0.34 0.34 0.34
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Grp Cap (vph) 143 1779 592 1760 369 636 455 562
v/s Ratio Prot 0.05 0.33 0.04 c0.12
v/s Ratio Perm c0.35 0.01 0.01 0.03
v/c Ratio 0.69 0.11 0.02 0.66 0.02 0.12 0.08 0.35
Uniform Delay, d1 17.2 11.9 11.3 16.8 19.5 20.2 19.9 22.0
Progression Factor 0.72 0.77 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 23.2 0.1 0.1 2.0 0.1 0.4 0.3 1.7
Delay (s) 35.6 9.2 11.4 18.8 19.6 20.6 20.2 23.7
Level of Service D A B B B C C C
Approach Delay (s) 18.1 18.7 20.5 23.2
Approach LOS B B C C

Intersection Summary
HCM 2000 Control Delay 19.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.55
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 85.4% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 46 161 33 49 830 31 41 39 19 22 68 92
Future Volume (vph) 46 161 33 49 830 31 41 39 19 22 68 92
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00
Frt 1.00 0.97 1.00 0.99 0.97 0.93
Flt Protected 0.95 1.00 0.95 1.00 0.98 0.99
Satd. Flow (prot) 1789 3487 1789 3559 1797 1744
Flt Permitted 0.29 1.00 0.62 1.00 0.67 0.95
Satd. Flow (perm) 548 3487 1167 3559 1222 1671
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 50 175 36 53 902 34 45 42 21 24 74 100
RTOR Reduction (vph) 0 12 0 0 2 0 0 11 0 0 48 0
Lane Group Flow (vph) 50 199 0 53 934 0 0 97 0 0 150 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 6 4 8
Permitted Phases 2 6 4 8
Actuated Green, G (s) 52.1 52.1 52.1 52.1 12.0 12.0
Effective Green, g (s) 52.1 52.1 52.1 52.1 12.0 12.0
Actuated g/C Ratio 0.68 0.68 0.68 0.68 0.16 0.16
Clearance Time (s) 7.0 7.0 7.0 7.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 370 2356 788 2404 190 260
v/s Ratio Prot 0.06 c0.26
v/s Ratio Perm 0.09 0.05 0.08 c0.09
v/c Ratio 0.14 0.08 0.07 0.39 0.51 0.58
Uniform Delay, d1 4.5 4.3 4.2 5.5 29.9 30.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.8 0.1 0.0 0.1 2.3 3.1
Delay (s) 5.2 4.4 4.3 5.6 32.2 33.3
Level of Service A A A A C C
Approach Delay (s) 4.5 5.5 32.2 33.3
Approach LOS A A C C

Intersection Summary
HCM 2000 Control Delay 10.7 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.42
Actuated Cycle Length (s) 77.1 Sum of lost time (s) 13.0
Intersection Capacity Utilization 65.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 75 115 10 9 254 31 27 152 8 30 220 520
Future Volume (vph) 75 115 10 9 254 31 27 152 8 30 220 520
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.98 1.00 0.99 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1789 3535 1789 3520 1789 3551 1789 1883 1601
Flt Permitted 0.56 1.00 0.67 1.00 0.59 1.00 0.64 1.00 1.00
Satd. Flow (perm) 1061 3535 1254 3520 1114 3551 1209 1883 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 82 125 11 10 276 34 29 165 9 33 239 565
RTOR Reduction (vph) 0 6 0 0 11 0 0 4 0 0 0 283
Lane Group Flow (vph) 82 130 0 10 299 0 29 170 0 33 239 282
Turn Type Perm NA Perm NA Perm NA Perm NA Perm
Protected Phases 2 6 4 8
Permitted Phases 2 6 4 8 8
Actuated Green, G (s) 39.0 39.0 39.0 39.0 37.0 37.0 37.0 37.0 37.0
Effective Green, g (s) 39.0 39.0 39.0 39.0 37.0 37.0 37.0 37.0 37.0
Actuated g/C Ratio 0.43 0.43 0.43 0.43 0.41 0.41 0.41 0.41 0.41
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Grp Cap (vph) 459 1531 543 1525 457 1459 497 774 658
v/s Ratio Prot 0.04 c0.09 0.05 0.13
v/s Ratio Perm 0.08 0.01 0.03 0.03 c0.18
v/c Ratio 0.18 0.08 0.02 0.20 0.06 0.12 0.07 0.31 0.43
Uniform Delay, d1 15.7 15.0 14.6 15.8 16.0 16.4 16.0 17.9 18.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.9 0.1 0.1 0.3 0.3 0.2 0.3 1.0 2.0
Delay (s) 16.5 15.1 14.6 16.1 16.3 16.6 16.3 18.9 21.0
Level of Service B B B B B B B B C
Approach Delay (s) 15.6 16.0 16.5 20.2
Approach LOS B B B C

Intersection Summary
HCM 2000 Control Delay 18.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.31
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 100.5% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 6 153 278 6 13 13
Future Volume (vph) 6 153 278 6 13 13
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 7.0
Lane Util. Factor 1.00 1.00 0.95 1.00
Frt 1.00 1.00 1.00 0.93
Flt Protected 0.95 1.00 1.00 0.98
Satd. Flow (prot) 1789 1883 3566 1713
Flt Permitted 0.56 1.00 1.00 0.98
Satd. Flow (perm) 1062 1883 3566 1713
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 7 166 302 7 14 14
RTOR Reduction (vph) 0 0 1 0 11 0
Lane Group Flow (vph) 7 166 308 0 17 0
Turn Type Perm NA NA Prot
Protected Phases 2 6 8
Permitted Phases 2
Actuated Green, G (s) 81.0 81.0 81.0 26.0
Effective Green, g (s) 81.0 81.0 81.0 26.0
Actuated g/C Ratio 0.68 0.68 0.68 0.22
Clearance Time (s) 6.0 6.0 6.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 716 1271 2407 371
v/s Ratio Prot c0.09 0.09 c0.01
v/s Ratio Perm 0.01
v/c Ratio 0.01 0.13 0.13 0.05
Uniform Delay, d1 6.4 7.0 6.9 37.2
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 0.0 0.1 0.2
Delay (s) 6.4 7.0 7.0 37.4
Level of Service A A A D
Approach Delay (s) 7.0 7.0 37.4
Approach LOS A A D

Intersection Summary
HCM 2000 Control Delay 8.7 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.11
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 23.1% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 7 159 0 0 304 277 0 0 0 138 0 15
Future Volume (vph) 7 159 0 0 304 277 0 0 0 138 0 15
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 4.5 4.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1789 1883 1883 1601 1789 1601
Flt Permitted 0.56 1.00 1.00 1.00 0.76 1.00
Satd. Flow (perm) 1057 1883 1883 1601 1426 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 8 173 0 0 330 301 0 0 0 150 0 16
RTOR Reduction (vph) 0 0 0 0 0 104 0 0 0 0 13 0
Lane Group Flow (vph) 8 173 0 0 330 197 0 0 0 150 3 0
Turn Type Perm NA NA Perm Perm NA
Protected Phases 2 6 4 4
Permitted Phases 2 6 6 4 4
Actuated Green, G (s) 41.1 41.1 41.1 41.1 10.2 10.2
Effective Green, g (s) 41.1 41.1 41.1 41.1 10.2 10.2
Actuated g/C Ratio 0.65 0.65 0.65 0.65 0.16 0.16
Clearance Time (s) 7.0 7.0 7.0 7.0 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 691 1232 1232 1047 231 260
v/s Ratio Prot 0.09 c0.18 0.00
v/s Ratio Perm 0.01 0.12 c0.11
v/c Ratio 0.01 0.14 0.27 0.19 0.65 0.01
Uniform Delay, d1 3.8 4.1 4.5 4.3 24.6 22.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 0.2 0.5 0.4 6.2 0.0
Delay (s) 3.8 4.4 5.1 4.7 30.8 22.1
Level of Service A A A A C C
Approach Delay (s) 4.3 4.9 0.0 30.0
Approach LOS A A A C

Intersection Summary
HCM 2000 Control Delay 9.0 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.34
Actuated Cycle Length (s) 62.8 Sum of lost time (s) 11.5
Intersection Capacity Utilization 50.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 262 4 340 562 0 0 0 0 392 11 44
Future Volume (vph) 0 262 4 340 562 0 0 0 0 392 11 44
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 7.0 7.0
Lane Util. Factor 0.95 1.00 0.95 0.95 0.95
Frt 1.00 1.00 1.00 1.00 0.97
Flt Protected 1.00 0.95 1.00 0.95 0.96
Satd. Flow (prot) 3571 1789 3579 1700 1673
Flt Permitted 1.00 0.57 1.00 0.95 0.96
Satd. Flow (perm) 3571 1083 3579 1700 1673
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 285 4 370 611 0 0 0 0 426 12 48
RTOR Reduction (vph) 0 1 0 0 0 0 0 0 0 0 17 0
Lane Group Flow (vph) 0 288 0 370 611 0 0 0 0 247 222 0
Turn Type NA Perm NA Split NA
Protected Phases 2 6 8 8
Permitted Phases 6
Actuated Green, G (s) 28.2 28.2 28.2 13.4 13.4
Effective Green, g (s) 28.2 28.2 28.2 13.4 13.4
Actuated g/C Ratio 0.52 0.52 0.52 0.25 0.25
Clearance Time (s) 6.0 6.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1844 559 1848 417 410
v/s Ratio Prot 0.08 0.17 c0.15 0.13
v/s Ratio Perm c0.34
v/c Ratio 0.16 0.66 0.33 0.59 0.54
Uniform Delay, d1 6.9 9.7 7.7 18.2 17.9
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 6.1 0.5 2.3 1.5
Delay (s) 7.1 15.8 8.2 20.4 19.4
Level of Service A B A C B
Approach Delay (s) 7.1 11.0 0.0 19.9
Approach LOS A B A B

Intersection Summary
HCM 2000 Control Delay 12.9 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 54.6 Sum of lost time (s) 13.0
Intersection Capacity Utilization 62.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 114 490 24 16 1147 99 12 2 3 75 3 191
Future Volume (vph) 114 490 24 16 1147 99 12 2 3 75 3 191
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 0.95 0.95 1.00
Frt 1.00 0.99 1.00 0.99 0.98 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.97 0.95 0.96 1.00
Satd. Flow (prot) 1789 5106 1789 5080 1777 1700 1710 1601
Flt Permitted 0.17 1.00 0.43 1.00 1.00 0.95 0.96 1.00
Satd. Flow (perm) 312 5106 814 5080 1841 1700 1710 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 124 533 26 17 1247 108 13 2 3 82 3 208
RTOR Reduction (vph) 0 3 0 0 6 0 0 3 0 0 0 98
Lane Group Flow (vph) 124 556 0 17 1349 0 0 15 0 43 42 110
Turn Type Perm NA Perm NA Perm NA Split NA Prot
Protected Phases 2 6 4 8 8 8
Permitted Phases 2 6 4
Actuated Green, G (s) 52.6 52.6 52.6 52.6 1.9 12.5 12.5 12.5
Effective Green, g (s) 52.6 52.6 52.6 52.6 1.9 12.5 12.5 12.5
Actuated g/C Ratio 0.60 0.60 0.60 0.60 0.02 0.14 0.14 0.14
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 186 3051 486 3036 39 241 242 227
v/s Ratio Prot 0.11 0.27 0.03 0.02 c0.07
v/s Ratio Perm c0.40 0.02 c0.01
v/c Ratio 0.67 0.18 0.03 0.44 0.39 0.18 0.17 0.49
Uniform Delay, d1 11.8 8.0 7.3 9.7 42.5 33.2 33.2 34.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 8.7 0.0 0.0 0.1 6.2 0.4 0.3 1.6
Delay (s) 20.5 8.0 7.3 9.8 48.7 33.6 33.5 36.4
Level of Service C A A A D C C D
Approach Delay (s) 10.3 9.8 48.7 35.6
Approach LOS B A D D

Intersection Summary
HCM 2000 Control Delay 13.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 88.0 Sum of lost time (s) 21.0
Intersection Capacity Utilization 85.1% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 14 212 264 428 1064 290 149 273 262 77 294 66
Future Volume (vph) 14 212 264 428 1064 290 149 273 262 77 294 66
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 4.0 6.0 7.0 7.0 4.0 8.0 6.0 8.0 8.0
Lane Util. Factor 1.00 0.91 1.00 0.97 0.91 1.00 1.00 0.95 1.00 1.00 0.95
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.97
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1789 5142 1601 3471 5142 1601 1789 3579 1601 1789 3480
Flt Permitted 0.23 1.00 1.00 0.95 1.00 1.00 0.43 1.00 1.00 0.57 1.00
Satd. Flow (perm) 439 5142 1601 3471 5142 1601 809 3579 1601 1074 3480
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 15 230 287 465 1157 315 162 297 285 84 320 72
RTOR Reduction (vph) 0 0 130 0 0 166 0 0 120 0 14 0
Lane Group Flow (vph) 15 230 157 465 1157 149 162 297 165 84 378 0
Turn Type Perm NA pm+ov Prot NA Perm pm+pt NA pm+ov Perm NA
Protected Phases 2 7 1 6 7 4 1 8
Permitted Phases 2 2 6 4 4 8
Actuated Green, G (s) 37.6 37.6 48.3 22.4 66.0 66.0 58.7 58.7 81.1 44.0 44.0
Effective Green, g (s) 37.6 37.6 48.3 22.4 66.0 66.0 58.7 58.7 81.1 44.0 44.0
Actuated g/C Ratio 0.27 0.27 0.35 0.16 0.47 0.47 0.42 0.42 0.58 0.31 0.31
Clearance Time (s) 7.0 7.0 4.0 6.0 7.0 7.0 4.0 8.0 6.0 8.0 8.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 118 1383 553 556 2429 756 414 1503 929 338 1096
v/s Ratio Prot 0.04 0.02 c0.13 c0.23 c0.03 0.08 0.03 0.11
v/s Ratio Perm 0.03 0.08 0.09 c0.13 0.07 0.08
v/c Ratio 0.13 0.17 0.28 0.84 0.48 0.20 0.39 0.20 0.18 0.25 0.35
Uniform Delay, d1 38.6 39.1 33.2 56.9 25.1 21.4 26.1 25.6 13.7 35.6 36.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.2 0.3 0.3 10.5 0.7 0.6 0.6 0.1 0.1 0.4 0.2
Delay (s) 40.8 39.3 33.4 67.4 25.8 22.0 26.7 25.7 13.8 35.9 37.0
Level of Service D D C E C C C C B D D
Approach Delay (s) 36.2 35.1 21.4 36.8
Approach LOS D D C D

Intersection Summary
HCM 2000 Control Delay 32.7 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 139.7 Sum of lost time (s) 25.0
Intersection Capacity Utilization 155.0% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 616 0 0 1545 492 45
Future Volume (vph) 616 0 0 1545 492 45
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 6.0 6.0
Lane Util. Factor 0.91 0.91 0.97 1.00
Frt 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 5142 5142 3471 1601
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 5142 5142 3471 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 670 0 0 1679 535 49
RTOR Reduction (vph) 0 0 0 0 0 36
Lane Group Flow (vph) 670 0 0 1679 535 13
Turn Type NA NA Prot Perm
Protected Phases 2 2 4
Permitted Phases 2 2 4
Actuated Green, G (s) 25.1 25.1 13.1 13.1
Effective Green, g (s) 25.1 25.1 13.1 13.1
Actuated g/C Ratio 0.49 0.49 0.26 0.26
Clearance Time (s) 7.0 7.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2520 2520 888 409
v/s Ratio Prot 0.13 c0.33 c0.15
v/s Ratio Perm 0.01
v/c Ratio 0.27 0.67 0.60 0.03
Uniform Delay, d1 7.6 9.9 16.8 14.3
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 1.4 1.2 0.0
Delay (s) 7.9 11.3 17.9 14.3
Level of Service A B B B
Approach Delay (s) 7.9 11.3 17.6
Approach LOS A B B

Intersection Summary
HCM 2000 Control Delay 11.8 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 51.2 Sum of lost time (s) 13.0
Intersection Capacity Utilization 54.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings AM Peak Hour
99: HWY 2 (KINGSTON RD) Pickering Ajax - 2026 Future Background AM
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Lane Group NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 8 0 8 8 0 8 7 850 6 6 1049 7
Future Volume (vph) 8 0 8 8 0 8 7 850 6 6 1049 7
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 0.0 0.0 40.0 20.0 40.0 20.0
Storage Lanes 0 0 0 0 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 0.932 0.932 0.850 0.850
Flt Protected 0.976 0.976 0.950 0.950
Satd. Flow (prot) 0 1676 0 0 1676 0 1750 3500 1566 1750 3500 1566
Flt Permitted 0.920 0.920 0.144 0.227
Satd. Flow (perm) 0 1579 0 0 1579 0 265 3500 1566 418 3500 1566
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 47 47 47 47
Link Speed (k/h) 48 48 48 48
Link Distance (m) 97.1 134.7 604.5 344.1
Travel Time (s) 7.3 10.1 45.3 25.8
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 9 0 9 9 0 9 8 924 7 7 1140 8
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 18 0 0 18 0 8 924 7 7 1140 8
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 24 97 97 14 97 97 97 97
Number of Detectors 1 2 1 2 1 2 1 1 2 1
Detector Template Left Thru Left Thru Left Thru Right Left Thru Right
Leading Detector (m) 2.0 10.0 2.0 10.0 2.0 10.0 2.0 2.0 10.0 2.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 2.0 0.6 2.0 0.6 2.0 0.6 2.0 2.0 0.6 2.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 9.4 9.4 9.4 9.4
Detector 2 Size(m) 0.6 0.6 0.6 0.6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA Perm NA Perm Perm NA Perm
Protected Phases 2 6 4 8
Permitted Phases 2 6 4 4 8 8
Detector Phase 2 2 6 6 4 4 4 8 8 8
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0



Lanes, Volumes, Timings AM Peak Hour
99: HWY 2 (KINGSTON RD) Pickering Ajax - 2026 Future Background AM
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Lane Group NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Total Split (s) 24.0 24.0 24.0 24.0 46.0 46.0 46.0 46.0 46.0 46.0
Total Split (%) 34.3% 34.3% 34.3% 34.3% 65.7% 65.7% 65.7% 65.7% 65.7% 65.7%
Maximum Green (s) 18.0 18.0 18.0 18.0 40.0 40.0 40.0 40.0 40.0 40.0
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None None None None None
Walk Time (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 26.6 26.6 31.4 31.4 31.4 31.4 31.4 31.4
Actuated g/C Ratio 0.38 0.38 0.45 0.45 0.45 0.45 0.45 0.45
v/c Ratio 0.03 0.03 0.07 0.59 0.01 0.04 0.73 0.01
Control Delay 1.7 1.7 10.1 15.6 0.0 9.0 18.3 0.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 1.7 1.7 10.1 15.6 0.0 9.0 18.3 0.0
LOS A A B B A A B A
Approach Delay 1.7 1.7 15.4 18.1
Approach LOS A A B B

Intersection Summary
Area Type: Other
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 50
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.73
Intersection Signal Delay: 16.6 Intersection LOS: B
Intersection Capacity Utilization 42.3% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     99: HWY 2 (KINGSTON RD)



Queues AM Peak Hour
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Lane Group NBT SBT NEL NET NER SWL SWT SWR
Lane Group Flow (vph) 18 18 8 924 7 7 1140 8
v/c Ratio 0.03 0.03 0.07 0.59 0.01 0.04 0.73 0.01
Control Delay 1.7 1.7 10.1 15.6 0.0 9.0 18.3 0.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 1.7 1.7 10.1 15.6 0.0 9.0 18.3 0.0
Queue Length 50th (m) 0.0 0.0 0.6 45.0 0.0 0.5 60.4 0.0
Queue Length 95th (m) 1.3 1.3 2.4 49.7 0.0 2.0 65.8 0.0
Internal Link Dist (m) 73.1 110.7 580.5 320.1
Turn Bay Length (m) 40.0 20.0 40.0 20.0
Base Capacity (vph) 629 629 151 2000 915 238 2000 915
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.03 0.03 0.05 0.46 0.01 0.03 0.57 0.01

Intersection Summary
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Movement NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 8 0 8 8 0 8 7 850 6 6 1049 7
Future Volume (vph) 8 0 8 8 0 8 7 850 6 6 1049 7
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 0.93 0.93 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.98 0.98 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1676 1676 1750 3500 1566 1750 3500 1566
Flt Permitted 0.92 0.92 0.14 1.00 1.00 0.23 1.00 1.00
Satd. Flow (perm) 1581 1581 265 3500 1566 419 3500 1566
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 9 0 9 9 0 9 8 924 7 7 1140 8
RTOR Reduction (vph) 0 11 0 0 11 0 0 0 4 0 0 4
Lane Group Flow (vph) 0 7 0 0 7 0 8 924 3 7 1140 4
Turn Type Perm NA Perm NA Perm NA Perm Perm NA Perm
Protected Phases 2 6 4 8
Permitted Phases 2 6 4 4 8 8
Actuated Green, G (s) 26.6 26.6 31.4 31.4 31.4 31.4 31.4 31.4
Effective Green, g (s) 26.6 26.6 31.4 31.4 31.4 31.4 31.4 31.4
Actuated g/C Ratio 0.38 0.38 0.45 0.45 0.45 0.45 0.45 0.45
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 600 600 118 1570 702 187 1570 702
v/s Ratio Prot 0.26 c0.33
v/s Ratio Perm c0.00 0.00 0.03 0.00 0.02 0.00
v/c Ratio 0.01 0.01 0.07 0.59 0.00 0.04 0.73 0.01
Uniform Delay, d1 13.5 13.5 11.0 14.5 10.7 10.8 15.8 10.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 0.0 0.2 0.6 0.0 0.1 1.7 0.0
Delay (s) 13.5 13.5 11.2 15.0 10.7 10.9 17.5 10.7
Level of Service B B B B B B B B
Approach Delay (s) 13.5 13.5 15.0 17.4
Approach LOS B B B B

Intersection Summary
HCM 2000 Control Delay 16.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.40
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 42.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings AM Peak Hour
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 85 421 197 411 688 205 94 532 174 270 1591 194
Future Volume (vph) 85 421 197 411 688 205 94 532 174 270 1591 194
Ideal Flow (vphpl) 1900 1900 1900 2050 1900 1900 1900 1900 1900 2050 2005 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 120.0 65.0 115.0 100.0 115.0 85.0 135.0 150.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 0.91 1.00 1.00 *1.00 1.00
Ped Bike Factor 1.00 0.97 0.99 0.98 1.00 0.98 0.99 0.97
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1722 3694 1570 1950 3544 1484 1789 4725 1541 1858 5848 1526
Flt Permitted 0.244 0.458 0.121 0.401
Satd. Flow (perm) 441 3694 1519 930 3544 1452 228 4725 1504 780 5848 1475
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 165 223 189 211
Link Speed (k/h) 60 60 60 60
Link Distance (m) 344.1 371.9 333.8 249.1
Travel Time (s) 20.6 22.3 20.0 14.9
Confl. Peds. (#/hr) 10 21 21 10 22 12 12 22
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 6% 4% 4% 1% 3% 10% 2% 11% 6% 6% 4% 7%
Adj. Flow (vph) 92 458 214 447 748 223 102 578 189 293 1729 211
Shared Lane Traffic (%)
Lane Group Flow (vph) 92 458 214 447 748 223 102 578 189 293 1729 211
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.89 0.99 0.99 0.99 0.99 0.99 0.89 0.92 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Minimum Split (s) 9.0 39.0 39.0 9.0 39.0 39.0 9.0 40.0 40.0 9.0 40.0 40.0
Total Split (s) 10.0 39.0 39.0 11.0 40.0 40.0 9.0 40.0 40.0 10.0 41.0 41.0
Total Split (%) 10.0% 39.0% 39.0% 11.0% 40.0% 40.0% 9.0% 40.0% 40.0% 10.0% 41.0% 41.0%
Maximum Green (s) 7.0 32.0 32.0 8.0 33.0 33.0 6.0 33.0 33.0 7.0 34.0 34.0
Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.2 4.2
All-Red Time (s) 0.0 2.8 2.8 0.0 2.8 2.8 0.0 2.8 2.8 0.0 2.8 2.8
Lost Time Adjust (s) 0.0 0.0 0.0 -3.0 0.0 0.0 0.0 0.0 0.0 -3.0 0.0 0.0
Total Lost Time (s) 3.0 7.0 7.0 0.0 7.0 7.0 3.0 7.0 7.0 0.0 7.0 7.0
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize?
Walk Time (s) 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0
Flash Dont Walk (s) 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 43.0 32.0 32.0 50.0 33.0 33.0 43.0 33.0 33.0 50.0 34.0 34.0
Actuated g/C Ratio 0.43 0.32 0.32 0.50 0.33 0.33 0.43 0.33 0.33 0.50 0.34 0.34
v/c Ratio 0.33 0.39 0.36 0.77 0.64 0.36 0.53 0.37 0.30 0.59 0.87 0.33
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Control Delay 18.3 27.6 9.0 25.6 28.7 5.6 25.7 26.4 5.0 20.6 36.8 4.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 18.3 27.6 9.0 25.6 28.7 5.6 25.7 26.4 5.0 20.6 36.8 4.9
LOS B C A C C A C C A C D A
Approach Delay 21.3 24.1 21.7 31.7
Approach LOS C C C C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 72 (72%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 100
Control Type: Pretimed
Maximum v/c Ratio: 0.87
Intersection Signal Delay: 26.5 Intersection LOS: C
Intersection Capacity Utilization 103.3% ICU Level of Service G
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     234: RR 1 (BROCK RD) & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 92 458 214 447 748 223 102 578 189 293 1729 211
v/c Ratio 0.33 0.39 0.36 0.77 0.64 0.36 0.53 0.37 0.30 0.59 0.87 0.33
Control Delay 18.3 27.6 9.0 25.6 28.7 5.6 25.7 26.4 5.0 20.6 36.8 4.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 18.3 27.6 9.0 25.6 28.7 5.6 25.7 26.4 5.0 20.6 36.8 4.9
Queue Length 50th (m) 9.7 34.2 6.6 68.7 71.4 12.9 10.7 31.0 0.0 32.3 103.7 0.0
Queue Length 95th (m) 18.5 47.1 23.5 #79.5 84.0 17.2 20.1 41.0 14.4 49.8 121.1 14.8
Internal Link Dist (m) 320.1 347.9 309.8 225.1
Turn Bay Length (m) 120.0 65.0 115.0 100.0 115.0 85.0 135.0 150.0
Base Capacity (vph) 279 1182 598 577 1169 628 191 1559 622 497 1988 640
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.33 0.39 0.36 0.77 0.64 0.36 0.53 0.37 0.30 0.59 0.87 0.33

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 85 421 197 411 688 205 94 532 174 270 1591 194
Future Volume (vph) 85 421 197 411 688 205 94 532 174 270 1591 194
Ideal Flow (vphpl) 1900 1900 1900 2050 1900 1900 1900 1900 1900 2050 2005 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 7.0 7.0 0.0 7.0 7.0 3.0 7.0 7.0 0.0 7.0 7.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 0.91 1.00 1.00 *1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1721 3694 1519 1941 3544 1452 1789 4725 1504 1854 5848 1475
Flt Permitted 0.24 1.00 1.00 0.46 1.00 1.00 0.12 1.00 1.00 0.40 1.00 1.00
Satd. Flow (perm) 442 3694 1519 935 3544 1452 228 4725 1504 783 5848 1475
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 92 458 214 447 748 223 102 578 189 293 1729 211
RTOR Reduction (vph) 0 0 112 0 0 149 0 0 127 0 0 139
Lane Group Flow (vph) 92 458 102 447 748 74 102 578 62 293 1729 72
Confl. Peds. (#/hr) 10 21 21 10 22 12 12 22
Heavy Vehicles (%) 6% 4% 4% 1% 3% 10% 2% 11% 6% 6% 4% 7%
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Actuated Green, G (s) 39.0 32.0 32.0 41.0 33.0 33.0 39.0 33.0 33.0 41.0 34.0 34.0
Effective Green, g (s) 39.0 32.0 32.0 46.0 33.0 33.0 39.0 33.0 33.0 46.0 34.0 34.0
Actuated g/C Ratio 0.39 0.32 0.32 0.46 0.33 0.33 0.39 0.33 0.33 0.46 0.34 0.34
Clearance Time (s) 3.0 7.0 7.0 3.0 7.0 7.0 3.0 7.0 7.0 3.0 7.0 7.0
Lane Grp Cap (vph) 261 1182 486 540 1169 479 182 1559 496 467 1988 501
v/s Ratio Prot 0.02 0.12 c0.09 c0.21 0.03 0.12 c0.06 c0.30
v/s Ratio Perm 0.11 0.07 0.29 0.05 0.18 0.04 0.23 0.05
v/c Ratio 0.35 0.39 0.21 0.83 0.64 0.15 0.56 0.37 0.13 0.63 0.87 0.14
Uniform Delay, d1 20.3 26.4 24.8 20.6 28.5 23.6 22.8 25.6 23.4 17.4 30.9 22.9
Progression Factor 1.00 1.00 1.00 0.91 0.91 1.20 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.7 1.0 1.0 12.1 2.4 0.6 11.9 0.7 0.5 6.3 5.5 0.6
Delay (s) 24.0 27.4 25.8 30.9 28.4 29.1 34.7 26.3 23.9 23.6 36.4 23.5
Level of Service C C C C C C C C C C D C
Approach Delay (s) 26.5 29.3 26.7 33.5
Approach LOS C C C C

Intersection Summary
HCM 2000 Control Delay 30.3 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 103.3% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 1 999 59 381 1497 0 24 0 127 0 3 1
Future Volume (vph) 1 999 59 381 1497 0 24 0 127 0 3 1
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 25.0 20.0 60.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 1 1 1 0 0 0 0 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.94 0.98 1.00
Frt 0.850 0.886 0.966
Flt Protected 0.950 0.950 0.992
Satd. Flow (prot) 1825 3625 1219 1772 3544 0 0 1442 0 0 1848 0
Flt Permitted 0.152 0.203 0.943
Satd. Flow (perm) 291 3625 1144 379 3544 0 0 1369 0 0 1848 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 65 138 1
Link Speed (k/h) 60 50 50 50
Link Distance (m) 467.6 390.9 722.6 110.1
Travel Time (s) 28.1 28.1 52.0 7.9
Confl. Peds. (#/hr) 14 15 15 14 3 10 10 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 6% 34% 3% 3% 0% 33% 0% 11% 0% 0% 0%
Adj. Flow (vph) 1 1086 64 414 1627 0 26 0 138 0 3 1
Shared Lane Traffic (%)
Lane Group Flow (vph) 1 1086 64 414 1627 0 0 164 0 0 4 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 0.0 0.0
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 0 0 0 1 0 2 2 2 1
Detector Template Left
Leading Detector (m) 0.0 0.0 0.0 24.0 0.0 15.2 24.0 15.2 6.5
Trailing Detector (m) 0.0 0.0 0.0 15.0 0.0 0.0 -1.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 15.0 0.0 0.0 -1.0 0.0 0.0
Detector 1 Size(m) 1.8 1.8 1.8 9.0 1.8 1.8 15.0 1.8 6.5
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 13.4 15.0 13.4
Detector 2 Size(m) 1.8 9.0 1.8
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0
Turn Type Perm NA Perm pm+pt NA Perm NA NA
Protected Phases 2 1 6 8 4
Permitted Phases 2 2 6 8 4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector Phase 2 2 2 1 6 8 8 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 5.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 28.0 28.0 28.0 9.0 28.0 27.0 27.0 27.0 27.0
Total Split (s) 47.0 47.0 47.0 26.0 73.0 27.0 27.0 27.0 27.0
Total Split (%) 47.0% 47.0% 47.0% 26.0% 73.0% 27.0% 27.0% 27.0% 27.0%
Maximum Green (s) 41.2 41.2 41.2 23.0 67.2 21.0 21.0 21.0 21.0
Yellow Time (s) 4.0 4.0 4.0 3.0 4.0 3.3 3.3 3.3 3.3
All-Red Time (s) 1.8 1.8 1.8 0.0 1.8 2.7 2.7 2.7 2.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.8 5.8 5.8 3.0 5.8 6.0 6.0
Lead/Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max None C-Max None None None None
Walk Time (s) 13.0 13.0 13.0 13.0 15.0 15.0 15.0 15.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 56.4 56.4 56.4 81.0 78.2 10.0 10.0
Actuated g/C Ratio 0.56 0.56 0.56 0.81 0.78 0.10 0.10
v/c Ratio 0.01 0.53 0.10 0.73 0.59 0.63 0.02
Control Delay 25.0 15.6 8.2 19.5 8.2 21.8 34.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 25.0 15.6 8.2 19.5 8.2 21.8 34.8
LOS C B A B A C C
Approach Delay 15.2 10.5 21.8 34.8
Approach LOS B B C C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 30 (30%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.73
Intersection Signal Delay: 12.7 Intersection LOS: B
Intersection Capacity Utilization 89.4% ICU Level of Service E
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     237: NOTION RD & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT NBT SBT
Lane Group Flow (vph) 1 1086 64 414 1627 164 4
v/c Ratio 0.01 0.53 0.10 0.73 0.59 0.63 0.02
Control Delay 25.0 15.6 8.2 19.5 8.2 21.8 34.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 25.0 15.6 8.2 19.5 8.2 21.8 34.8
Queue Length 50th (m) 0.0 31.6 0.1 37.4 56.8 4.8 0.6
Queue Length 95th (m) m0.3 86.9 8.7 76.5 113.9 23.1 3.5
Internal Link Dist (m) 443.6 366.9 698.6 86.1
Turn Bay Length (m) 25.0 20.0 60.0
Base Capacity (vph) 164 2045 673 642 2771 396 388
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.01 0.53 0.10 0.64 0.59 0.41 0.01

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 1 999 59 381 1497 0 24 0 127 0 3 1
Future Volume (vph) 1 999 59 381 1497 0 24 0 127 0 3 1
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 5.8 5.8 5.8 3.0 5.8 6.0 6.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.94 1.00 1.00 0.98 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.89 0.97
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.99 1.00
Satd. Flow (prot) 1818 3625 1144 1770 3544 1442 1849
Flt Permitted 0.15 1.00 1.00 0.20 1.00 0.94 1.00
Satd. Flow (perm) 291 3625 1144 378 3544 1370 1849
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1 1086 64 414 1627 0 26 0 138 0 3 1
RTOR Reduction (vph) 0 0 28 0 0 0 0 124 0 0 1 0
Lane Group Flow (vph) 1 1086 36 414 1627 0 0 40 0 0 3 0
Confl. Peds. (#/hr) 14 15 15 14 3 10 10 3
Heavy Vehicles (%) 0% 6% 34% 3% 3% 0% 33% 0% 11% 0% 0% 0%
Turn Type Perm NA Perm pm+pt NA Perm NA NA
Protected Phases 2 1 6 8 4
Permitted Phases 2 2 6 8 4
Actuated Green, G (s) 56.4 56.4 56.4 78.2 78.2 10.0 10.0
Effective Green, g (s) 56.4 56.4 56.4 78.2 78.2 10.0 10.0
Actuated g/C Ratio 0.56 0.56 0.56 0.78 0.78 0.10 0.10
Clearance Time (s) 5.8 5.8 5.8 3.0 5.8 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 164 2044 645 557 2771 137 184
v/s Ratio Prot 0.30 c0.14 0.46 0.00
v/s Ratio Perm 0.00 0.03 c0.44 c0.03
v/c Ratio 0.01 0.53 0.06 0.74 0.59 0.29 0.02
Uniform Delay, d1 9.5 13.6 9.8 10.5 4.4 41.7 40.6
Progression Factor 1.61 0.93 1.81 1.55 1.50 1.00 1.00
Incremental Delay, d2 0.1 1.0 0.2 5.1 0.9 1.2 0.0
Delay (s) 15.4 13.5 17.9 21.3 7.5 42.9 40.6
Level of Service B B B C A D D
Approach Delay (s) 13.8 10.3 42.9 40.6
Approach LOS B B D D

Intersection Summary
HCM 2000 Control Delay 13.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 14.8
Intersection Capacity Utilization 89.4% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Traffic Volume (vph) 60 809 134 85 623 91 147 40 225 39 16 20
Future Volume (vph) 60 809 134 85 623 91 147 40 225 39 16 20
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 150.0 60.0 60.0 30.0 14.6 0.0 9.4 0.0
Storage Lanes 1 1 1 1 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.98 1.00 0.98 0.99 0.99
Frt 0.850 0.850 0.872 0.915
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1706 3510 1617 1807 3544 1555 1738 1675 0 1722 1738 0
Flt Permitted 0.376 0.283 0.732 0.300
Satd. Flow (perm) 674 3510 1577 538 3544 1517 1329 1675 0 544 1738 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 146 91 245 22
Link Speed (k/h) 60 60 50 50
Link Distance (m) 380.5 309.8 54.5 63.9
Travel Time (s) 22.8 18.6 3.9 4.6
Confl. Peds. (#/hr) 2 2 2 2 8 8
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 7% 4% 1% 1% 3% 5% 5% 0% 0% 6% 0% 0%
Adj. Flow (vph) 65 879 146 92 677 99 160 43 245 42 17 22
Shared Lane Traffic (%)
Lane Group Flow (vph) 65 879 146 92 677 99 160 288 0 42 39 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 1 0 0 1 1 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 24.0 0.0 0.0 15.0 15.0 15.0 15.0
Trailing Detector (m) 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 9.0 1.8 1.8 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm NA
Protected Phases 5 2 1 6 4 8
Permitted Phases 2 2 6 6 4 8
Detector Phase 5 2 2 1 6 6 4 4 8 8
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 5.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 9.0 31.0 31.0 9.0 31.0 31.0 38.0 38.0 38.0 38.0
Total Split (s) 9.0 51.0 51.0 10.0 52.0 52.0 39.0 39.0 39.0 39.0
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Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Total Split (%) 9.0% 51.0% 51.0% 10.0% 52.0% 52.0% 39.0% 39.0% 39.0% 39.0%
Maximum Green (s) 6.0 44.5 44.5 7.0 45.5 45.5 31.8 31.8 31.8 31.8
Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 4.2 3.5 3.5 3.5 3.5
All-Red Time (s) 0.0 2.3 2.3 0.0 2.3 2.3 3.7 3.7 3.7 3.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.5 6.5 3.0 6.5 6.5 7.2 7.2 7.2 7.2
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Min C-Min None C-Min C-Min None None None None
Walk Time (s) 16.0 16.0 16.0 16.0 21.0 21.0 21.0 21.0
Flash Dont Walk (s) 6.0 6.0 6.0 6.0 9.0 9.0 9.0 9.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 69.5 61.1 61.1 70.3 61.5 61.5 17.5 17.5 17.5 17.5
Actuated g/C Ratio 0.70 0.61 0.61 0.70 0.62 0.62 0.18 0.18 0.18 0.18
v/c Ratio 0.12 0.41 0.14 0.20 0.31 0.10 0.69 0.58 0.44 0.12
Control Delay 4.4 9.0 1.0 4.7 6.4 2.0 52.9 12.1 49.5 18.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 4.4 9.0 1.0 4.7 6.4 2.0 52.9 12.1 49.5 18.7
LOS A A A A A A D B D B
Approach Delay 7.6 5.7 26.6 34.7
Approach LOS A A C C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 27 (27%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.69
Intersection Signal Delay: 11.3 Intersection LOS: B
Intersection Capacity Utilization 70.5% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     245: DIXIE RD & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR SEL SET NWL NWT
Lane Group Flow (vph) 65 879 146 92 677 99 160 288 42 39
v/c Ratio 0.12 0.41 0.14 0.20 0.31 0.10 0.69 0.58 0.44 0.12
Control Delay 4.4 9.0 1.0 4.7 6.4 2.0 52.9 12.1 49.5 18.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 4.4 9.0 1.0 4.7 6.4 2.0 52.9 12.1 49.5 18.7
Queue Length 50th (m) 2.5 32.8 0.0 3.4 17.2 0.3 29.4 7.2 7.4 2.8
Queue Length 95th (m) 6.3 45.3 3.3 8.4 27.8 2.2 46.2 27.6 16.7 10.4
Internal Link Dist (m) 356.5 285.8 30.5 39.9
Turn Bay Length (m) 150.0 60.0 60.0 30.0 14.6 9.4
Base Capacity (vph) 535 2143 1020 472 2178 967 422 699 172 567
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.12 0.41 0.14 0.19 0.31 0.10 0.38 0.41 0.24 0.07

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Traffic Volume (vph) 60 809 134 85 623 91 147 40 225 39 16 20
Future Volume (vph) 60 809 134 85 623 91 147 40 225 39 16 20
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 6.5 6.5 3.0 6.5 6.5 7.2 7.2 7.2 7.2
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.87 1.00 0.92
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1705 3510 1577 1806 3544 1517 1725 1676 1722 1739
Flt Permitted 0.38 1.00 1.00 0.28 1.00 1.00 0.73 1.00 0.30 1.00
Satd. Flow (perm) 675 3510 1577 538 3544 1517 1329 1676 543 1739
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 65 879 146 92 677 99 160 43 245 42 17 22
RTOR Reduction (vph) 0 0 58 0 0 36 0 202 0 0 18 0
Lane Group Flow (vph) 65 879 88 92 677 63 160 86 0 42 21 0
Confl. Peds. (#/hr) 2 2 2 2 8 8
Heavy Vehicles (%) 7% 4% 1% 1% 3% 5% 5% 0% 0% 6% 0% 0%
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm NA
Protected Phases 5 2 1 6 4 8
Permitted Phases 2 2 6 6 4 8
Actuated Green, G (s) 65.4 60.5 60.5 66.2 60.9 60.9 17.5 17.5 17.5 17.5
Effective Green, g (s) 65.4 60.5 60.5 66.2 60.9 60.9 17.5 17.5 17.5 17.5
Actuated g/C Ratio 0.65 0.60 0.60 0.66 0.61 0.61 0.18 0.18 0.18 0.18
Clearance Time (s) 3.0 6.5 6.5 3.0 6.5 6.5 7.2 7.2 7.2 7.2
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 491 2123 954 423 2158 923 232 293 95 304
v/s Ratio Prot 0.01 c0.25 c0.01 0.19 0.05 0.01
v/s Ratio Perm 0.08 0.06 0.13 0.04 c0.12 0.08
v/c Ratio 0.13 0.41 0.09 0.22 0.31 0.07 0.69 0.29 0.44 0.07
Uniform Delay, d1 6.3 10.4 8.3 6.4 9.4 8.0 38.7 35.9 36.9 34.4
Progression Factor 0.74 0.71 0.30 0.72 0.56 0.56 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.6 0.2 0.3 0.4 0.1 8.3 0.6 3.3 0.1
Delay (s) 4.8 8.0 2.7 4.8 5.7 4.6 47.0 36.4 40.1 34.5
Level of Service A A A A A A D D D C
Approach Delay (s) 7.1 5.5 40.2 37.4
Approach LOS A A D D

Intersection Summary
HCM 2000 Control Delay 13.5 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.46
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.7
Intersection Capacity Utilization 70.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 111 486 296 205 537 51 240 454 156 93 812 112
Future Volume (vph) 111 486 296 205 537 51 240 454 156 93 812 112
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 2050 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.5 3.7 3.5 3.5 3.5 3.7 3.7 3.5 3.5 3.7 3.7
Storage Length (m) 115.0 200.0 210.0 45.0 185.0 55.0 110.0 65.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 *1.00 1.00 1.00 0.95 1.00
Ped Bike Factor 0.99 0.97 0.99 0.97 1.00 0.96 0.99 0.97
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1755 3545 1617 1700 3400 1597 1931 3767 1452 1750 3579 1570
Flt Permitted 0.432 0.354 0.176 0.483
Satd. Flow (perm) 792 3545 1563 627 3400 1551 356 3767 1399 878 3579 1517
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 238 184 185 218
Link Speed (k/h) 60 60 50 50
Link Distance (m) 709.3 416.3 262.8 362.1
Travel Time (s) 42.6 25.0 18.9 26.1
Confl. Peds. (#/hr) 15 19 19 15 22 25 25 22
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 4% 6% 1% 5% 5% 0% 2% 2% 10% 2% 2% 4%
Adj. Flow (vph) 121 528 322 223 584 55 261 493 170 101 883 122
Shared Lane Traffic (%)
Lane Group Flow (vph) 121 528 322 223 584 55 261 493 170 101 883 122
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 1.01 0.99 1.01 1.01 1.01 0.89 0.99 1.01 1.01 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Minimum Split (s) 9.0 35.0 35.0 9.0 35.0 35.0 9.0 38.0 38.0 9.0 38.0 38.0
Total Split (s) 9.0 35.0 35.0 11.0 37.0 37.0 14.0 45.0 45.0 9.0 40.0 40.0
Total Split (%) 9.0% 35.0% 35.0% 11.0% 37.0% 37.0% 14.0% 45.0% 45.0% 9.0% 40.0% 40.0%
Maximum Green (s) 6.0 28.0 28.0 8.0 30.0 30.0 11.0 38.1 38.1 6.0 33.1 33.1
Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 4.2 3.0 3.7 3.7 3.0 3.7 3.7
All-Red Time (s) 0.0 2.8 2.8 0.0 2.8 2.8 0.0 3.2 3.2 0.0 3.2 3.2
Lost Time Adjust (s) 0.0 0.0 0.0 -3.0 0.0 0.0 -3.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 7.0 7.0 0.0 7.0 7.0 0.0 6.9 6.9 3.0 6.9 6.9
Lead/Lag Lag Lag Lag Lead Lead Lead Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Walk Time (s) 19.0 19.0 19.0 19.0 21.0 21.0 21.0 21.0
Flash Dont Walk (s) 7.0 7.0 7.0 7.0 9.0 9.0 9.0 9.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 32.0 28.0 28.0 37.0 30.0 30.0 54.0 38.1 38.1 43.0 33.1 33.1
Actuated g/C Ratio 0.32 0.28 0.28 0.37 0.30 0.30 0.54 0.38 0.38 0.43 0.33 0.33
v/c Ratio 0.39 0.53 0.53 0.64 0.57 0.09 0.63 0.34 0.26 0.24 0.75 0.19
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Control Delay 21.1 22.0 8.4 18.2 12.8 0.3 20.4 22.9 3.6 14.6 34.4 0.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 21.1 22.0 8.4 18.2 12.8 0.3 20.4 22.9 3.6 14.6 34.4 0.6
LOS C C A B B A C C A B C A
Approach Delay 17.4 13.4 18.6 28.9
Approach LOS B B B C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 67 (67%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 95
Control Type: Pretimed
Maximum v/c Ratio: 0.75
Intersection Signal Delay: 20.1 Intersection LOS: C
Intersection Capacity Utilization 88.6% ICU Level of Service E
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     246: RR 29 (LIVERPOOL RD) & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 121 528 322 223 584 55 261 493 170 101 883 122
v/c Ratio 0.39 0.53 0.53 0.64 0.57 0.09 0.63 0.34 0.26 0.24 0.75 0.19
Control Delay 21.1 22.0 8.4 18.2 12.8 0.3 20.4 22.9 3.6 14.6 34.4 0.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 21.1 22.0 8.4 18.2 12.8 0.3 20.4 22.9 3.6 14.6 34.4 0.6
Queue Length 50th (m) 16.1 39.4 23.9 6.7 13.1 0.0 25.5 33.5 0.0 9.7 79.3 0.0
Queue Length 95th (m) 15.4 27.1 10.9 17.9 16.7 m0.0 42.1 45.5 10.6 18.2 101.6 0.0
Internal Link Dist (m) 685.3 392.3 238.8 338.1
Turn Bay Length (m) 115.0 200.0 210.0 45.0 185.0 55.0 110.0 65.0
Base Capacity (vph) 311 992 609 350 1020 594 412 1435 647 429 1184 647
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.39 0.53 0.53 0.64 0.57 0.09 0.63 0.34 0.26 0.24 0.75 0.19

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



HCM Signalized Intersection Capacity Analysis AM Peak Hour
246: RR 29 (LIVERPOOL RD) & HWY 2 (KINGSTON RD) Pickering Ajax - 2026 Future Background AM

Synchro 11 12-21-2020
IBI Group Page 20

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 111 486 296 205 537 51 240 454 156 93 812 112
Future Volume (vph) 111 486 296 205 537 51 240 454 156 93 812 112
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 2050 1900 1900 1900 1900 1900
Lane Width 3.7 3.5 3.7 3.5 3.5 3.5 3.7 3.7 3.5 3.5 3.7 3.7
Total Lost time (s) 3.0 7.0 7.0 0.0 7.0 7.0 0.0 6.9 6.9 3.0 6.9 6.9
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 *1.00 1.00 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 0.97 1.00 1.00 0.96 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1749 3545 1563 1695 3400 1551 1929 3767 1399 1740 3579 1517
Flt Permitted 0.43 1.00 1.00 0.35 1.00 1.00 0.18 1.00 1.00 0.48 1.00 1.00
Satd. Flow (perm) 795 3545 1563 631 3400 1551 357 3767 1399 885 3579 1517
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 121 528 322 223 584 55 261 493 170 101 883 122
RTOR Reduction (vph) 0 0 171 0 0 39 0 0 105 0 0 82
Lane Group Flow (vph) 121 528 151 223 584 17 261 493 65 101 883 40
Confl. Peds. (#/hr) 15 19 19 15 22 25 25 22
Heavy Vehicles (%) 4% 6% 1% 5% 5% 0% 2% 2% 10% 2% 2% 4%
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Actuated Green, G (s) 32.0 28.0 28.0 30.0 30.0 30.0 47.1 38.1 38.1 39.1 33.1 33.1
Effective Green, g (s) 32.0 28.0 28.0 33.0 30.0 30.0 50.1 38.1 38.1 39.1 33.1 33.1
Actuated g/C Ratio 0.32 0.28 0.28 0.33 0.30 0.30 0.50 0.38 0.38 0.39 0.33 0.33
Clearance Time (s) 3.0 7.0 7.0 3.0 7.0 7.0 3.0 6.9 6.9 3.0 6.9 6.9
Lane Grp Cap (vph) 311 992 437 325 1020 465 398 1435 533 397 1184 502
v/s Ratio Prot c0.02 c0.15 c0.08 0.17 c0.09 0.13 0.02 c0.25
v/s Ratio Perm 0.10 0.10 0.15 0.01 0.24 0.05 0.08 0.03
v/c Ratio 0.39 0.53 0.34 0.69 0.57 0.04 0.66 0.34 0.12 0.25 0.75 0.08
Uniform Delay, d1 27.3 30.5 28.7 26.0 29.6 24.8 16.6 22.0 20.1 19.7 29.7 23.0
Progression Factor 0.62 0.65 0.61 0.45 0.36 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.5 1.9 2.0 9.9 2.1 0.1 8.2 0.7 0.5 1.5 4.3 0.3
Delay (s) 20.3 21.8 19.6 21.6 12.7 24.9 24.8 22.7 20.6 21.2 34.0 23.3
Level of Service C C B C B C C C C C C C
Approach Delay (s) 20.9 15.8 22.9 31.7
Approach LOS C B C C

Intersection Summary
HCM 2000 Control Delay 23.3 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 19.9
Intersection Capacity Utilization 88.6% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 52 61 55 184 140 23 14 534 91 127 705 129
Future Volume (vph) 52 61 55 184 140 23 14 534 91 127 705 129
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0% 1%
Storage Length (m) 26.0 26.0 29.0 25.0 50.0 46.0 40.0 25.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 *1.00 1.00 1.00 0.95 1.00
Ped Bike Factor 0.99 0.97 0.98 0.98 0.98 0.92 0.98 0.92
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1716 1807 1566 1767 1807 1597 1653 3545 1493 1675 3415 1573
Flt Permitted 0.660 0.692 0.340 0.318
Satd. Flow (perm) 1186 1807 1515 1263 1807 1567 580 3545 1377 549 3415 1449
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 105 105 109 90
Link Speed (k/h) 50 50 60 60
Link Distance (m) 313.3 66.1 416.3 549.2
Travel Time (s) 22.6 4.8 25.0 33.0
Confl. Peds. (#/hr) 8 25 25 8 35 34 34 35
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 4% 4% 2% 1% 4% 0% 8% 6% 7% 6% 4% 1%
Adj. Flow (vph) 57 66 60 200 152 25 15 580 99 138 766 140
Shared Lane Traffic (%)
Lane Group Flow (vph) 57 66 60 200 152 25 15 580 99 138 766 140
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.02 1.02 1.02
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 1 1 1 1 2 1 0 0 1 0 0
Detector Template 
Leading Detector (m) 15.0 15.0 15.0 15.0 15.0 15.2 15.0 0.0 0.0 15.0 0.0 0.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 15.0 15.0 15.0 15.0 15.0 1.8 15.0 1.8 1.8 15.0 1.8 1.8
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 13.4
Detector 2 Size(m) 1.8
Detector 2 Type Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm pm+pt NA Perm
Protected Phases 3 8 7 4 2 1 6
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Lane Group NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Permitted Phases 8 8 4 4 2 2 6 6
Detector Phase 3 8 8 7 4 4 2 2 2 1 6 6
Switch Phase
Minimum Initial (s) 5.0 8.0 8.0 5.0 8.0 8.0 20.0 20.0 20.0 5.0 20.0 20.0
Minimum Split (s) 9.0 44.0 44.0 9.0 44.0 44.0 38.0 38.0 38.0 9.0 38.0 38.0
Total Split (s) 9.0 44.0 44.0 9.0 44.0 44.0 38.0 38.0 38.0 9.0 47.0 47.0
Total Split (%) 9.0% 44.0% 44.0% 9.0% 44.0% 44.0% 38.0% 38.0% 38.0% 9.0% 47.0% 47.0%
Maximum Green (s) 6.0 37.0 37.0 6.0 37.0 37.0 31.4 31.4 31.4 6.0 40.4 40.4
Yellow Time (s) 3.0 3.3 3.3 3.0 3.3 3.3 4.3 4.3 4.3 3.0 4.3 4.3
All-Red Time (s) 0.0 3.7 3.7 0.0 3.7 3.7 2.3 2.3 2.3 0.0 2.3 2.3
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 7.0 7.0 3.0 7.0 7.0 6.6 6.6 6.6 3.0 6.6 6.6
Lead/Lag Lead Lag Lag Lead Lag Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None Max Max None Max Max C-Max C-Max C-Max None C-Max C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 29.0 29.0 29.0 29.0 22.0 22.0 22.0 22.0 22.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 46.9 37.0 37.0 47.6 38.8 38.8 31.4 31.4 31.4 44.0 40.4 40.4
Actuated g/C Ratio 0.47 0.37 0.37 0.48 0.39 0.39 0.31 0.31 0.31 0.44 0.40 0.40
v/c Ratio 0.10 0.10 0.10 0.32 0.22 0.04 0.08 0.52 0.20 0.45 0.56 0.22
Control Delay 13.5 21.2 1.3 16.2 22.4 0.1 36.6 42.6 20.0 16.0 19.3 3.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 13.5 21.2 1.3 16.2 22.4 0.1 36.6 42.6 20.0 16.0 19.3 3.9
LOS B C A B C A D D B B B A
Approach Delay 12.3 17.6 39.3 16.8
Approach LOS B B D B

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 43 (43%), Referenced to phase 2:NETL and 6:SWTL, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.56
Intersection Signal Delay: 23.4 Intersection LOS: C
Intersection Capacity Utilization 100.9% ICU Level of Service G
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     247: HWY 2 (KINGSTON RD) & GLENANNA RD
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Lane Group NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Group Flow (vph) 57 66 60 200 152 25 15 580 99 138 766 140
v/c Ratio 0.10 0.10 0.10 0.32 0.22 0.04 0.08 0.52 0.20 0.45 0.56 0.22
Control Delay 13.5 21.2 1.3 16.2 22.4 0.1 36.6 42.6 20.0 16.0 19.3 3.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 13.5 21.2 1.3 16.2 22.4 0.1 36.6 42.6 20.0 16.0 19.3 3.9
Queue Length 50th (m) 5.5 8.3 0.0 21.0 20.0 0.0 2.8 56.6 7.4 15.7 62.0 6.0
Queue Length 95th (m) 11.9 17.0 2.1 34.4 34.4 0.0 m6.5 73.1 20.7 12.0 74.0 3.8
Internal Link Dist (m) 289.3 42.1 392.3 525.2
Turn Bay Length (m) 26.0 26.0 29.0 25.0 50.0 46.0 40.0 25.0
Base Capacity (vph) 589 668 626 631 701 671 182 1113 507 309 1379 639
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.10 0.10 0.10 0.32 0.22 0.04 0.08 0.52 0.20 0.45 0.56 0.22

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 52 61 55 184 140 23 14 534 91 127 705 129
Future Volume (vph) 52 61 55 184 140 23 14 534 91 127 705 129
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0% 1%
Total Lost time (s) 3.0 7.0 7.0 3.0 7.0 7.0 6.6 6.6 6.6 3.0 6.6 6.6
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 *1.00 1.00 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 0.98 1.00 1.00 0.92 1.00 1.00 0.92
Flpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00 0.99 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1710 1807 1515 1745 1807 1567 1619 3545 1377 1665 3415 1449
Flt Permitted 0.66 1.00 1.00 0.69 1.00 1.00 0.34 1.00 1.00 0.32 1.00 1.00
Satd. Flow (perm) 1189 1807 1515 1271 1807 1567 580 3545 1377 558 3415 1449
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 57 66 60 200 152 25 15 580 99 138 766 140
RTOR Reduction (vph) 0 0 37 0 0 15 0 0 69 0 0 54
Lane Group Flow (vph) 57 66 23 200 152 10 15 580 30 138 766 86
Confl. Peds. (#/hr) 8 25 25 8 35 34 34 35
Heavy Vehicles (%) 4% 4% 2% 1% 4% 0% 8% 6% 7% 6% 4% 1%
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm pm+pt NA Perm
Protected Phases 3 8 7 4 2 1 6
Permitted Phases 8 8 4 4 2 2 6 6
Actuated Green, G (s) 42.4 37.6 37.6 44.8 38.8 38.8 30.8 30.8 30.8 39.8 39.8 39.8
Effective Green, g (s) 42.4 37.6 37.6 44.8 38.8 38.8 30.8 30.8 30.8 39.8 39.8 39.8
Actuated g/C Ratio 0.42 0.38 0.38 0.45 0.39 0.39 0.31 0.31 0.31 0.40 0.40 0.40
Clearance Time (s) 3.0 7.0 7.0 3.0 7.0 7.0 6.6 6.6 6.6 3.0 6.6 6.6
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 529 679 569 597 701 607 178 1091 424 288 1359 576
v/s Ratio Prot 0.01 0.04 c0.02 0.08 0.16 0.03 c0.22
v/s Ratio Perm 0.04 0.01 c0.13 0.01 0.03 0.02 0.16 0.06
v/c Ratio 0.11 0.10 0.04 0.34 0.22 0.02 0.08 0.53 0.07 0.48 0.56 0.15
Uniform Delay, d1 17.2 20.2 19.8 17.4 20.4 18.8 24.6 28.6 24.5 20.3 23.4 19.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.44 1.44 4.39 0.66 0.77 0.39
Incremental Delay, d2 0.1 0.3 0.1 0.3 0.7 0.0 0.9 1.7 0.3 1.2 1.6 0.5
Delay (s) 17.3 20.5 19.9 17.7 21.2 18.9 36.2 43.0 107.8 14.5 19.5 8.0
Level of Service B C B B C B D D F B B A
Approach Delay (s) 19.3 19.2 52.1 17.3
Approach LOS B B D B

Intersection Summary
HCM 2000 Control Delay 28.3 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.47
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 19.6
Intersection Capacity Utilization 100.9% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 16 495 202 132 754 50 290 35 123 71 28 46
Future Volume (vph) 16 495 202 132 754 50 290 35 123 71 28 46
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 96.0 0.0 50.0 80.0 30.0 0.0 20.0 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 0.95 1.00 *1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.99 1.00 1.00 0.99 0.98 0.99 0.99
Frt 0.956 0.991 0.883 0.906
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1825 3497 0 1772 3645 0 1807 1625 0 1789 1669 0
Flt Permitted 0.339 0.275 0.705 0.600
Satd. Flow (perm) 647 3497 0 512 3645 0 1332 1625 0 1116 1669 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 69 9 134 50
Link Speed (k/h) 60 60 40 40
Link Distance (m) 306.1 605.7 166.5 788.7
Travel Time (s) 18.4 36.3 15.0 71.0
Confl. Peds. (#/hr) 10 4 4 10 5 11 11 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 5% 2% 3% 4% 7% 1% 6% 1% 2% 8% 0%
Adj. Flow (vph) 17 538 220 143 820 54 315 38 134 77 30 50
Shared Lane Traffic (%)
Lane Group Flow (vph) 17 758 0 143 874 0 315 172 0 77 80 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 0 0 0 0 1 1 1 1
Detector Template 
Leading Detector (m) 0.0 0.0 0.0 0.0 15.0 15.0 15.0 15.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 1.8 1.8 1.8 1.8 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA pm+pt NA Perm NA Perm NA
Protected Phases 2 1 6 8 4
Permitted Phases 2 6 8 4
Detector Phase 2 2 1 6 8 8 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 4.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 31.0 31.0 10.0 31.0 28.0 28.0 28.0 28.0
Total Split (s) 44.0 44.0 18.0 62.0 48.0 48.0 48.0 48.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 40.0% 40.0% 16.4% 56.4% 43.6% 43.6% 43.6% 43.6%
Maximum Green (s) 37.7 37.7 12.0 55.7 42.1 42.1 42.1 42.1
Yellow Time (s) 3.7 3.7 4.0 3.7 3.3 3.3 3.3 3.3
All-Red Time (s) 2.6 2.6 2.0 2.6 2.6 2.6 2.6 2.6
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.3 6.3 6.0 6.3 5.9 5.9 5.9 5.9
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max None C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 16.0 16.0 16.0 15.0 15.0 15.0 15.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 50.7 50.7 66.4 66.1 31.7 31.7 31.7 31.7
Actuated g/C Ratio 0.46 0.46 0.60 0.60 0.29 0.29 0.29 0.29
v/c Ratio 0.06 0.46 0.34 0.40 0.82 0.30 0.24 0.15
Control Delay 22.2 21.2 13.5 13.2 53.0 8.6 29.3 12.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 22.2 21.2 13.5 13.2 53.0 8.6 29.3 12.0
LOS C C B B D A C B
Approach Delay 21.2 13.3 37.3 20.4
Approach LOS C B D C

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 95 (86%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.82
Intersection Signal Delay: 21.1 Intersection LOS: C
Intersection Capacity Utilization 84.0% ICU Level of Service E
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     249: ROUGEMOUNT DR & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 17 758 143 874 315 172 77 80
v/c Ratio 0.06 0.46 0.34 0.40 0.82 0.30 0.24 0.15
Control Delay 22.2 21.2 13.5 13.2 53.0 8.6 29.3 12.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 22.2 21.2 13.5 13.2 53.0 8.6 29.3 12.0
Queue Length 50th (m) 2.0 49.0 12.4 45.5 62.9 5.9 12.6 4.7
Queue Length 95th (m) 7.6 79.6 26.7 72.9 84.4 18.9 21.7 13.7
Internal Link Dist (m) 282.1 581.7 142.5 764.7
Turn Bay Length (m) 96.0 50.0 30.0 20.0
Base Capacity (vph) 297 1648 446 2192 509 704 427 669
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.06 0.46 0.32 0.40 0.62 0.24 0.18 0.12

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 16 495 202 132 754 50 290 35 123 71 28 46
Future Volume (vph) 16 495 202 132 754 50 290 35 123 71 28 46
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.3 6.3 6.0 6.3 5.9 5.9 5.9 5.9
Lane Util. Factor 1.00 *1.00 1.00 *1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 0.98 1.00 0.99
Flpb, ped/bikes 0.99 1.00 1.00 1.00 0.99 1.00 0.99 1.00
Frt 1.00 0.96 1.00 0.99 1.00 0.88 1.00 0.91
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1812 3499 1771 3644 1795 1625 1767 1670
Flt Permitted 0.34 1.00 0.27 1.00 0.70 1.00 0.60 1.00
Satd. Flow (perm) 647 3499 512 3644 1332 1625 1116 1670
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 17 538 220 143 820 54 315 38 134 77 30 50
RTOR Reduction (vph) 0 37 0 0 4 0 0 95 0 0 36 0
Lane Group Flow (vph) 17 721 0 143 870 0 315 77 0 77 44 0
Confl. Peds. (#/hr) 10 4 4 10 5 11 11 5
Heavy Vehicles (%) 0% 5% 2% 3% 4% 7% 1% 6% 1% 2% 8% 0%
Turn Type Perm NA pm+pt NA Perm NA Perm NA
Protected Phases 2 1 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 50.7 50.7 66.1 66.1 31.7 31.7 31.7 31.7
Effective Green, g (s) 50.7 50.7 66.1 66.1 31.7 31.7 31.7 31.7
Actuated g/C Ratio 0.46 0.46 0.60 0.60 0.29 0.29 0.29 0.29
Clearance Time (s) 6.3 6.3 6.0 6.3 5.9 5.9 5.9 5.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 298 1612 415 2189 383 468 321 481
v/s Ratio Prot c0.21 0.03 c0.24 0.05 0.03
v/s Ratio Perm 0.03 0.18 c0.24 0.07
v/c Ratio 0.06 0.45 0.34 0.40 0.82 0.16 0.24 0.09
Uniform Delay, d1 16.4 20.1 10.9 11.5 36.5 29.2 29.9 28.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.9 0.5 0.5 13.3 0.2 0.4 0.1
Delay (s) 16.8 21.0 11.4 12.1 49.8 29.4 30.3 28.7
Level of Service B C B B D C C C
Approach Delay (s) 20.9 12.0 42.6 29.5
Approach LOS C B D C

Intersection Summary
HCM 2000 Control Delay 22.1 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 18.2
Intersection Capacity Utilization 84.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 74 346 377 278 674 292 176 496 391 99 1052 134
Future Volume (vph) 74 346 377 278 674 292 176 496 391 99 1052 134
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 2050 1900 1900 1900 2005 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 160.0 85.0 45.0 30.0 85.0 55.0 100.0 20.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 *0.95 1.00 1.00 *1.00 1.00
Ped Bike Factor 0.99 0.97 0.99 0.95 1.00 0.95 0.98 0.96
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1755 3625 1585 1789 3510 1601 1875 5316 1585 1825 3936 1617
Flt Permitted 0.269 0.490 0.098 0.451
Satd. Flow (perm) 491 3625 1531 911 3510 1523 193 5316 1505 850 3936 1557
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 150 206 253 99
Link Speed (k/h) 60 60 80 80
Link Distance (m) 312.2 215.0 473.8 181.2
Travel Time (s) 18.7 12.9 21.3 8.2
Confl. Peds. (#/hr) 41 25 25 41 28 43 43 28
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 4% 6% 3% 2% 4% 2% 5% 3% 3% 0% 3% 1%
Adj. Flow (vph) 80 376 410 302 733 317 191 539 425 108 1143 146
Shared Lane Traffic (%)
Lane Group Flow (vph) 80 376 410 302 733 317 191 539 425 108 1143 146
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.89 0.99 0.99 0.99 0.92 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA pm+ov pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 1 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Minimum Split (s) 8.0 44.0 44.0 8.0 44.0 44.0 8.0 44.0 8.0 8.0 44.0 44.0
Total Split (s) 9.0 44.0 44.0 11.0 46.0 46.0 10.0 47.0 11.0 8.0 45.0 45.0
Total Split (%) 8.2% 40.0% 40.0% 10.0% 41.8% 41.8% 9.1% 42.7% 10.0% 7.3% 40.9% 40.9%
Maximum Green (s) 6.0 37.0 37.0 8.0 39.0 39.0 7.0 39.9 8.0 5.0 37.9 37.9
Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.3 3.0 3.0 4.3 4.3
All-Red Time (s) 0.0 2.8 2.8 0.0 2.8 2.8 0.0 2.8 0.0 0.0 2.8 2.8
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 -3.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 7.0 7.0 3.0 7.0 7.0 0.0 7.1 3.0 3.0 7.1 7.1
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lead Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 29.0 29.0 29.0 29.0 29.0 29.0 29.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 47.0 37.0 37.0 51.0 39.0 39.0 55.0 39.9 52.0 47.0 37.9 37.9
Actuated g/C Ratio 0.43 0.34 0.34 0.46 0.35 0.35 0.50 0.36 0.47 0.43 0.34 0.34
v/c Ratio 0.29 0.31 0.67 0.62 0.59 0.47 0.77 0.28 0.50 0.27 0.84 0.24
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Control Delay 15.0 22.2 19.9 12.9 17.5 4.1 40.9 25.3 9.0 18.5 40.3 10.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 15.0 22.2 19.9 12.9 17.5 4.1 40.9 25.3 9.0 18.5 40.3 10.6
LOS B C B B B A D C A B D B
Approach Delay 20.4 13.4 21.9 35.5
Approach LOS C B C D

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 1.1 (1%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 105
Control Type: Pretimed
Maximum v/c Ratio: 0.84
Intersection Signal Delay: 23.2 Intersection LOS: C
Intersection Capacity Utilization 102.9% ICU Level of Service G
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     250: RR 38 (WHITES RD) & HWY 2 (KINGSTON RD)



Queues AM Peak Hour
250: RR 38 (WHITES RD) & HWY 2 (KINGSTON RD) Pickering Ajax - 2026 Future Background AM

Synchro 11 12-21-2020
IBI Group Page 31

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 80 376 410 302 733 317 191 539 425 108 1143 146
v/c Ratio 0.29 0.31 0.67 0.62 0.59 0.47 0.77 0.28 0.50 0.27 0.84 0.24
Control Delay 15.0 22.2 19.9 12.9 17.5 4.1 40.9 25.3 9.0 18.5 40.3 10.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 15.0 22.2 19.9 12.9 17.5 4.1 40.9 25.3 9.0 18.5 40.3 10.6
Queue Length 50th (m) 7.7 23.7 30.7 15.5 59.7 11.7 22.0 28.4 20.0 12.6 112.5 6.8
Queue Length 95th (m) 13.2 32.1 53.3 19.1 46.7 2.6 #55.6 37.0 43.6 22.6 137.7 20.7
Internal Link Dist (m) 288.2 191.0 449.8 157.2
Turn Bay Length (m) 160.0 85.0 45.0 30.0 85.0 55.0 100.0 20.0
Base Capacity (vph) 278 1219 614 486 1244 672 249 1928 850 407 1356 601
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.29 0.31 0.67 0.62 0.59 0.47 0.77 0.28 0.50 0.27 0.84 0.24

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 74 346 377 278 674 292 176 496 391 99 1052 134
Future Volume (vph) 74 346 377 278 674 292 176 496 391 99 1052 134
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 2050 1900 1900 1900 2005 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 7.0 7.0 3.0 7.0 7.0 0.0 7.1 3.0 3.0 7.1 7.1
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 *0.95 1.00 1.00 *1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 0.95 1.00 1.00 0.96 1.00 1.00 0.96
Flpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1750 3625 1531 1779 3510 1523 1875 5316 1519 1811 3936 1557
Flt Permitted 0.27 1.00 1.00 0.49 1.00 1.00 0.10 1.00 1.00 0.45 1.00 1.00
Satd. Flow (perm) 495 3625 1531 917 3510 1523 193 5316 1519 860 3936 1557
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 80 376 410 302 733 317 191 539 425 108 1143 146
RTOR Reduction (vph) 0 0 100 0 0 133 0 0 143 0 0 65
Lane Group Flow (vph) 80 376 310 302 733 184 191 539 282 108 1143 81
Confl. Peds. (#/hr) 41 25 25 41 28 43 43 28
Heavy Vehicles (%) 4% 6% 3% 2% 4% 2% 5% 3% 3% 0% 3% 1%
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA pm+ov pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 1 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Actuated Green, G (s) 43.0 37.0 37.0 47.0 39.0 39.0 46.9 39.9 47.9 42.9 37.9 37.9
Effective Green, g (s) 43.0 37.0 37.0 47.0 39.0 39.0 50.9 39.9 47.9 42.9 37.9 37.9
Actuated g/C Ratio 0.39 0.34 0.34 0.43 0.35 0.35 0.46 0.36 0.44 0.39 0.34 0.34
Clearance Time (s) 3.0 7.0 7.0 3.0 7.0 7.0 3.0 7.1 3.0 3.0 7.1 7.1
Lane Grp Cap (vph) 261 1219 514 454 1244 539 242 1928 661 378 1356 536
v/s Ratio Prot 0.02 0.10 c0.05 0.21 c0.07 0.10 0.03 0.01 c0.29
v/s Ratio Perm 0.10 0.20 c0.24 0.12 0.29 0.15 0.10 0.05
v/c Ratio 0.31 0.31 0.60 0.67 0.59 0.34 0.79 0.28 0.43 0.29 0.84 0.15
Uniform Delay, d1 21.9 27.0 30.4 23.5 29.0 26.1 22.6 24.9 21.5 21.8 33.3 24.9
Progression Factor 0.76 0.79 0.73 0.39 0.54 0.22 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.9 0.6 5.0 6.5 1.8 1.5 22.5 0.4 2.0 1.9 6.5 0.6
Delay (s) 19.7 22.1 27.1 15.6 17.4 7.1 45.1 25.2 23.5 23.7 39.8 25.5
Level of Service B C C B B A D C C C D C
Approach Delay (s) 24.2 14.6 27.9 37.1
Approach LOS C B C D

Intersection Summary
HCM 2000 Control Delay 26.1 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 20.1
Intersection Capacity Utilization 102.9% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 101 796 18 38 1160 135 30 3 15 56 4 151
Future Volume (vph) 101 796 18 38 1160 135 30 3 15 56 4 151
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 32.0 80.0 75.0 40.0 28.0 0.0 28.0 0.0
Storage Lanes 1 1 1 1 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.97 1.00 0.99
Frt 0.850 0.850 0.874 0.854
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1706 3288 1210 1573 3259 1541 1508 1262 0 1722 1516 0
Flt Permitted 0.177 0.324 0.441 0.745
Satd. Flow (perm) 318 3288 1210 537 3259 1496 700 1262 0 1350 1516 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 65 91 16 124
Link Speed (k/h) 60 60 50 50
Link Distance (m) 215.0 277.4 84.0 121.4
Travel Time (s) 12.9 16.6 6.0 8.7
Confl. Peds. (#/hr) 4 4 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 7% 11% 35% 16% 12% 6% 21% 33% 33% 6% 0% 7%
Adj. Flow (vph) 110 865 20 41 1261 147 33 3 16 61 4 164
Shared Lane Traffic (%)
Lane Group Flow (vph) 110 865 20 41 1261 147 33 19 0 61 168 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 1 0 2 1 1 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 30.0 0.0 15.2 15.0 15.0 15.0 15.0
Trailing Detector (m) 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 15.0 1.8 1.8 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 13.4
Detector 2 Size(m) 1.8
Detector 2 Type Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm NA
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 2 6 6 8 4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector Phase 5 2 2 1 6 6 8 8 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 5.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 8.0 33.0 33.0 8.0 33.0 33.0 38.0 38.0 38.0 38.0
Total Split (s) 10.0 64.0 64.0 8.0 62.0 62.0 38.0 38.0 38.0 38.0
Total Split (%) 9.1% 58.2% 58.2% 7.3% 56.4% 56.4% 34.5% 34.5% 34.5% 34.5%
Maximum Green (s) 7.0 57.1 57.1 5.0 55.1 55.1 31.4 31.4 31.4 31.4
Yellow Time (s) 3.0 4.7 4.7 3.0 4.7 4.7 3.8 3.8 3.8 3.8
All-Red Time (s) 0.0 2.2 2.2 0.0 2.2 2.2 2.8 2.8 2.8 2.8
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.9 6.9 3.0 6.9 6.9 6.6 6.6 6.6 6.6
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max None C-Max C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 18.0 18.0 18.0 18.0 24.0 24.0 24.0 24.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 88.2 80.3 80.3 85.6 76.3 76.3 11.1 11.1 11.1 11.1
Actuated g/C Ratio 0.80 0.73 0.73 0.78 0.69 0.69 0.10 0.10 0.10 0.10
v/c Ratio 0.33 0.36 0.02 0.09 0.56 0.14 0.47 0.13 0.45 0.64
Control Delay 5.7 6.4 0.3 1.8 10.4 2.2 67.3 23.1 56.2 25.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 5.7 6.4 0.3 1.8 10.4 2.2 67.3 23.1 56.2 25.8
LOS A A A A B A E C E C
Approach Delay 6.2 9.4 51.2 33.9
Approach LOS A A D C

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 105.6 (96%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.64
Intersection Signal Delay: 11.1 Intersection LOS: B
Intersection Capacity Utilization 74.6% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     254: BOYER ENTRANCE/DELTA BV & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 110 865 20 41 1261 147 33 19 61 168
v/c Ratio 0.33 0.36 0.02 0.09 0.56 0.14 0.47 0.13 0.45 0.64
Control Delay 5.7 6.4 0.3 1.8 10.4 2.2 67.3 23.1 56.2 25.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 5.7 6.4 0.3 1.8 10.4 2.2 67.3 23.1 56.2 25.8
Queue Length 50th (m) 4.0 32.8 0.0 0.4 84.1 3.6 6.9 0.6 12.6 9.0
Queue Length 95th (m) 9.9 50.8 m0.2 m1.8 136.2 m10.2 16.3 7.3 24.6 28.8
Internal Link Dist (m) 191.0 253.4 60.0 97.4
Turn Bay Length (m) 32.0 80.0 75.0 40.0 28.0 28.0
Base Capacity (vph) 346 2400 901 467 2261 1066 199 371 385 521
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.32 0.36 0.02 0.09 0.56 0.14 0.17 0.05 0.16 0.32

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 101 796 18 38 1160 135 30 3 15 56 4 151
Future Volume (vph) 101 796 18 38 1160 135 30 3 15 56 4 151
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 6.9 6.9 3.0 6.9 6.9 6.6 6.6 6.6 6.6
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.97 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.87 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1705 3288 1210 1573 3259 1496 1507 1262 1722 1515
Flt Permitted 0.18 1.00 1.00 0.32 1.00 1.00 0.44 1.00 0.75 1.00
Satd. Flow (perm) 318 3288 1210 537 3259 1496 699 1262 1350 1515
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 110 865 20 41 1261 147 33 3 16 61 4 164
RTOR Reduction (vph) 0 0 6 0 0 28 0 14 0 0 111 0
Lane Group Flow (vph) 110 865 14 41 1261 119 33 5 0 61 57 0
Confl. Peds. (#/hr) 4 4 1 1
Heavy Vehicles (%) 7% 11% 35% 16% 12% 6% 21% 33% 33% 6% 0% 7%
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm NA
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 2 6 6 8 4
Actuated Green, G (s) 85.2 79.1 79.1 79.6 76.3 76.3 11.1 11.1 11.1 11.1
Effective Green, g (s) 85.2 79.1 79.1 79.6 76.3 76.3 11.1 11.1 11.1 11.1
Actuated g/C Ratio 0.77 0.72 0.72 0.72 0.69 0.69 0.10 0.10 0.10 0.10
Clearance Time (s) 3.0 6.9 6.9 3.0 6.9 6.9 6.6 6.6 6.6 6.6
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 323 2364 870 419 2260 1037 70 127 136 152
v/s Ratio Prot c0.02 0.26 0.00 c0.39 0.00 0.04
v/s Ratio Perm 0.24 0.01 0.07 0.08 c0.05 0.05
v/c Ratio 0.34 0.37 0.02 0.10 0.56 0.11 0.47 0.04 0.45 0.37
Uniform Delay, d1 4.5 5.9 4.4 4.3 8.4 5.6 46.7 44.6 46.6 46.2
Progression Factor 1.27 0.94 1.00 0.57 1.06 0.70 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 0.4 0.0 0.1 0.8 0.2 4.9 0.1 2.3 1.5
Delay (s) 6.3 5.9 4.4 2.5 9.7 4.1 51.6 44.7 48.9 47.7
Level of Service A A A A A A D D D D
Approach Delay (s) 5.9 8.9 49.1 48.0
Approach LOS A A D D

Intersection Summary
HCM 2000 Control Delay 11.9 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 16.5
Intersection Capacity Utilization 74.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 781 12 409 718 677 88
Future Volume (vph) 781 12 409 718 677 88
Ideal Flow (vphpl) 1900 1900 2050 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 0.0 30.0 100.0 0.0
Storage Lanes 0 1 2 1
Taper Length (m) 25.0 25.0
Lane Util. Factor *1.00 0.95 1.00 0.95 0.97 1.00
Frt 0.998 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3452 0 1840 3017 3219 1471
Flt Permitted 0.263 0.950
Satd. Flow (perm) 3452 0 509 3017 3219 1471
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 2 96
Link Speed (k/h) 60 60 50
Link Distance (m) 277.4 415.3 142.6
Travel Time (s) 16.6 24.9 10.3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 11% 17% 7% 21% 10% 11%
Adj. Flow (vph) 849 13 445 780 736 96
Shared Lane Traffic (%)
Lane Group Flow (vph) 862 0 445 780 736 96
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(m) 3.7 3.7 7.4
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.89 0.99 0.99 0.99
Turning Speed (k/h) 14 24 24 14
Number of Detectors 0 0 0 1 0
Detector Template 
Leading Detector (m) 0.0 0.0 0.0 15.0 0.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 1.8 1.8 1.8 15.0 1.8
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Turn Type NA pm+pt NA Prot Perm
Protected Phases 2 1 6 8
Permitted Phases 6 8
Detector Phase 2 1 6 8 8
Switch Phase
Minimum Initial (s) 20.0 5.0 20.0 8.0 8.0
Minimum Split (s) 50.0 8.0 50.0 32.0 32.0
Total Split (s) 51.0 23.0 74.0 36.0 36.0
Total Split (%) 46.4% 20.9% 67.3% 32.7% 32.7%
Maximum Green (s) 43.9 20.0 66.9 30.0 30.0
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Lane Group EBT EBR WBL WBT NBL NBR
Yellow Time (s) 4.2 3.0 4.2 4.6 4.6
All-Red Time (s) 2.9 0.0 2.9 1.4 1.4
Lost Time Adjust (s) 0.0 -3.0 0.0 0.0 0.0
Total Lost Time (s) 7.1 0.0 7.1 6.0 6.0
Lead/Lag Lag Lead
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max None C-Max None None
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 35.0 35.0 19.0 19.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 48.9 75.5 68.4 28.5 28.5
Actuated g/C Ratio 0.44 0.69 0.62 0.26 0.26
v/c Ratio 0.56 0.76 0.42 0.88 0.21
Control Delay 20.1 18.2 11.7 52.3 7.5
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 20.1 18.2 11.7 52.3 7.5
LOS C B B D A
Approach Delay 20.1 14.1 47.1
Approach LOS C B D

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 3.3 (3%), Referenced to phase 2:EBT and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.88
Intersection Signal Delay: 25.3 Intersection LOS: C
Intersection Capacity Utilization 76.5% ICU Level of Service D
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     256: 401 WB RAMP & HWY 2 (KINGSTON RD)
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Lane Group EBT WBL WBT NBL NBR
Lane Group Flow (vph) 862 445 780 736 96
v/c Ratio 0.56 0.76 0.42 0.88 0.21
Control Delay 20.1 18.2 11.7 52.3 7.5
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 20.1 18.2 11.7 52.3 7.5
Queue Length 50th (m) 62.3 37.2 43.3 76.8 0.0
Queue Length 95th (m) 86.8 64.9 56.2 #101.5 12.0
Internal Link Dist (m) 253.4 391.3 118.6
Turn Bay Length (m) 30.0 100.0
Base Capacity (vph) 1535 627 1875 877 471
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.56 0.71 0.42 0.84 0.20

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 781 12 409 718 677 88
Future Volume (vph) 781 12 409 718 677 88
Ideal Flow (vphpl) 1900 1900 2050 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 7.1 0.0 7.1 6.0 6.0
Lane Util. Factor *1.00 1.00 0.95 0.97 1.00
Frt 1.00 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3451 1840 3017 3219 1471
Flt Permitted 1.00 0.26 1.00 0.95 1.00
Satd. Flow (perm) 3451 509 3017 3219 1471
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 849 13 445 780 736 96
RTOR Reduction (vph) 1 0 0 0 0 71
Lane Group Flow (vph) 861 0 445 780 736 25
Heavy Vehicles (%) 11% 17% 7% 21% 10% 11%
Turn Type NA pm+pt NA Prot Perm
Protected Phases 2 1 6 8
Permitted Phases 6 8
Actuated Green, G (s) 48.9 68.4 68.4 28.5 28.5
Effective Green, g (s) 48.9 71.4 68.4 28.5 28.5
Actuated g/C Ratio 0.44 0.65 0.62 0.26 0.26
Clearance Time (s) 7.1 3.0 7.1 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1534 566 1876 834 381
v/s Ratio Prot c0.25 c0.14 0.26 c0.23
v/s Ratio Perm 0.37 0.02
v/c Ratio 0.56 0.79 0.42 0.88 0.07
Uniform Delay, d1 22.6 11.0 10.6 39.1 30.7
Progression Factor 0.78 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.4 7.1 0.7 10.9 0.1
Delay (s) 19.1 18.1 11.3 50.0 30.8
Level of Service B B B D C
Approach Delay (s) 19.1 13.8 47.8
Approach LOS B B D

Intersection Summary
HCM 2000 Control Delay 25.0 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 13.1
Intersection Capacity Utilization 76.5% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 2 0 2 262 0 652 256 382 0 2 812 265
Future Volume (vph) 2 0 2 262 0 652 256 382 0 2 812 265
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 0.0 0.0 154.0 0.0 18.0 0.0 91.0 16.0
Storage Lanes 0 0 1 2 1 0 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.88 1.00 0.95 0.95 1.00 *1.00 1.00
Ped Bike Factor 0.99 1.00 1.00 0.98
Frt 0.932 0.850 0.850
Flt Protected 0.976 0.950 0.950 0.950
Satd. Flow (prot) 0 1736 0 0 1674 2737 1706 3318 0 1825 3591 1498
Flt Permitted 0.886 0.755 0.235 0.509
Satd. Flow (perm) 0 1576 0 0 1329 2737 422 3318 0 978 3591 1465
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 79 703 110
Link Speed (k/h) 50 50 70 60
Link Distance (m) 143.8 302.0 224.5 306.1
Travel Time (s) 10.4 21.7 11.5 18.4
Confl. Peds. (#/hr) 1 1 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 0% 9% 0% 5% 7% 10% 0% 0% 7% 9%
Adj. Flow (vph) 2 0 2 285 0 709 278 415 0 2 883 288
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 4 0 0 285 709 278 415 0 2 883 288
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 2 1 2 1 1 1 0 0 0 0
Detector Template 
Leading Detector (m) 15.2 9.0 15.2 9.0 15.0 18.0 0.0 0.0 0.0 0.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 9.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 9.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 1.8 9.0 1.8 9.0 15.0 9.0 1.8 1.8 1.8 1.8
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 13.4 13.4
Detector 2 Size(m) 1.8 1.8
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type Perm NA Perm NA Perm pm+pt NA Perm NA Perm
Protected Phases 8 4 5 2 6
Permitted Phases 8 4 4 2 6 6
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Lane Group NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Detector Phase 8 8 4 4 4 5 2 6 6 6
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 5.0 20.0 20.0 20.0 20.0
Minimum Split (s) 30.0 30.0 30.0 30.0 30.0 8.0 34.0 34.0 34.0 34.0
Total Split (s) 38.0 38.0 38.0 38.0 38.0 21.0 62.0 41.0 41.0 41.0
Total Split (%) 38.0% 38.0% 38.0% 38.0% 38.0% 21.0% 62.0% 41.0% 41.0% 41.0%
Maximum Green (s) 31.3 31.3 31.3 31.3 31.3 18.0 54.8 33.8 33.8 33.8
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 3.0 4.4 4.4 4.4 4.4
All-Red Time (s) 2.7 2.7 2.7 2.7 2.7 0.0 2.8 2.8 2.8 2.8
Lost Time Adjust (s) 0.0 -2.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.7 4.7 6.7 3.0 7.2 7.2 7.2 7.2
Lead/Lag Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None C-Max C-Max C-Max C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 15.0 15.0 15.0 15.0 15.0 18.0 18.0 18.0 18.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 26.6 28.6 26.6 63.7 59.5 43.8 43.8 43.8
Actuated g/C Ratio 0.27 0.29 0.27 0.64 0.60 0.44 0.44 0.44
v/c Ratio 0.01 0.75 0.57 0.64 0.21 0.00 0.56 0.41
Control Delay 0.0 44.8 4.1 16.1 10.5 21.0 24.6 15.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 0.0 44.8 4.1 16.1 10.5 21.0 24.6 15.7
LOS A D A B B C C B
Approach Delay 15.8 12.8 22.4
Approach LOS B B C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 13 (13%), Referenced to phase 2:NETL and 6:SWTL, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.75
Intersection Signal Delay: 17.7 Intersection LOS: B
Intersection Capacity Utilization 71.1% ICU Level of Service C
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     257: HWY 2 (KINGSTON RD) & RR 27 (ALTONA RD)
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Lane Group NBT SBT SBR NEL NET SWL SWT SWR
Lane Group Flow (vph) 4 285 709 278 415 2 883 288
v/c Ratio 0.01 0.75 0.57 0.64 0.21 0.00 0.56 0.41
Control Delay 0.0 44.8 4.1 16.1 10.5 21.0 24.6 15.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 0.0 44.8 4.1 16.1 10.5 21.0 24.6 15.7
Queue Length 50th (m) 0.0 48.9 0.4 22.4 19.0 0.2 63.6 22.3
Queue Length 95th (m) 0.0 75.2 13.8 38.5 28.9 1.8 95.3 51.1
Internal Link Dist (m) 119.8 278.0 200.5 282.1
Turn Bay Length (m) 18.0 91.0 16.0
Base Capacity (vph) 547 442 1339 500 1974 428 1571 703
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.01 0.64 0.53 0.56 0.21 0.00 0.56 0.41

Intersection Summary
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Movement NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 2 0 2 262 0 652 256 382 0 2 812 265
Future Volume (vph) 2 0 2 262 0 652 256 382 0 2 812 265
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.7 4.7 6.7 3.0 7.2 7.2 7.2 7.2
Lane Util. Factor 1.00 1.00 0.88 1.00 0.95 1.00 *1.00 1.00
Frpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.93 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.98 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1736 1672 2737 1706 3318 1825 3591 1465
Flt Permitted 0.89 0.76 1.00 0.24 1.00 0.51 1.00 1.00
Satd. Flow (perm) 1576 1329 2737 422 3318 978 3591 1465
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 2 0 2 285 0 709 278 415 0 2 883 288
RTOR Reduction (vph) 0 3 0 0 0 516 0 0 0 0 0 62
Lane Group Flow (vph) 0 1 0 0 285 193 278 415 0 2 883 226
Confl. Peds. (#/hr) 1 1 1 1
Heavy Vehicles (%) 0% 0% 0% 9% 0% 5% 7% 10% 0% 0% 7% 9%
Turn Type Perm NA Perm NA Perm pm+pt NA Perm NA Perm
Protected Phases 8 4 5 2 6
Permitted Phases 8 4 4 2 6 6
Actuated Green, G (s) 26.6 26.6 26.6 59.5 59.5 43.8 43.8 43.8
Effective Green, g (s) 26.6 28.6 26.6 59.5 59.5 43.8 43.8 43.8
Actuated g/C Ratio 0.27 0.29 0.27 0.60 0.60 0.44 0.44 0.44
Clearance Time (s) 6.7 6.7 6.7 3.0 7.2 7.2 7.2 7.2
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 419 380 728 414 1974 428 1572 641
v/s Ratio Prot c0.09 0.13 0.25
v/s Ratio Perm 0.00 c0.21 0.07 c0.31 0.00 0.15
v/c Ratio 0.00 0.75 0.27 0.67 0.21 0.00 0.56 0.35
Uniform Delay, d1 27.0 32.5 29.0 11.6 9.4 15.8 20.9 18.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 8.1 0.2 4.3 0.2 0.0 1.5 1.5
Delay (s) 27.0 40.5 29.2 15.9 9.6 15.8 22.4 20.2
Level of Service C D C B A B C C
Approach Delay (s) 27.0 32.4 12.1 21.9
Approach LOS C C B C

Intersection Summary
HCM 2000 Control Delay 23.2 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.9
Intersection Capacity Utilization 71.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 148 753 815 127 207 312
Future Volume (vph) 148 753 815 127 207 312
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 70.0 20.0 0.0 20.0
Storage Lanes 1 1 1 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Ped Bike Factor 1.00 0.98 0.98
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1615 3318 3259 1458 1755 1526
Flt Permitted 0.262 0.950
Satd. Flow (perm) 445 3318 3259 1426 1755 1496
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 70 274
Link Speed (k/h) 60 60 40
Link Distance (m) 415.3 508.9 1079.1
Travel Time (s) 24.9 30.5 97.1
Confl. Peds. (#/hr) 1 1 6
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 13% 10% 12% 12% 4% 7%
Adj. Flow (vph) 161 818 886 138 225 339
Shared Lane Traffic (%)
Lane Group Flow (vph) 161 818 886 138 225 339
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14
Number of Detectors 1 0 0 0 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 0.0 9.0 15.0
Trailing Detector (m) 15.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 1.8 9.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA NA Perm Prot Perm
Protected Phases 5 2 6 4
Permitted Phases 2 6 4
Detector Phase 5 2 6 6 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 20.0 8.0 8.0
Minimum Split (s) 8.0 34.0 34.0 34.0 29.0 29.0
Total Split (s) 15.0 66.0 51.0 51.0 34.0 34.0
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Lane Group EBL EBT WBT WBR SBL SBR
Total Split (%) 15.0% 66.0% 51.0% 51.0% 34.0% 34.0%
Maximum Green (s) 12.0 59.7 44.7 44.7 28.0 28.0
Yellow Time (s) 3.0 4.3 4.3 4.3 3.3 3.3
All-Red Time (s) 0.0 2.0 2.0 2.0 2.7 2.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.3 6.3 6.3 6.0 6.0
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max C-Max None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 19.0 19.0 19.0 16.0 16.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 72.4 69.1 58.2 58.2 18.6 18.6
Actuated g/C Ratio 0.72 0.69 0.58 0.58 0.19 0.19
v/c Ratio 0.39 0.36 0.47 0.16 0.69 0.68
Control Delay 7.9 7.5 12.9 5.1 48.5 15.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 7.9 7.5 12.9 5.1 48.5 15.2
LOS A A B A D B
Approach Delay 7.6 11.8 28.5
Approach LOS A B C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 80 (80%), Referenced to phase 2:EBTL and 6:WBT, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.69
Intersection Signal Delay: 13.9 Intersection LOS: B
Intersection Capacity Utilization 57.2% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     258: HWY 2 (KINGSTON RD) & FAIRPORT RD
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Group Flow (vph) 161 818 886 138 225 339
v/c Ratio 0.39 0.36 0.47 0.16 0.69 0.68
Control Delay 7.9 7.5 12.9 5.1 48.5 15.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 7.9 7.5 12.9 5.1 48.5 15.2
Queue Length 50th (m) 8.0 29.4 39.2 5.8 41.4 10.9
Queue Length 95th (m) 18.7 50.6 100.3 18.5 59.7 35.8
Internal Link Dist (m) 391.3 484.9 1055.1
Turn Bay Length (m) 70.0 20.0 20.0
Base Capacity (vph) 462 2294 1897 859 491 616
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.35 0.36 0.47 0.16 0.46 0.55

Intersection Summary
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 148 753 815 127 207 312
Future Volume (vph) 148 753 815 127 207 312
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 6.3 6.3 6.3 6.0 6.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.98 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1615 3318 3259 1426 1755 1496
Flt Permitted 0.26 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 445 3318 3259 1426 1755 1496
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 161 818 886 138 225 339
RTOR Reduction (vph) 0 0 0 29 0 223
Lane Group Flow (vph) 161 818 886 109 225 116
Confl. Peds. (#/hr) 1 1 6
Heavy Vehicles (%) 13% 10% 12% 12% 4% 7%
Turn Type pm+pt NA NA Perm Prot Perm
Protected Phases 5 2 6 4
Permitted Phases 2 6 4
Actuated Green, G (s) 69.1 69.1 58.2 58.2 18.6 18.6
Effective Green, g (s) 69.1 69.1 58.2 58.2 18.6 18.6
Actuated g/C Ratio 0.69 0.69 0.58 0.58 0.19 0.19
Clearance Time (s) 3.0 6.3 6.3 6.3 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 399 2292 1896 829 326 278
v/s Ratio Prot c0.03 0.25 c0.27 c0.13
v/s Ratio Perm 0.25 0.08 0.08
v/c Ratio 0.40 0.36 0.47 0.13 0.69 0.42
Uniform Delay, d1 6.2 6.3 12.0 9.5 38.0 35.9
Progression Factor 1.00 1.00 0.89 0.72 1.00 1.00
Incremental Delay, d2 0.7 0.4 0.8 0.3 6.2 1.0
Delay (s) 6.9 6.8 11.5 7.2 44.2 36.9
Level of Service A A B A D D
Approach Delay (s) 6.8 10.9 39.8
Approach LOS A B D

Intersection Summary
HCM 2000 Control Delay 15.7 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 15.3
Intersection Capacity Utilization 57.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 45 623 41 110 779 64 41 54 54 76 138 58
Future Volume (vph) 45 623 41 110 779 64 41 54 54 76 138 58
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.7 3.5 3.7 3.5 3.7 3.7 3.7 3.7 3.5
Storage Length (m) 92.0 15.0 60.0 15.0 15.0 0.0 15.0 0.0
Storage Lanes 1 1 1 1 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.98 0.97 1.00 0.92 0.99 0.98 0.98 0.99
Frt 0.850 0.850 0.925 0.956
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1700 3433 1597 1789 3433 1484 1580 1732 0 1755 1813 0
Flt Permitted 0.313 0.360 0.431 0.681
Satd. Flow (perm) 551 3433 1542 675 3433 1365 713 1732 0 1237 1813 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 101 69 53 22
Link Speed (k/h) 60 60 50 50
Link Distance (m) 549.2 604.5 446.5 347.3
Travel Time (s) 33.0 36.3 32.1 25.0
Confl. Peds. (#/hr) 21 5 5 21 7 17 17 7
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 5% 4% 0% 2% 4% 10% 13% 0% 2% 4% 1% 0%
Adj. Flow (vph) 49 677 45 120 847 70 45 59 59 83 150 63
Shared Lane Traffic (%)
Lane Group Flow (vph) 49 677 45 120 847 70 45 118 0 83 213 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 0.99 1.01 0.99 1.01 0.99 0.99 0.99 0.99 1.01
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 1 0 0 1 1 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 23.0 0.0 0.0 15.0 15.0 15.0 15.0
Trailing Detector (m) 15.0 0.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 9.0 1.8 1.8 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm NA
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 2 6 6 8 4
Detector Phase 5 2 2 1 6 6 8 8 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 5.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 9.0 28.0 28.0 9.0 28.0 28.0 35.0 35.0 35.0 35.0
Total Split (s) 9.0 48.0 48.0 14.0 53.0 53.0 38.0 38.0 38.0 38.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 9.0% 48.0% 48.0% 14.0% 53.0% 53.0% 38.0% 38.0% 38.0% 38.0%
Maximum Green (s) 6.0 42.1 42.1 11.0 47.1 47.1 31.7 31.7 31.7 31.7
Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 4.2 3.3 3.3 3.3 3.3
All-Red Time (s) 0.0 1.7 1.7 0.0 1.7 1.7 3.0 3.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 5.9 5.9 3.0 5.9 5.9 6.3 6.3 6.3 6.3
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max None C-Max C-Max None None None None
Walk Time (s) 12.0 12.0 12.0 12.0 19.0 19.0 19.0 19.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 7.0 7.0 7.0 7.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 70.6 62.2 62.2 73.3 64.8 64.8 16.0 16.0 16.0 16.0
Actuated g/C Ratio 0.71 0.62 0.62 0.73 0.65 0.65 0.16 0.16 0.16 0.16
v/c Ratio 0.11 0.32 0.05 0.21 0.38 0.08 0.39 0.37 0.42 0.69
Control Delay 3.4 12.5 4.5 5.1 9.9 2.7 46.3 23.5 42.9 46.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 3.4 12.5 4.5 5.1 9.9 2.7 46.3 23.5 42.9 46.6
LOS A B A A A A D C D D
Approach Delay 11.5 8.9 29.8 45.6
Approach LOS B A C D

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 11 (11%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.69
Intersection Signal Delay: 16.1 Intersection LOS: B
Intersection Capacity Utilization 64.5% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     264: VALLEY FARM RD & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 49 677 45 120 847 70 45 118 83 213
v/c Ratio 0.11 0.32 0.05 0.21 0.38 0.08 0.39 0.37 0.42 0.69
Control Delay 3.4 12.5 4.5 5.1 9.9 2.7 46.3 23.5 42.9 46.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 3.4 12.5 4.5 5.1 9.9 2.7 46.3 23.5 42.9 46.6
Queue Length 50th (m) 0.3 54.8 1.8 5.3 38.1 0.1 7.9 11.1 14.7 35.3
Queue Length 95th (m) m5.5 70.5 m7.1 12.5 61.5 5.9 17.6 25.0 27.0 54.7
Internal Link Dist (m) 525.2 580.5 422.5 323.3
Turn Bay Length (m) 92.0 15.0 60.0 15.0 15.0 15.0
Base Capacity (vph) 462 2135 997 626 2225 909 226 585 392 589
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.11 0.32 0.05 0.19 0.38 0.08 0.20 0.20 0.21 0.36

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 45 623 41 110 779 64 41 54 54 76 138 58
Future Volume (vph) 45 623 41 110 779 64 41 54 54 76 138 58
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.5 3.5 3.7 3.5 3.7 3.5 3.7 3.7 3.7 3.7 3.5
Total Lost time (s) 3.0 5.9 5.9 3.0 5.9 5.9 6.3 6.3 6.3 6.3
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 0.92 1.00 0.98 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.98 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.93 1.00 0.96
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1692 3433 1542 1786 3433 1365 1571 1732 1726 1812
Flt Permitted 0.31 1.00 1.00 0.36 1.00 1.00 0.43 1.00 0.68 1.00
Satd. Flow (perm) 558 3433 1542 678 3433 1365 712 1732 1237 1812
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 49 677 45 120 847 70 45 59 59 83 150 63
RTOR Reduction (vph) 0 0 17 0 0 25 0 45 0 0 18 0
Lane Group Flow (vph) 49 677 28 120 847 45 45 73 0 83 195 0
Confl. Peds. (#/hr) 21 5 5 21 7 17 17 7
Heavy Vehicles (%) 5% 4% 0% 2% 4% 10% 13% 0% 2% 4% 1% 0%
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm NA
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 2 6 6 8 4
Actuated Green, G (s) 66.7 62.2 62.2 70.9 64.3 64.3 16.0 16.0 16.0 16.0
Effective Green, g (s) 66.7 62.2 62.2 70.9 64.3 64.3 16.0 16.0 16.0 16.0
Actuated g/C Ratio 0.67 0.62 0.62 0.71 0.64 0.64 0.16 0.16 0.16 0.16
Clearance Time (s) 3.0 5.9 5.9 3.0 5.9 5.9 6.3 6.3 6.3 6.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 423 2135 959 553 2207 877 113 277 197 289
v/s Ratio Prot 0.01 0.20 c0.01 c0.25 0.04 c0.11
v/s Ratio Perm 0.07 0.02 0.14 0.03 0.06 0.07
v/c Ratio 0.12 0.32 0.03 0.22 0.38 0.05 0.40 0.27 0.42 0.67
Uniform Delay, d1 5.8 8.9 7.3 4.7 8.5 6.6 37.7 36.8 37.8 39.5
Progression Factor 0.67 1.23 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.4 0.1 0.2 0.5 0.1 2.3 0.5 1.5 6.1
Delay (s) 4.0 11.3 7.3 4.9 9.0 6.7 40.0 37.4 39.3 45.6
Level of Service A B A A A A D D D D
Approach Delay (s) 10.6 8.3 38.1 43.8
Approach LOS B A D D

Intersection Summary
HCM 2000 Control Delay 15.9 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.43
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 15.2
Intersection Capacity Utilization 64.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 15 864 14 146 694 23 34 2 53 32 11 42
Future Volume (vph) 15 864 14 146 694 23 34 2 53 32 11 42
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 50.0 10.0 45.0 0.0 30.0 0.0 15.0 0.0
Storage Lanes 1 1 1 0 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.96 1.00 0.99 0.99
Frt 0.850 0.995 0.855 0.881
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1825 3476 1633 1789 3491 0 1706 1611 0 1825 1667 0
Flt Permitted 0.357 0.272 0.719 0.718
Satd. Flow (perm) 686 3476 1574 511 3491 0 1283 1611 0 1379 1667 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 70 6 58 46
Link Speed (k/h) 60 60 40 40
Link Distance (m) 309.8 709.3 138.9 195.0
Travel Time (s) 18.6 42.6 12.5 17.6
Confl. Peds. (#/hr) 7 7 6 6
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 5% 0% 2% 4% 5% 7% 0% 2% 0% 0% 0%
Adj. Flow (vph) 16 939 15 159 754 25 37 2 58 35 12 46
Shared Lane Traffic (%)
Lane Group Flow (vph) 16 939 15 159 779 0 37 60 0 35 58 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 1 0 1 1 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 24.0 0.0 15.0 15.0 15.0 15.0
Trailing Detector (m) 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 9.0 1.8 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm pm+pt NA Perm NA Perm NA
Protected Phases 2 1 6 8 4
Permitted Phases 2 2 6 8 4
Detector Phase 2 2 2 1 6 8 8 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 5.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 29.0 29.0 29.0 9.0 29.0 33.0 33.0 33.0 33.0
Total Split (s) 52.0 52.0 52.0 15.0 67.0 33.0 33.0 33.0 33.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 52.0% 52.0% 52.0% 15.0% 67.0% 33.0% 33.0% 33.0% 33.0%
Maximum Green (s) 45.6 45.6 45.6 12.0 60.6 26.6 26.6 26.6 26.6
Yellow Time (s) 4.2 4.2 4.2 3.0 4.2 3.7 3.7 3.7 3.7
All-Red Time (s) 2.2 2.2 2.2 0.0 2.2 2.7 2.7 2.7 2.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.4 6.4 6.4 3.0 6.4 6.4 6.4 6.4 6.4
Lead/Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max None C-Max None None None None
Walk Time (s) 16.0 16.0 16.0 16.0 19.0 19.0 19.0 19.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 7.0 7.0 7.0 7.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 71.5 71.5 71.5 84.3 82.2 9.2 9.2 9.2 9.2
Actuated g/C Ratio 0.72 0.72 0.72 0.84 0.82 0.09 0.09 0.09 0.09
v/c Ratio 0.03 0.38 0.01 0.31 0.27 0.32 0.30 0.28 0.30
Control Delay 3.8 3.8 0.0 2.8 1.1 49.2 16.0 47.4 20.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 3.8 3.8 0.0 2.8 1.1 49.2 16.0 47.4 20.7
LOS A A A A A D B D C
Approach Delay 3.7 1.4 28.7 30.7
Approach LOS A A C C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 20 (20%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.38
Intersection Signal Delay: 5.0 Intersection LOS: A
Intersection Capacity Utilization 63.4% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     265: WALNUT LANE & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 16 939 15 159 779 37 60 35 58
v/c Ratio 0.03 0.38 0.01 0.31 0.27 0.32 0.30 0.28 0.30
Control Delay 3.8 3.8 0.0 2.8 1.1 49.2 16.0 47.4 20.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 3.8 3.8 0.0 2.8 1.1 49.2 16.0 47.4 20.7
Queue Length 50th (m) 0.5 17.1 0.0 1.6 5.5 6.9 0.4 6.5 2.2
Queue Length 95th (m) m1.6 28.2 m0.0 m3.8 8.1 16.2 11.5 15.5 13.4
Internal Link Dist (m) 285.8 685.3 114.9 171.0
Turn Bay Length (m) 50.0 10.0 45.0 30.0 15.0
Base Capacity (vph) 490 2484 1144 584 2870 341 471 366 477
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.03 0.38 0.01 0.27 0.27 0.11 0.13 0.10 0.12

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 15 864 14 146 694 23 34 2 53 32 11 42
Future Volume (vph) 15 864 14 146 694 23 34 2 53 32 11 42
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.4 6.4 6.4 3.0 6.4 6.4 6.4 6.4 6.4
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.96 1.00 1.00 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 1.00 0.88
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1825 3476 1574 1788 3492 1695 1611 1825 1667
Flt Permitted 0.36 1.00 1.00 0.27 1.00 0.72 1.00 0.72 1.00
Satd. Flow (perm) 685 3476 1574 511 3492 1283 1611 1379 1667
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 16 939 15 159 754 25 37 2 58 35 12 46
RTOR Reduction (vph) 0 0 4 0 1 0 0 54 0 0 43 0
Lane Group Flow (vph) 16 939 11 159 778 0 37 6 0 35 15 0
Confl. Peds. (#/hr) 7 7 6 6
Heavy Vehicles (%) 0% 5% 0% 2% 4% 5% 7% 0% 2% 0% 0% 0%
Turn Type Perm NA Perm pm+pt NA Perm NA Perm NA
Protected Phases 2 1 6 8 4
Permitted Phases 2 2 6 8 4
Actuated Green, G (s) 70.2 70.2 70.2 79.6 79.6 7.6 7.6 7.6 7.6
Effective Green, g (s) 70.2 70.2 70.2 79.6 79.6 7.6 7.6 7.6 7.6
Actuated g/C Ratio 0.70 0.70 0.70 0.80 0.80 0.08 0.08 0.08 0.08
Clearance Time (s) 6.4 6.4 6.4 3.0 6.4 6.4 6.4 6.4 6.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 480 2440 1104 488 2779 97 122 104 126
v/s Ratio Prot c0.27 c0.02 0.22 0.00 0.01
v/s Ratio Perm 0.02 0.01 0.24 c0.03 0.03
v/c Ratio 0.03 0.38 0.01 0.33 0.28 0.38 0.05 0.34 0.12
Uniform Delay, d1 4.5 6.1 4.5 2.7 2.7 44.0 42.9 43.8 43.1
Progression Factor 0.61 0.52 1.00 0.74 0.32 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.4 0.0 0.3 0.2 2.5 0.2 1.9 0.4
Delay (s) 2.9 3.6 4.5 2.3 1.1 46.5 43.0 45.7 43.5
Level of Service A A A A A D D D D
Approach Delay (s) 3.6 1.3 44.3 44.4
Approach LOS A A D D

Intersection Summary
HCM 2000 Control Delay 6.2 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.38
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 15.8
Intersection Capacity Utilization 63.4% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 68 621 6 7 798 44 3 0 6 74 0 170
Future Volume (vph) 68 621 6 7 798 44 3 0 6 74 0 170
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 65.0 25.0 65.0 25.0 18.0 0.0 24.0 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 1.00 1.00 1.00 1.00 0.99 1.00 0.99
Frt 0.998 0.992 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1789 3503 0 1825 3479 0 1825 1609 0 1772 1579 0
Flt Permitted 0.302 0.392 0.444 0.753
Satd. Flow (perm) 565 3503 0 749 3479 0 852 1609 0 1400 1579 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 2 9 223 136
Link Speed (k/h) 60 60 40 40
Link Distance (m) 605.7 619.8 147.1 668.8
Travel Time (s) 36.3 37.2 13.2 60.2
Confl. Peds. (#/hr) 11 5 5 11 1 2 2 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 2% 4% 0% 0% 4% 0% 0% 0% 0% 3% 0% 2%
Adj. Flow (vph) 74 675 7 8 867 48 3 0 7 80 0 185
Shared Lane Traffic (%)
Lane Group Flow (vph) 74 682 0 8 915 0 3 7 0 80 185 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 1 1 0 1 1 1 1
Detector Template 
Leading Detector (m) 24.0 1.5 24.0 0.0 9.0 15.0 9.0 15.0
Trailing Detector (m) 15.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.5 9.0 1.8 9.0 15.0 9.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Detector Phase 2 2 6 6 8 8 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 28.0 28.0 28.0 28.0 28.0 28.0 28.0 28.0
Total Split (s) 63.0 63.0 63.0 63.0 37.0 37.0 37.0 37.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 63.0% 63.0% 63.0% 63.0% 37.0% 37.0% 37.0% 37.0%
Maximum Green (s) 56.4 56.4 56.4 56.4 30.4 30.4 30.4 30.4
Yellow Time (s) 4.3 4.3 4.3 4.3 3.5 3.5 3.5 3.5
All-Red Time (s) 2.3 2.3 2.3 2.3 3.1 3.1 3.1 3.1
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.6 6.6 6.6 6.6 6.6 6.6 6.6 6.6
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 10.0 10.0 10.0 10.0 14.0 14.0 14.0 14.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 75.3 75.3 75.3 75.3 11.5 11.5 11.5 11.5
Actuated g/C Ratio 0.75 0.75 0.75 0.75 0.12 0.12 0.12 0.12
v/c Ratio 0.17 0.26 0.01 0.35 0.03 0.02 0.50 0.61
Control Delay 5.2 4.3 4.0 4.8 37.7 0.2 51.6 22.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 5.2 4.3 4.0 4.8 37.7 0.2 51.6 22.1
LOS A A A A D A D C
Approach Delay 4.4 4.8 11.4 31.0
Approach LOS A A B C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 57 (57%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.61
Intersection Signal Delay: 8.2 Intersection LOS: A
Intersection Capacity Utilization 67.7% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     276: ROSEBANK RD & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 74 682 8 915 3 7 80 185
v/c Ratio 0.17 0.26 0.01 0.35 0.03 0.02 0.50 0.61
Control Delay 5.2 4.3 4.0 4.8 37.7 0.2 51.6 22.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 5.2 4.3 4.0 4.8 37.7 0.2 51.6 22.1
Queue Length 50th (m) 3.3 17.2 0.3 24.9 0.5 0.0 14.9 8.9
Queue Length 95th (m) 9.4 28.6 1.7 40.6 3.0 0.0 27.9 28.3
Internal Link Dist (m) 581.7 595.8 123.1 644.8
Turn Bay Length (m) 65.0 65.0 18.0 24.0
Base Capacity (vph) 425 2639 564 2623 259 644 425 574
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.17 0.26 0.01 0.35 0.01 0.01 0.19 0.32

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 68 621 6 7 798 44 3 0 6 74 0 170
Future Volume (vph) 68 621 6 7 798 44 3 0 6 74 0 170
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.6 6.6 6.6 6.6 6.6 6.6 6.6 6.6
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.99
Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.99 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1774 3504 1815 3480 1823 1609 1767 1579
Flt Permitted 0.30 1.00 0.39 1.00 0.44 1.00 0.75 1.00
Satd. Flow (perm) 564 3504 749 3480 852 1609 1401 1579
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 74 675 7 8 867 48 3 0 7 80 0 185
RTOR Reduction (vph) 0 0 0 0 2 0 0 6 0 0 120 0
Lane Group Flow (vph) 74 682 0 8 913 0 3 1 0 80 65 0
Confl. Peds. (#/hr) 11 5 5 11 1 2 2 1
Heavy Vehicles (%) 2% 4% 0% 0% 4% 0% 0% 0% 0% 3% 0% 2%
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 75.3 75.3 75.3 75.3 11.5 11.5 11.5 11.5
Effective Green, g (s) 75.3 75.3 75.3 75.3 11.5 11.5 11.5 11.5
Actuated g/C Ratio 0.75 0.75 0.75 0.75 0.12 0.12 0.12 0.12
Clearance Time (s) 6.6 6.6 6.6 6.6 6.6 6.6 6.6 6.6
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 424 2638 563 2620 97 185 161 181
v/s Ratio Prot 0.19 c0.26 0.00 0.04
v/s Ratio Perm 0.13 0.01 0.00 c0.06
v/c Ratio 0.17 0.26 0.01 0.35 0.03 0.00 0.50 0.36
Uniform Delay, d1 3.5 3.8 3.1 4.1 39.3 39.2 41.5 40.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.9 0.2 0.0 0.4 0.1 0.0 2.4 1.2
Delay (s) 4.4 4.0 3.1 4.5 39.4 39.2 43.9 42.0
Level of Service A A A A D D D D
Approach Delay (s) 4.1 4.5 39.3 42.6
Approach LOS A A D D

Intersection Summary
HCM 2000 Control Delay 9.7 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.37
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 13.2
Intersection Capacity Utilization 67.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 46 583 4 31 837 82 4 1 26 175 6 52
Future Volume (vph) 46 583 4 31 837 82 4 1 26 175 6 52
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 65.0 25.0 47.0 0.0 20.0 0.0 15.0 0.0
Storage Lanes 1 1 1 0 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.96 0.99 1.00 1.00 0.98 1.00 0.98
Frt 0.850 0.987 0.855 0.866
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1825 3476 1306 1825 3490 0 1217 1501 0 1807 1610 0
Flt Permitted 0.283 0.379 0.715 0.738
Satd. Flow (perm) 541 3476 1259 724 3490 0 911 1501 0 1398 1610 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 66 14 28 57
Link Speed (k/h) 60 60 40 40
Link Distance (m) 619.8 312.2 97.1 82.7
Travel Time (s) 37.2 18.7 8.7 7.4
Confl. Peds. (#/hr) 9 6 6 9 5 4 4 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 5% 25% 0% 3% 1% 50% 0% 8% 1% 0% 2%
Adj. Flow (vph) 50 634 4 34 910 89 4 1 28 190 7 57
Shared Lane Traffic (%)
Lane Group Flow (vph) 50 634 4 34 999 0 4 29 0 190 64 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 1 0 1 1 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 18.0 0.0 9.0 15.0 9.0 15.0
Trailing Detector (m) 15.0 0.0 0.0 9.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 9.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 9.0 1.8 9.0 15.0 9.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm pm+pt NA Perm NA Perm NA
Protected Phases 2 1 6 8 4
Permitted Phases 2 2 6 8 4
Detector Phase 2 2 2 1 6 8 8 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 5.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 28.0 28.0 28.0 8.0 28.0 38.0 38.0 38.0 38.0
Total Split (s) 55.0 55.0 55.0 8.0 63.0 47.0 47.0 47.0 47.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 50.0% 50.0% 50.0% 7.3% 57.3% 42.7% 42.7% 42.7% 42.7%
Maximum Green (s) 48.7 48.7 48.7 5.0 56.7 40.3 40.3 40.3 40.3
Yellow Time (s) 4.2 4.2 4.2 3.0 4.2 3.3 3.3 3.3 3.3
All-Red Time (s) 2.1 2.1 2.1 0.0 2.1 3.4 3.4 3.4 3.4
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.3 6.3 6.3 3.0 6.3 6.7 6.7 6.7 6.7
Lead/Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max None C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 13.0 13.0 13.0 13.0 24.0 24.0 24.0 24.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 71.2 71.2 71.2 79.8 76.5 20.5 20.5 20.5 20.5
Actuated g/C Ratio 0.65 0.65 0.65 0.73 0.70 0.19 0.19 0.19 0.19
v/c Ratio 0.14 0.28 0.00 0.06 0.41 0.02 0.10 0.73 0.18
Control Delay 12.1 10.3 0.0 5.0 6.3 32.8 12.6 57.6 11.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 12.1 10.3 0.0 5.0 6.3 32.8 12.6 57.6 11.8
LOS B B A A A C B E B
Approach Delay 10.3 6.3 15.0 46.1
Approach LOS B A B D

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 14.3 (13%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.73
Intersection Signal Delay: 12.9 Intersection LOS: B
Intersection Capacity Utilization 66.9% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     277: STEEPLE HILL & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 50 634 4 34 999 4 29 190 64
v/c Ratio 0.14 0.28 0.00 0.06 0.41 0.02 0.10 0.73 0.18
Control Delay 12.1 10.3 0.0 5.0 6.3 32.8 12.6 57.6 11.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 12.1 10.3 0.0 5.0 6.3 32.8 12.6 57.6 11.8
Queue Length 50th (m) 4.2 30.9 0.0 1.2 25.1 0.7 0.2 38.8 1.2
Queue Length 95th (m) 12.4 50.7 0.0 m2.9 37.3 3.4 7.2 57.8 11.3
Internal Link Dist (m) 595.8 288.2 73.1 58.7
Turn Bay Length (m) 65.0 25.0 47.0 20.0 15.0
Base Capacity (vph) 349 2248 837 580 2431 333 567 512 625
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.14 0.28 0.00 0.06 0.41 0.01 0.05 0.37 0.10

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 46 583 4 31 837 82 4 1 26 175 6 52
Future Volume (vph) 46 583 4 31 837 82 4 1 26 175 6 52
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.3 6.3 6.3 3.0 6.3 6.7 6.7 6.7 6.7
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.96 1.00 1.00 1.00 0.98 1.00 0.98
Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.99 1.00 0.86 1.00 0.87
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1814 3476 1259 1821 3489 1211 1501 1800 1610
Flt Permitted 0.28 1.00 1.00 0.38 1.00 0.72 1.00 0.74 1.00
Satd. Flow (perm) 540 3476 1259 726 3489 912 1501 1399 1610
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 50 634 4 34 910 89 4 1 28 190 7 57
RTOR Reduction (vph) 0 0 1 0 4 0 0 23 0 0 46 0
Lane Group Flow (vph) 50 634 3 34 995 0 4 6 0 190 18 0
Confl. Peds. (#/hr) 9 6 6 9 5 4 4 5
Heavy Vehicles (%) 0% 5% 25% 0% 3% 1% 50% 0% 8% 1% 0% 2%
Turn Type Perm NA Perm pm+pt NA Perm NA Perm NA
Protected Phases 2 1 6 8 4
Permitted Phases 2 2 6 8 4
Actuated Green, G (s) 70.0 70.0 70.0 76.5 76.5 20.5 20.5 20.5 20.5
Effective Green, g (s) 70.0 70.0 70.0 76.5 76.5 20.5 20.5 20.5 20.5
Actuated g/C Ratio 0.64 0.64 0.64 0.70 0.70 0.19 0.19 0.19 0.19
Clearance Time (s) 6.3 6.3 6.3 3.0 6.3 6.7 6.7 6.7 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 343 2212 801 539 2426 169 279 260 300
v/s Ratio Prot 0.18 0.00 c0.29 0.00 0.01
v/s Ratio Perm 0.09 0.00 0.04 0.00 c0.14
v/c Ratio 0.15 0.29 0.00 0.06 0.41 0.02 0.02 0.73 0.06
Uniform Delay, d1 8.0 8.9 7.3 5.4 7.1 36.6 36.6 42.2 36.8
Progression Factor 1.00 1.00 1.00 0.86 0.75 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.9 0.3 0.0 0.0 0.4 0.1 0.0 10.1 0.1
Delay (s) 8.9 9.2 7.3 4.6 5.8 36.6 36.6 52.2 36.9
Level of Service A A A A A D D D D
Approach Delay (s) 9.2 5.8 36.6 48.4
Approach LOS A A D D

Intersection Summary
HCM 2000 Control Delay 12.8 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.49
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 66.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Traffic Volume (vph) 25 866 46 138 1241 9 0 0 0 126 4 109
Future Volume (vph) 25 866 46 138 1241 9 0 0 0 126 4 109
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.7 3.7 3.7 3.7 3.5 3.5 3.5 3.5 3.7 3.5 3.7
Storage Length (m) 35.0 12.0 30.0 12.0 0.0 0.0 15.0 0.0
Storage Lanes 1 1 1 1 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.97 1.00 1.00 0.99
Frt 0.850 0.850 0.855
Flt Protected 0.950 0.950 0.950
Satd. Flow (prot) 1716 3444 1458 1807 3579 1597 1879 1879 0 1722 1583 0
Flt Permitted 0.167 0.284 0.757
Satd. Flow (perm) 302 3444 1413 539 3579 1597 1879 1879 0 1368 1583 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 44 44 115
Link Speed (k/h) 60 60 40 40
Link Distance (m) 371.9 467.6 180.1 267.5
Travel Time (s) 22.3 28.1 16.2 24.1
Confl. Peds. (#/hr) 4 4 3 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 4% 6% 12% 1% 2% 0% 0% 0% 0% 6% 0% 0%
Adj. Flow (vph) 27 941 50 150 1349 10 0 0 0 137 4 118
Shared Lane Traffic (%)
Lane Group Flow (vph) 27 941 50 150 1349 10 0 0 0 137 122 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 0.99 0.99 0.99 0.99 1.01 1.01 1.01 1.01 0.99 1.01 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 0 0 1 1 2 1 2
Detector Template Left Right Left Thru Thru
Leading Detector (m) 24.0 0.0 0.0 0.0 0.0 24.0 5.0 15.0 9.0 15.0
Trailing Detector (m) 15.0 0.0 0.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 1.8 1.8 9.0 5.0 15.0 9.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 9.4 9.4
Detector 2 Size(m) 0.6 0.6
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type Perm NA Perm Perm NA Perm Perm Perm NA
Protected Phases 2 6 4 8
Permitted Phases 2 2 6 6 4 8
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Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Detector Phase 2 2 2 6 6 6 4 4 8 8
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 29.0 29.0 29.0 29.0 29.0 29.0 38.0 38.0 38.0 38.0
Total Split (s) 62.0 62.0 62.0 62.0 62.0 62.0 38.0 38.0 38.0 38.0
Total Split (%) 62.0% 62.0% 62.0% 62.0% 62.0% 62.0% 38.0% 38.0% 38.0% 38.0%
Maximum Green (s) 55.7 55.7 55.7 55.7 55.7 55.7 31.0 31.0 31.0 31.0
Yellow Time (s) 4.2 4.2 4.2 4.2 4.2 4.2 3.3 3.3 3.3 3.3
All-Red Time (s) 2.1 2.1 2.1 2.1 2.1 2.1 3.7 3.7 3.7 3.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.3 6.3 6.3 6.3 6.3 6.3 7.0 7.0 7.0 7.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max C-Max C-Max None None None None
Walk Time (s) 13.0 13.0 13.0 13.0 13.0 13.0 21.0 21.0 21.0 21.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 9.0 9.0 9.0 9.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 71.3 71.3 71.3 71.3 71.3 71.3 15.4 15.4
Actuated g/C Ratio 0.71 0.71 0.71 0.71 0.71 0.71 0.15 0.15
v/c Ratio 0.13 0.38 0.05 0.39 0.53 0.01 0.65 0.36
Control Delay 15.2 15.5 8.4 6.3 4.7 0.0 53.5 10.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 15.2 15.5 8.4 6.3 4.7 0.0 53.5 10.6
LOS B B A A A A D B
Approach Delay 15.1 4.8 33.3
Approach LOS B A C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 39 (39%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.65
Intersection Signal Delay: 11.2 Intersection LOS: B
Intersection Capacity Utilization 76.3% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     607: BAINBRIDGE DR & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NWL NWT
Lane Group Flow (vph) 27 941 50 150 1349 10 137 122
v/c Ratio 0.13 0.38 0.05 0.39 0.53 0.01 0.65 0.36
Control Delay 15.2 15.5 8.4 6.3 4.7 0.0 53.5 10.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 15.2 15.5 8.4 6.3 4.7 0.0 53.5 10.6
Queue Length 50th (m) 2.8 55.8 1.2 4.6 46.8 0.0 25.3 1.2
Queue Length 95th (m) m7.0 90.4 m7.6 11.2 31.4 m0.0 41.7 15.0
Internal Link Dist (m) 347.9 443.6 243.5
Turn Bay Length (m) 35.0 12.0 30.0 12.0 15.0
Base Capacity (vph) 215 2456 1020 384 2552 1151 424 570
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.13 0.38 0.05 0.39 0.53 0.01 0.32 0.21

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Traffic Volume (vph) 25 866 46 138 1241 9 0 0 0 126 4 109
Future Volume (vph) 25 866 46 138 1241 9 0 0 0 126 4 109
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.7 3.7 3.7 3.7 3.5 3.5 3.5 3.5 3.7 3.5 3.7
Total Lost time (s) 6.3 6.3 6.3 6.3 6.3 6.3 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1716 3444 1413 1802 3579 1597 1717 1583
Flt Permitted 0.17 1.00 1.00 0.28 1.00 1.00 0.76 1.00
Satd. Flow (perm) 302 3444 1413 539 3579 1597 1368 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 27 941 50 150 1349 10 0 0 0 137 4 118
RTOR Reduction (vph) 0 0 13 0 0 3 0 0 0 0 97 0
Lane Group Flow (vph) 27 941 37 150 1349 7 0 0 0 137 25 0
Confl. Peds. (#/hr) 4 4 3 3
Heavy Vehicles (%) 4% 6% 12% 1% 2% 0% 0% 0% 0% 6% 0% 0%
Turn Type Perm NA Perm Perm NA Perm Perm Perm NA
Protected Phases 2 6 4 8
Permitted Phases 2 2 6 6 4 8
Actuated Green, G (s) 71.3 71.3 71.3 71.3 71.3 71.3 15.4 15.4
Effective Green, g (s) 71.3 71.3 71.3 71.3 71.3 71.3 15.4 15.4
Actuated g/C Ratio 0.71 0.71 0.71 0.71 0.71 0.71 0.15 0.15
Clearance Time (s) 6.3 6.3 6.3 6.3 6.3 6.3 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 215 2455 1007 384 2551 1138 210 243
v/s Ratio Prot 0.27 c0.38 0.02
v/s Ratio Perm 0.09 0.03 0.28 0.00 c0.10
v/c Ratio 0.13 0.38 0.04 0.39 0.53 0.01 0.65 0.10
Uniform Delay, d1 4.5 5.7 4.2 5.7 6.6 4.1 39.8 36.4
Progression Factor 2.21 2.39 3.82 0.51 0.55 1.00 1.00 1.00
Incremental Delay, d2 1.1 0.4 0.1 2.4 0.6 0.0 7.1 0.2
Delay (s) 11.1 14.0 16.2 5.4 4.3 4.1 46.9 36.5
Level of Service B B B A A A D D
Approach Delay (s) 14.0 4.4 0.0 42.0
Approach LOS B A A D

Intersection Summary
HCM 2000 Control Delay 11.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.55
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 13.3
Intersection Capacity Utilization 76.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings AM Peak Hour
236: HWY 2 (KINGSTON RD) & ELIZABETH ST Pickering Ajax - 2026 Future Background AM

Synchro 11 12-21-2020
IBI Group Page 1

Lane Group EBL EBT WBT WBR SEL SER
Lane Configurations
Traffic Volume (vph) 184 940 1297 31 0 0
Future Volume (vph) 184 940 1297 31 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 2000
Storage Length (m) 110.0 0.0 0.0 15.0
Storage Lanes 1 0 1 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 0.95 1.00 1.00
Ped Bike Factor
Frt 0.996
Flt Protected 0.950
Satd. Flow (prot) 1700 3336 3454 0 1740 1958
Flt Permitted 0.163
Satd. Flow (perm) 292 3336 3454 0 1740 1958
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 3
Link Speed (k/h) 50 50 40
Link Distance (m) 390.9 460.0 131.1
Travel Time (s) 28.1 33.1 11.8
Confl. Peds. (#/hr) 4 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 5% 7% 3% 0% 8% 1%
Adj. Flow (vph) 200 1022 1410 34 0 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 200 1022 1444 0 0 0
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 3.7 3.7 3.5
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 0.95
Turning Speed (k/h) 24 14 24 14
Number of Detectors 1 0 0 1 0
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 9.0 0.0
Trailing Detector (m) 15.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 9.0 1.8
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA NA Prot Perm
Protected Phases 5 2 6 4
Permitted Phases 2 4
Detector Phase 5 2 6 4 4
Switch Phase
Minimum Initial (s) 5.0 8.0 8.0 8.0 8.0
Minimum Split (s) 9.0 23.0 23.0 25.0 25.0
Total Split (s) 15.0 65.0 50.0 35.0 35.0
Total Split (%) 15.0% 65.0% 50.0% 35.0% 35.0%
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Lane Group EBL EBT WBT WBR SEL SER
Maximum Green (s) 12.0 59.3 44.3 29.7 29.7
Yellow Time (s) 3.0 3.7 3.7 3.3 3.3
All-Red Time (s) 0.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 5.7 5.7 5.3 5.3
Lead/Lag Lead Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None None None
Walk Time (s) 10.0 10.0 13.0 13.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 97.0 100.0 82.9
Actuated g/C Ratio 0.97 1.00 0.83
v/c Ratio 0.50 0.31 0.50
Control Delay 11.0 0.2 2.0
Queue Delay 0.0 0.0 0.0
Total Delay 11.0 0.2 2.0
LOS B A A
Approach Delay 2.0 2.0
Approach LOS A A

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 30 (30%), Referenced to phase 2:EBTL, Start of Green
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.50
Intersection Signal Delay: 2.0 Intersection LOS: A
Intersection Capacity Utilization 66.5% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     236: HWY 2 (KINGSTON RD) & ELIZABETH ST
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Lane Group EBL EBT WBT
Lane Group Flow (vph) 200 1022 1444
v/c Ratio 0.50 0.31 0.50
Control Delay 11.0 0.2 2.0
Queue Delay 0.0 0.0 0.0
Total Delay 11.0 0.2 2.0
Queue Length 50th (m) 7.0 0.0 11.7
Queue Length 95th (m) 38.1 0.0 33.6
Internal Link Dist (m) 366.9 436.0
Turn Bay Length (m) 110.0
Base Capacity (vph) 457 3336 2862
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.44 0.31 0.50

Intersection Summary
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Movement EBL EBT WBT WBR SEL SER
Lane Configurations
Traffic Volume (vph) 184 940 1297 31 0 0
Future Volume (vph) 184 940 1297 31 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 2000
Total Lost time (s) 3.0 5.7 5.7
Lane Util. Factor 1.00 0.95 0.95
Frpb, ped/bikes 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00
Frt 1.00 1.00 1.00
Flt Protected 0.95 1.00 1.00
Satd. Flow (prot) 1700 3336 3456
Flt Permitted 0.16 1.00 1.00
Satd. Flow (perm) 291 3336 3456
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 200 1022 1410 34 0 0
RTOR Reduction (vph) 0 0 1 0 0 0
Lane Group Flow (vph) 200 1022 1443 0 0 0
Confl. Peds. (#/hr) 4 1
Heavy Vehicles (%) 5% 7% 3% 0% 8% 1%
Turn Type pm+pt NA NA Prot Perm
Protected Phases 5 2 6 4
Permitted Phases 2 4
Actuated Green, G (s) 94.3 100.0 82.9
Effective Green, g (s) 94.3 100.0 82.9
Actuated g/C Ratio 0.94 1.00 0.83
Clearance Time (s) 3.0 5.7 5.7
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 392 3336 2865
v/s Ratio Prot c0.04 0.31 0.42
v/s Ratio Perm c0.44
v/c Ratio 0.51 0.31 0.50
Uniform Delay, d1 1.4 0.0 2.5
Progression Factor 10.38 1.00 0.52
Incremental Delay, d2 1.0 0.2 0.1
Delay (s) 15.6 0.2 1.4
Level of Service B A A
Approach Delay (s) 2.7 1.4 0.0
Approach LOS A A A

Intersection Summary
HCM 2000 Control Delay 2.0 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 66.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 224 677 106 187 872 126 115 166 58 195 314 441
Future Volume (vph) 224 677 106 187 872 126 115 166 58 195 314 441
Ideal Flow (vphpl) 1900 1900 1900 1900 2005 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 60.0 0.0 60.0 0.0 60.0 0.0 40.0 40.0
Storage Lanes 1 0 1 0 1 0 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 *1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.99 0.99 0.97 0.99 0.99 0.92
Frt 0.980 0.981 0.961 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1755 3389 0 1807 3788 0 1772 1715 0 1755 1883 1555
Flt Permitted 0.148 0.244 0.333 0.377
Satd. Flow (perm) 273 3389 0 461 3788 0 600 1715 0 689 1883 1436
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 19 18 17 335
Link Speed (k/h) 50 50 50 40
Link Distance (m) 460.0 827.4 114.7 380.1
Travel Time (s) 33.1 59.6 8.3 34.2
Confl. Peds. (#/hr) 15 15 15 15 44 13 13 44
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 4% 5% 3% 1% 4% 6% 3% 6% 9% 4% 2% 5%
Adj. Flow (vph) 243 736 115 203 948 137 125 180 63 212 341 479
Shared Lane Traffic (%)
Lane Group Flow (vph) 243 851 0 203 1085 0 125 243 0 212 341 479
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes
Headway Factor 0.99 0.99 0.99 0.99 0.92 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 1 0 1 1 1 1 0
Detector Template 
Leading Detector (m) 23.0 0.0 23.0 0.0 15.0 15.0 9.0 15.0 0.0
Trailing Detector (m) 14.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 14.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 9.0 1.8 15.0 15.0 9.0 15.0 1.8
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4 4
Detector Phase 5 2 1 6 3 8 7 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 5.0 20.0 5.0 8.0 5.0 8.0 8.0
Minimum Split (s) 8.0 26.0 8.0 26.0 8.0 28.0 8.0 28.0 28.0
Total Split (s) 17.0 40.0 17.0 40.0 8.0 31.0 12.0 35.0 35.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 17.0% 40.0% 17.0% 40.0% 8.0% 31.0% 12.0% 35.0% 35.0%
Maximum Green (s) 14.0 34.1 14.0 34.1 5.0 25.2 9.0 29.2 29.2
Yellow Time (s) 3.0 3.7 3.0 3.7 3.0 3.3 3.0 3.3 3.3
All-Red Time (s) 0.0 2.2 0.0 2.2 0.0 2.5 0.0 2.5 2.5
Lost Time Adjust (s) -1.0 0.0 0.0 0.0 0.0 0.0 -1.0 0.0 0.0
Total Lost Time (s) 2.0 5.9 3.0 5.9 3.0 5.8 2.0 5.8 5.8
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max None None None None None
Walk Time (s) 15.0 15.0 15.0 15.0 15.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 59.6 43.6 54.6 41.9 27.7 19.9 35.7 23.9 23.9
Actuated g/C Ratio 0.60 0.44 0.55 0.42 0.28 0.20 0.36 0.24 0.24
v/c Ratio 0.70 0.57 0.53 0.68 0.56 0.69 0.60 0.76 0.80
Control Delay 33.3 10.3 15.9 27.6 33.2 44.0 30.3 46.2 21.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 33.3 10.3 15.9 27.6 33.2 44.0 30.3 46.2 21.2
LOS C B B C C D C D C
Approach Delay 15.4 25.8 40.3 31.4
Approach LOS B C D C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.80
Intersection Signal Delay: 25.7 Intersection LOS: C
Intersection Capacity Utilization 80.5% ICU Level of Service D
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     286: CHURCH ST & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 243 851 203 1085 125 243 212 341 479
v/c Ratio 0.70 0.57 0.53 0.68 0.56 0.69 0.60 0.76 0.80
Control Delay 33.3 10.3 15.9 27.6 33.2 44.0 30.3 46.2 21.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 33.3 10.3 15.9 27.6 33.2 44.0 30.3 46.2 21.2
Queue Length 50th (m) 27.9 36.0 17.3 85.3 16.6 40.4 29.2 60.8 25.2
Queue Length 95th (m) 41.0 69.6 31.7 118.8 27.5 62.2 43.8 86.0 63.1
Internal Link Dist (m) 436.0 803.4 90.7 356.1
Turn Bay Length (m) 60.0 60.0 60.0 40.0 40.0
Base Capacity (vph) 388 1487 454 1597 224 444 352 549 656
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.63 0.57 0.45 0.68 0.56 0.55 0.60 0.62 0.73

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 224 677 106 187 872 126 115 166 58 195 314 441
Future Volume (vph) 224 677 106 187 872 126 115 166 58 195 314 441
Ideal Flow (vphpl) 1900 1900 1900 1900 2005 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 2.0 5.9 3.0 5.9 3.0 5.8 2.0 5.8 5.8
Lane Util. Factor 1.00 0.95 1.00 *1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.99 1.00 1.00 0.92
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.98 1.00 0.96 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1755 3388 1804 3788 1755 1715 1748 1883 1436
Flt Permitted 0.15 1.00 0.24 1.00 0.33 1.00 0.38 1.00 1.00
Satd. Flow (perm) 273 3388 464 3788 615 1715 694 1883 1436
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 243 736 115 203 948 137 125 180 63 212 341 479
RTOR Reduction (vph) 0 11 0 0 10 0 0 14 0 0 0 255
Lane Group Flow (vph) 243 840 0 203 1075 0 125 229 0 212 341 224
Confl. Peds. (#/hr) 15 15 15 15 44 13 13 44
Heavy Vehicles (%) 4% 5% 3% 1% 4% 6% 3% 6% 9% 4% 2% 5%
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4 4
Actuated Green, G (s) 55.1 43.6 51.7 41.9 24.9 19.9 31.9 23.9 23.9
Effective Green, g (s) 57.1 43.6 51.7 41.9 24.9 19.9 32.9 23.9 23.9
Actuated g/C Ratio 0.57 0.44 0.52 0.42 0.25 0.20 0.33 0.24 0.24
Clearance Time (s) 3.0 5.9 3.0 5.9 3.0 5.8 3.0 5.8 5.8
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 341 1477 371 1587 210 341 333 450 343
v/s Ratio Prot c0.09 0.25 0.05 c0.28 0.03 0.13 c0.06 c0.18
v/s Ratio Perm 0.32 0.23 0.12 0.15 0.16
v/c Ratio 0.71 0.57 0.55 0.68 0.60 0.67 0.64 0.76 0.65
Uniform Delay, d1 14.8 21.2 14.0 23.6 31.7 37.0 26.1 35.4 34.3
Progression Factor 1.66 0.38 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.7 1.6 1.7 2.3 4.5 5.2 4.0 7.2 4.4
Delay (s) 31.3 9.7 15.7 25.9 36.1 42.2 30.0 42.5 38.7
Level of Service C A B C D D C D D
Approach Delay (s) 14.5 24.3 40.1 38.2
Approach LOS B C D D

Intersection Summary
HCM 2000 Control Delay 26.8 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 17.7
Intersection Capacity Utilization 80.5% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 46 912 24 54 1125 58 15 10 34 151 158 160
Future Volume (vph) 46 912 24 54 1125 58 15 10 34 151 158 160
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.7 3.5 3.7 3.5 3.7 3.7 3.7 3.7 3.5
Storage Length (m) 50.0 0.0 30.0 0.0 45.0 45.0 20.0 0.0
Storage Lanes 1 0 1 0 1 1 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 0.99 1.00 0.99
Frt 0.996 0.993 0.850 0.925
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1700 3355 0 1825 3437 0 1668 1478 1541 1807 1744 0
Flt Permitted 0.168 0.245 0.234 0.750
Satd. Flow (perm) 301 3355 0 471 3437 0 410 1478 1519 1424 1744 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 4 8 37 48
Link Speed (k/h) 50 60 40 40
Link Distance (m) 827.4 314.8 227.2 663.1
Travel Time (s) 59.6 18.9 20.4 59.7
Confl. Peds. (#/hr) 6 6 3 1 1 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 5% 6% 5% 0% 3% 2% 7% 30% 6% 1% 1% 1%
Adj. Flow (vph) 50 991 26 59 1223 63 16 11 37 164 172 174
Shared Lane Traffic (%)
Lane Group Flow (vph) 50 1017 0 59 1286 0 16 11 37 164 346 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 0.99 1.01 0.99 1.01 0.99 0.99 0.99 0.99 1.01
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 1 0 1 1 0 1 1
Detector Template 
Leading Detector (m) 23.0 0.0 23.0 0.0 9.0 15.0 0.0 9.0 15.0
Trailing Detector (m) 14.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 14.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 9.0 1.8 9.0 15.0 1.8 9.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA Perm NA Perm Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 8 4
Detector Phase 2 2 6 6 8 8 8 4 4
Switch Phase
Minimum Initial (s) 19.7 19.7 19.7 19.7 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 26.0 26.0 26.0 26.0 25.0 25.0 25.0 25.0 25.0
Total Split (s) 70.0 70.0 70.0 70.0 40.0 40.0 40.0 40.0 40.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 63.6% 63.6% 63.6% 63.6% 36.4% 36.4% 36.4% 36.4% 36.4%
Maximum Green (s) 63.7 63.7 63.7 63.7 34.1 34.1 34.1 34.1 34.1
Yellow Time (s) 4.0 4.0 4.0 4.0 3.3 3.3 3.3 3.3 3.3
All-Red Time (s) 2.3 2.3 2.3 2.3 2.6 2.6 2.6 2.6 2.6
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.3 6.3 6.3 6.3 5.9 5.9 5.9 5.9 5.9
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max Min Min Min Min Min
Walk Time (s) 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 72.9 72.9 72.9 72.9 24.9 24.9 24.9 24.9 24.9
Actuated g/C Ratio 0.66 0.66 0.66 0.66 0.23 0.23 0.23 0.23 0.23
v/c Ratio 0.25 0.46 0.19 0.56 0.17 0.03 0.10 0.51 0.80
Control Delay 13.8 10.7 11.9 12.7 35.5 29.4 9.7 41.5 48.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 13.8 10.7 11.9 12.7 35.5 29.4 9.7 41.5 48.1
LOS B B B B D C A D D
Approach Delay 10.8 12.7 19.5 46.0
Approach LOS B B B D

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 82 (75%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.80
Intersection Signal Delay: 17.9 Intersection LOS: B
Intersection Capacity Utilization 73.3% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     288: ROTHERGLEN RD & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 50 1017 59 1286 16 11 37 164 346
v/c Ratio 0.25 0.46 0.19 0.56 0.17 0.03 0.10 0.51 0.80
Control Delay 13.8 10.7 11.9 12.7 35.5 29.4 9.7 41.5 48.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 13.8 10.7 11.9 12.7 35.5 29.4 9.7 41.5 48.1
Queue Length 50th (m) 3.9 49.8 3.7 54.8 2.8 1.9 0.0 31.1 61.5
Queue Length 95th (m) 13.6 80.9 m9.6 85.0 8.3 5.8 7.4 46.6 84.6
Internal Link Dist (m) 803.4 290.8 203.2 639.1
Turn Bay Length (m) 50.0 30.0 45.0 45.0 20.0
Base Capacity (vph) 199 2225 312 2281 127 458 496 441 573
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.25 0.46 0.19 0.56 0.13 0.02 0.07 0.37 0.60

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



HCM Signalized Intersection Capacity Analysis AM Peak Hour
288: ROTHERGLEN RD & HWY 2 (KINGSTON RD) Pickering Ajax - 2026 Future Background AM

Synchro 11 12-21-2020
IBI Group Page 12

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 46 912 24 54 1125 58 15 10 34 151 158 160
Future Volume (vph) 46 912 24 54 1125 58 15 10 34 151 158 160
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.5 3.5 3.7 3.5 3.7 3.5 3.7 3.7 3.7 3.7 3.5
Total Lost time (s) 6.3 6.3 6.3 6.3 5.9 5.9 5.9 5.9 5.9
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.99 1.00 1.00 0.85 1.00 0.92
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1697 3356 1825 3436 1665 1478 1519 1804 1743
Flt Permitted 0.17 1.00 0.25 1.00 0.23 1.00 1.00 0.75 1.00
Satd. Flow (perm) 300 3356 472 3436 411 1478 1519 1425 1743
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 50 991 26 59 1223 63 16 11 37 164 172 174
RTOR Reduction (vph) 0 1 0 0 3 0 0 0 29 0 37 0
Lane Group Flow (vph) 50 1016 0 59 1283 0 16 11 8 164 309 0
Confl. Peds. (#/hr) 6 6 3 1 1 3
Heavy Vehicles (%) 5% 6% 5% 0% 3% 2% 7% 30% 6% 1% 1% 1%
Turn Type Perm NA Perm NA Perm NA Perm Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 8 4
Actuated Green, G (s) 72.9 72.9 72.9 72.9 24.9 24.9 24.9 24.9 24.9
Effective Green, g (s) 72.9 72.9 72.9 72.9 24.9 24.9 24.9 24.9 24.9
Actuated g/C Ratio 0.66 0.66 0.66 0.66 0.23 0.23 0.23 0.23 0.23
Clearance Time (s) 6.3 6.3 6.3 6.3 5.9 5.9 5.9 5.9 5.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 198 2224 312 2277 93 334 343 322 394
v/s Ratio Prot 0.30 c0.37 0.01 c0.18
v/s Ratio Perm 0.17 0.13 0.04 0.01 0.12
v/c Ratio 0.25 0.46 0.19 0.56 0.17 0.03 0.02 0.51 0.78
Uniform Delay, d1 7.5 9.0 7.2 10.0 34.3 33.2 33.1 37.2 40.0
Progression Factor 1.00 1.00 1.11 1.07 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.0 0.7 1.1 0.9 0.9 0.0 0.0 1.3 9.8
Delay (s) 10.6 9.7 9.1 11.5 35.1 33.2 33.1 38.5 49.8
Level of Service B A A B D C C D D
Approach Delay (s) 9.7 11.4 33.6 46.2
Approach LOS A B C D

Intersection Summary
HCM 2000 Control Delay 17.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 12.2
Intersection Capacity Utilization 73.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 85 344 79 592 1031 125 23 478 166 41 734 87
Future Volume (vph) 85 344 79 592 1031 125 23 478 166 41 734 87
Ideal Flow (vphpl) 1900 1900 1900 2050 1900 1900 1900 1900 1900 1900 2005 1900
Storage Length (m) 105.0 55.0 160.0 0.0 107.0 32.0 115.0 103.0
Storage Lanes 1 1 1 0 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.98 1.00 0.98 1.00
Frt 0.850 0.984 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1716 3545 1551 1926 3451 0 1580 1807 1551 1785 1944 1551
Flt Permitted 0.164 0.449 0.076 0.295
Satd. Flow (perm) 296 3545 1515 909 3451 0 126 1807 1522 553 1944 1551
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 99 12 99 95
Link Speed (k/h) 48 48 60 80
Link Distance (m) 682.5 280.7 2024.7 2017.9
Travel Time (s) 51.2 21.1 121.5 90.8
Confl. Peds. (#/hr) 1 1 4 4
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 4% 6% 3% 0% 2% 0% 13% 4% 3% 0% 2% 3%
Adj. Flow (vph) 92 374 86 643 1121 136 25 520 180 45 798 95
Shared Lane Traffic (%)
Lane Group Flow (vph) 92 374 86 643 1257 0 25 520 180 45 798 95
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 0.92 1.01 1.01 1.01 1.01 1.01 1.01 0.95 1.01
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 1 0 2 1 1 2 1 1
Detector Template Left Left Right Right
Leading Detector (m) 24.0 0.0 0.0 24.0 0.0 24.0 14.0 24.0 24.0 14.0 24.0
Trailing Detector (m) 15.0 0.0 0.0 15.0 0.0 -1.0 -1.0 15.0 -1.0 -1.0 15.0
Detector 1 Position(m) 15.0 0.0 15.0 15.0 0.0 -1.0 -1.0 15.0 -1.0 -1.0 15.0
Detector 1 Size(m) 9.0 15.0 9.0 9.0 15.0 15.0 15.0 9.0 15.0 15.0 9.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 15.0 15.0
Detector 2 Size(m) 9.0 9.0
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type pm+pt NA Perm pm+pt NA Perm NA Perm Perm NA Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 2 6 8 8 4 4
Detector Phase 5 2 2 1 6 8 8 8 4 4 4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 5.0 20.0 12.0 12.0 12.0 12.0 12.0 12.0
Minimum Split (s) 9.0 29.0 29.0 9.0 29.0 32.0 32.0 32.0 32.0 32.0 32.0
Total Split (s) 9.0 29.0 29.0 29.0 49.0 62.0 62.0 62.0 62.0 62.0 62.0
Total Split (%) 7.5% 24.2% 24.2% 24.2% 40.8% 51.7% 51.7% 51.7% 51.7% 51.7% 51.7%
Maximum Green (s) 6.0 22.2 22.2 26.0 42.2 54.1 54.1 54.1 54.1 54.1 54.1
Yellow Time (s) 3.0 4.9 4.9 3.0 4.9 6.0 6.0 6.0 6.0 6.0 6.0
All-Red Time (s) 0.0 1.9 1.9 0.0 1.9 1.9 1.9 1.9 1.9 1.9 1.9
Lost Time Adjust (s) -1.0 0.0 0.0 -3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 2.0 6.8 6.8 0.0 6.8 7.9 7.9 7.9 7.9 7.9 7.9
Lead/Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max None C-Max None None None None None None
Walk Time (s) 14.0 14.0 14.0 18.0 18.0 18.0 18.0 18.0 18.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 35.2 23.4 23.4 59.8 44.0 52.3 52.3 52.3 52.3 52.3 52.3
Actuated g/C Ratio 0.29 0.20 0.20 0.50 0.37 0.44 0.44 0.44 0.44 0.44 0.44
v/c Ratio 0.54 0.54 0.23 0.91 0.99 0.46 0.66 0.25 0.19 0.94 0.13
Control Delay 33.5 47.3 7.7 43.6 60.6 54.2 31.3 10.1 22.4 52.4 4.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 33.5 47.3 7.7 43.6 60.6 54.2 31.3 10.1 22.4 52.4 4.2
LOS C D A D E D C B C D A
Approach Delay 38.8 54.9 26.8 46.0
Approach LOS D D C D

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 79.2 (66%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.99
Intersection Signal Delay: 45.8 Intersection LOS: D
Intersection Capacity Utilization 99.3% ICU Level of Service F
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     137: RR 23 (LAKE RIDGE RD) & HWY 2 (KINGSTON RD)/HWY 2 (DUNDAS ST)



Queues AM Peak Hour
137: RR 23 (LAKE RIDGE RD) & HWY 2 (KINGSTON RD)/HWY 2 (DUNDAS ST)Pickering Ajax - 2026 Future Background AM

Synchro 11 12-21-2020
IBI Group Page 3

Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 92 374 86 643 1257 25 520 180 45 798 95
v/c Ratio 0.54 0.54 0.23 0.91 0.99 0.46 0.66 0.25 0.19 0.94 0.13
Control Delay 33.5 47.3 7.7 43.6 60.6 54.2 31.3 10.1 22.4 52.4 4.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 33.5 47.3 7.7 43.6 60.6 54.2 31.3 10.1 22.4 52.4 4.2
Queue Length 50th (m) 11.9 40.5 0.0 114.2 ~165.7 4.0 92.4 10.8 6.2 171.3 0.0
Queue Length 95th (m) 21.6 55.4 10.9 #160.7 #208.0 #17.0 129.4 24.9 14.5 #249.8 9.3
Internal Link Dist (m) 658.5 256.7 2000.7 1993.9
Turn Bay Length (m) 105.0 55.0 160.0 107.0 32.0 115.0 103.0
Base Capacity (vph) 171 691 374 703 1272 56 814 740 249 876 751
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.54 0.54 0.23 0.91 0.99 0.45 0.64 0.24 0.18 0.91 0.13

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 85 344 79 592 1031 125 23 478 166 41 734 87
Future Volume (vph) 85 344 79 592 1031 125 23 478 166 41 734 87
Ideal Flow (vphpl) 1900 1900 1900 2050 1900 1900 1900 1900 1900 1900 2005 1900
Total Lost time (s) 2.0 6.8 6.8 0.0 6.8 7.9 7.9 7.9 7.9 7.9 7.9
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 1.00 1.00 0.98 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1716 3545 1515 1925 3450 1580 1807 1522 1782 1944 1551
Flt Permitted 0.16 1.00 1.00 0.45 1.00 0.08 1.00 1.00 0.29 1.00 1.00
Satd. Flow (perm) 296 3545 1515 910 3450 127 1807 1522 553 1944 1551
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 92 374 86 643 1121 136 25 520 180 45 798 95
RTOR Reduction (vph) 0 0 69 0 8 0 0 0 56 0 0 54
Lane Group Flow (vph) 92 374 17 643 1249 0 25 520 124 45 798 41
Confl. Peds. (#/hr) 1 1 4 4
Heavy Vehicles (%) 4% 6% 3% 0% 2% 0% 13% 4% 3% 0% 2% 3%
Turn Type pm+pt NA Perm pm+pt NA Perm NA Perm Perm NA Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 2 6 8 8 4 4
Actuated Green, G (s) 29.4 23.4 23.4 53.0 44.0 52.3 52.3 52.3 52.3 52.3 52.3
Effective Green, g (s) 31.4 23.4 23.4 56.0 44.0 52.3 52.3 52.3 52.3 52.3 52.3
Actuated g/C Ratio 0.26 0.19 0.19 0.47 0.37 0.44 0.44 0.44 0.44 0.44 0.44
Clearance Time (s) 3.0 6.8 6.8 3.0 6.8 7.9 7.9 7.9 7.9 7.9 7.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 160 691 295 675 1265 55 787 663 241 847 675
v/s Ratio Prot 0.03 0.11 c0.24 c0.36 0.29 c0.41
v/s Ratio Perm 0.12 0.01 0.21 0.20 0.08 0.08 0.03
v/c Ratio 0.57 0.54 0.06 0.95 0.99 0.45 0.66 0.19 0.19 0.94 0.06
Uniform Delay, d1 35.9 43.5 39.3 26.4 37.7 23.8 26.8 20.8 20.8 32.4 19.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.9 3.0 0.4 23.5 22.5 5.9 2.1 0.1 0.4 18.4 0.0
Delay (s) 40.8 46.5 39.7 49.8 60.3 29.7 28.9 20.9 21.2 50.8 19.7
Level of Service D D D D E C C C C D B
Approach Delay (s) 44.5 56.7 27.0 46.2
Approach LOS D E C D

Intersection Summary
HCM 2000 Control Delay 47.4 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.97
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.7
Intersection Capacity Utilization 99.3% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 303 1155 238 262 649 113 229 961 367 161 667 227
Future Volume (vph) 303 1155 238 262 649 113 229 961 367 161 667 227
Ideal Flow (vphpl) 1900 2005 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 165.0 140.0 135.0 155.0 105.0 75.0 60.0 60.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Ped Bike Factor 0.99 0.95 1.00 0.93 0.99 0.94 0.99 0.96
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1807 3975 1617 1825 3579 1601 1807 3614 1633 1825 3579 1617
Flt Permitted 0.192 0.128 0.226 0.125
Satd. Flow (perm) 360 3975 1542 245 3579 1494 427 3614 1534 238 3579 1556
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 166 139 189 247
Link Speed (k/h) 60 60 50 50
Link Distance (m) 202.3 200.2 295.0 343.7
Travel Time (s) 12.1 12.0 21.2 24.7
Confl. Peds. (#/hr) 43 27 27 43 28 53 53 28
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 2% 1% 0% 2% 2% 1% 1% 0% 0% 2% 1%
Adj. Flow (vph) 329 1255 259 285 705 123 249 1045 399 175 725 247
Shared Lane Traffic (%)
Lane Group Flow (vph) 329 1255 259 285 705 123 249 1045 399 175 725 247
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes
Headway Factor 0.99 0.92 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Minimum Split (s) 8.0 29.1 29.1 8.0 29.1 29.1 8.0 38.7 38.7 8.0 38.7 38.7
Total Split (s) 17.0 41.3 41.3 10.0 34.3 34.3 10.0 40.7 40.7 8.0 38.7 38.7
Total Split (%) 17.0% 41.3% 41.3% 10.0% 34.3% 34.3% 10.0% 40.7% 40.7% 8.0% 38.7% 38.7%
Maximum Green (s) 14.0 35.2 35.2 7.0 28.2 28.2 7.0 34.0 34.0 5.0 32.0 32.0
Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.2 4.2
All-Red Time (s) 0.0 1.9 1.9 0.0 1.9 1.9 0.0 2.5 2.5 0.0 2.5 2.5
Lost Time Adjust (s) 0.0 0.0 0.0 -3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.1 6.1 0.0 6.1 6.1 3.0 6.7 6.7 3.0 6.7 6.7
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 16.0 16.0 16.0 16.0 25.0 25.0 25.0 25.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 48.3 35.2 35.2 44.3 28.2 28.2 44.7 34.0 34.0 40.7 32.0 32.0
Actuated g/C Ratio 0.48 0.35 0.35 0.44 0.28 0.28 0.45 0.34 0.34 0.41 0.32 0.32
v/c Ratio 0.88 0.90 0.40 1.07 0.70 0.24 0.87 0.85 0.62 0.99 0.63 0.37
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Control Delay 6.2 14.5 8.8 60.2 44.1 3.5 30.2 12.1 2.3 24.5 54.9 12.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 6.2 14.5 8.8 60.2 44.1 3.5 30.2 12.1 2.3 24.5 54.9 12.6
LOS A B A E D A C B A C D B
Approach Delay 12.2 43.7 12.5 41.2
Approach LOS B D B D

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 85
Control Type: Pretimed
Maximum v/c Ratio: 1.07
Intersection Signal Delay: 24.1 Intersection LOS: C
Intersection Capacity Utilization 101.5% ICU Level of Service G
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     205: HARWOOD AV & HIGHWAY 2
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 329 1255 259 285 705 123 249 1045 399 175 725 247
v/c Ratio 0.88 0.90 0.40 1.07 0.70 0.24 0.87 0.85 0.62 0.99 0.63 0.37
Control Delay 6.2 14.5 8.8 60.2 44.1 3.5 30.2 12.1 2.3 24.5 54.9 12.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 6.2 14.5 8.8 60.2 44.1 3.5 30.2 12.1 2.3 24.5 54.9 12.6
Queue Length 50th (m) 32.4 113.6 3.2 ~46.1 23.0 0.2 29.5 98.0 32.8 19.8 62.6 0.0
Queue Length 95th (m) #84.3 #147.9 17.6 #97.7 47.7 3.8 #64.9 124.1 63.9 #58.7 81.8 16.3
Internal Link Dist (m) 178.3 176.2 271.0 319.7
Turn Bay Length (m) 165.0 140.0 135.0 155.0 105.0 75.0 60.0 60.0
Base Capacity (vph) 376 1399 650 266 1009 521 287 1228 646 176 1145 665
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.88 0.90 0.40 1.07 0.70 0.24 0.87 0.85 0.62 0.99 0.63 0.37

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 303 1155 238 262 649 113 229 961 367 161 667 227
Future Volume (vph) 303 1155 238 262 649 113 229 961 367 161 667 227
Ideal Flow (vphpl) 1900 2005 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 6.1 6.1 0.0 6.1 6.1 3.0 6.7 6.7 3.0 6.7 6.7
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 0.95 1.00 1.00 0.93 1.00 1.00 0.94 1.00 1.00 0.96
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1803 3975 1542 1825 3579 1494 1804 3614 1534 1824 3579 1556
Flt Permitted 0.19 1.00 1.00 0.13 1.00 1.00 0.23 1.00 1.00 0.12 1.00 1.00
Satd. Flow (perm) 365 3975 1542 246 3579 1494 429 3614 1534 240 3579 1556
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 329 1255 259 285 705 123 249 1045 399 175 725 247
RTOR Reduction (vph) 0 0 108 0 0 88 0 0 125 0 0 168
Lane Group Flow (vph) 329 1255 151 285 705 35 249 1045 274 175 725 79
Confl. Peds. (#/hr) 43 27 27 43 28 53 53 28
Heavy Vehicles (%) 1% 2% 1% 0% 2% 2% 1% 1% 0% 0% 2% 1%
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Actuated Green, G (s) 45.2 35.2 35.2 35.2 28.2 28.2 41.0 34.0 34.0 37.0 32.0 32.0
Effective Green, g (s) 45.2 35.2 35.2 41.2 28.2 28.2 41.0 34.0 34.0 37.0 32.0 32.0
Actuated g/C Ratio 0.45 0.35 0.35 0.41 0.28 0.28 0.41 0.34 0.34 0.37 0.32 0.32
Clearance Time (s) 3.0 6.1 6.1 3.0 6.1 6.1 3.0 6.7 6.7 3.0 6.7 6.7
Lane Grp Cap (vph) 366 1399 542 259 1009 421 272 1228 521 168 1145 497
v/s Ratio Prot c0.13 0.32 c0.11 0.20 c0.06 0.29 c0.05 0.20
v/s Ratio Perm 0.28 0.10 c0.34 0.02 0.31 0.18 c0.33 0.05
v/c Ratio 0.90 0.90 0.28 1.10 0.70 0.08 0.92 0.85 0.53 1.04 0.63 0.16
Uniform Delay, d1 20.6 30.7 23.3 24.6 32.1 26.4 25.2 30.6 26.5 28.6 29.0 24.4
Progression Factor 1.40 0.81 0.59 1.90 0.59 0.72 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 22.3 7.3 1.0 83.6 3.8 0.4 36.5 7.5 3.8 80.9 2.7 0.7
Delay (s) 51.1 32.1 14.7 130.5 22.6 19.4 61.8 38.2 30.3 109.5 31.7 25.0
Level of Service D C B F C B E D C F C C
Approach Delay (s) 33.1 49.8 39.8 42.1
Approach LOS C D D D

Intersection Summary
HCM 2000 Control Delay 40.0 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.09
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.8
Intersection Capacity Utilization 101.5% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 148 1399 171 99 777 108 118 35 87 186 33 175
Future Volume (vph) 148 1399 171 99 777 108 118 35 87 186 33 175
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 136.0 30.0 70.0 30.0 30.0 0.0 100.0 0.0
Storage Lanes 1 1 1 1 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.98 1.00 0.98 1.00 0.99 0.99 0.99
Frt 0.850 0.850 0.893 0.874
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1825 3579 1633 1825 3544 1601 1825 1692 0 1825 1660 0
Flt Permitted 0.270 0.136 0.489 0.672
Satd. Flow (perm) 518 3579 1593 261 3544 1562 938 1692 0 1283 1660 0
Right Turn on Red No No Yes Yes
Satd. Flow (RTOR) 24 190
Link Speed (k/h) 60 60 50 50
Link Distance (m) 88.9 77.5 172.1 141.6
Travel Time (s) 5.3 4.7 12.4 10.2
Confl. Peds. (#/hr) 2 2 2 2 2 8 8 2
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 2% 0% 0% 3% 2% 0% 0% 0% 0% 0% 0%
Adj. Flow (vph) 161 1521 186 108 845 117 128 38 95 202 36 190
Shared Lane Traffic (%)
Lane Group Flow (vph) 161 1521 186 108 845 117 128 133 0 202 226 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 1 0 0 1 1 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 24.0 0.0 0.0 15.0 15.0 15.0 15.0
Trailing Detector (m) 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 9.0 1.8 1.8 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 5 2 6 8 4
Permitted Phases 2 2 6 6 8 4
Detector Phase 5 2 2 6 6 6 8 8 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 8.0 29.6 29.6 29.6 29.6 29.6 39.0 39.0 39.0 39.0
Total Split (s) 8.0 61.0 61.0 53.0 53.0 53.0 39.0 39.0 39.0 39.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 8.0% 61.0% 61.0% 53.0% 53.0% 53.0% 39.0% 39.0% 39.0% 39.0%
Maximum Green (s) 5.0 54.4 54.4 46.4 46.4 46.4 32.1 32.1 32.1 32.1
Yellow Time (s) 3.0 4.4 4.4 4.4 4.4 4.4 3.6 3.6 3.6 3.6
All-Red Time (s) 0.0 2.2 2.2 2.2 2.2 2.2 3.3 3.3 3.3 3.3
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.6 6.6 6.6 6.6 6.6 6.9 6.9 6.9 6.9
Lead/Lag Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max C-Max C-Max C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 16.0 16.0 16.0 16.0 16.0 25.0 25.0 25.0 25.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 68.9 65.3 65.3 55.3 55.3 55.3 21.2 21.2 21.2 21.2
Actuated g/C Ratio 0.69 0.65 0.65 0.55 0.55 0.55 0.21 0.21 0.21 0.21
v/c Ratio 0.36 0.65 0.18 0.75 0.43 0.14 0.65 0.35 0.75 0.45
Control Delay 1.5 2.1 1.5 12.0 14.9 1.9 41.6 6.7 10.6 7.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 1.5 2.1 1.5 12.0 14.9 1.9 41.6 6.7 10.6 7.9
LOS A A A B B A D A B A
Approach Delay 2.0 13.2 23.8 9.2
Approach LOS A B C A

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 64 (64%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 110
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.75
Intersection Signal Delay: 7.7 Intersection LOS: A
Intersection Capacity Utilization 100.4% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     207: PLAZA ENTRANCE/COSTCO ENTRANCE & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 161 1521 186 108 845 117 128 133 202 226
v/c Ratio 0.36 0.65 0.18 0.75 0.43 0.14 0.65 0.35 0.75 0.45
Control Delay 1.5 2.1 1.5 12.0 14.9 1.9 41.6 6.7 10.6 7.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 1.5 2.1 1.5 12.0 14.9 1.9 41.6 6.7 10.6 7.9
Queue Length 50th (m) 9.8 111.7 12.6 21.2 80.7 17.1 22.8 17.9 36.9 5.7
Queue Length 95th (m) m25.8 140.7 m37.6 m#45.0 m102.7 m31.9 37.9 30.5 54.8 21.9
Internal Link Dist (m) 64.9 53.5 148.1 117.6
Turn Bay Length (m) 136.0 30.0 70.0 30.0 30.0 100.0
Base Capacity (vph) 449 2337 1040 144 1958 863 301 559 411 661
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.36 0.65 0.18 0.75 0.43 0.14 0.43 0.24 0.49 0.34

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 148 1399 171 99 777 108 118 35 87 186 33 175
Future Volume (vph) 148 1399 171 99 777 108 118 35 87 186 33 175
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 6.6 6.6 6.6 6.6 6.6 6.9 6.9 6.9 6.9
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.98 1.00 0.99 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.89 1.00 0.87
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1825 3579 1593 1824 3544 1562 1823 1692 1814 1659
Flt Permitted 0.27 1.00 1.00 0.14 1.00 1.00 0.49 1.00 0.67 1.00
Satd. Flow (perm) 519 3579 1593 260 3544 1562 938 1692 1283 1659
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 161 1521 186 108 845 117 128 38 95 202 36 190
RTOR Reduction (vph) 0 0 0 0 0 0 0 19 0 0 150 0
Lane Group Flow (vph) 161 1521 186 108 845 117 128 114 0 202 76 0
Confl. Peds. (#/hr) 2 2 2 2 2 8 8 2
Heavy Vehicles (%) 0% 2% 0% 0% 3% 2% 0% 0% 0% 0% 0% 0%
Turn Type pm+pt NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 5 2 6 8 4
Permitted Phases 2 2 6 6 8 4
Actuated Green, G (s) 65.3 65.3 65.3 55.2 55.2 55.2 21.2 21.2 21.2 21.2
Effective Green, g (s) 65.3 65.3 65.3 55.2 55.2 55.2 21.2 21.2 21.2 21.2
Actuated g/C Ratio 0.65 0.65 0.65 0.55 0.55 0.55 0.21 0.21 0.21 0.21
Clearance Time (s) 3.0 6.6 6.6 6.6 6.6 6.6 6.9 6.9 6.9 6.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 431 2337 1040 143 1956 862 198 358 271 351
v/s Ratio Prot 0.03 c0.43 0.24 0.07 0.05
v/s Ratio Perm 0.22 0.12 c0.41 0.07 0.14 c0.16
v/c Ratio 0.37 0.65 0.18 0.76 0.43 0.14 0.65 0.32 0.75 0.22
Uniform Delay, d1 7.4 10.5 6.8 17.2 13.2 10.8 36.0 33.3 36.9 32.5
Progression Factor 0.95 1.08 0.94 1.71 1.77 1.69 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 1.1 0.3 24.7 0.5 0.3 7.1 0.5 10.6 0.3
Delay (s) 7.5 12.4 6.7 54.2 23.9 18.5 43.0 33.8 47.5 32.9
Level of Service A B A D C B D C D C
Approach Delay (s) 11.4 26.4 38.3 39.8
Approach LOS B C D D

Intersection Summary
HCM 2000 Control Delay 21.1 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.5
Intersection Capacity Utilization 100.4% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 227 1764 77 25 646 55 75 14 23 160 9 247
Future Volume (vph) 227 1764 77 25 646 55 75 14 23 160 9 247
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 70.0 55.0 70.0 55.0 15.0 0.0 45.0 0.0
Storage Lanes 1 1 1 1 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor *0.20 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.96 1.00 0.96 0.99 0.98 0.97 0.98
Frt 0.850 0.850 0.906 0.855
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 361 3614 1633 1825 3579 1633 1825 1698 0 1825 1594 0
Flt Permitted 0.218 0.154 0.316 0.731
Satd. Flow (perm) 83 3614 1568 296 3579 1571 604 1698 0 1368 1594 0
Right Turn on Red No No Yes Yes
Satd. Flow (RTOR) 11 268
Link Speed (k/h) 60 70 48 48
Link Distance (m) 96.0 102.3 170.5 140.1
Travel Time (s) 5.8 5.3 12.8 10.5
Confl. Peds. (#/hr) 9 10 10 9 9 11 11 9
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 1% 0% 0% 2% 0% 0% 0% 0% 0% 0% 1%
Adj. Flow (vph) 247 1917 84 27 702 60 82 15 25 174 10 268
Shared Lane Traffic (%)
Lane Group Flow (vph) 247 1917 84 27 702 60 82 40 0 174 278 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 2 1 0 0 1 1 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 15.2 23.0 0.0 0.0 9.0 9.0 9.0 15.0
Trailing Detector (m) 15.0 0.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 9.0 1.8 1.8 9.0 9.0 9.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 13.4
Detector 2 Size(m) 1.8
Detector 2 Type Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0
Turn Type pm+pt NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 5 2 6 8 4
Permitted Phases 2 2 6 6 8 4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector Phase 5 2 2 6 6 6 8 8 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 8.0 31.6 31.6 31.6 31.6 31.6 27.0 27.0 35.5 35.5
Total Split (s) 32.0 64.5 64.5 32.5 32.5 32.5 35.5 35.5 35.5 35.5
Total Split (%) 32.0% 64.5% 64.5% 32.5% 32.5% 32.5% 35.5% 35.5% 35.5% 35.5%
Maximum Green (s) 29.0 57.9 57.9 25.9 25.9 25.9 29.0 29.0 29.0 29.0
Yellow Time (s) 3.0 4.3 4.3 4.3 4.3 4.3 3.3 3.3 3.3 3.3
All-Red Time (s) 0.0 2.3 2.3 2.3 2.3 2.3 3.2 3.2 3.2 3.2
Lost Time Adjust (s) -3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 0.0 6.6 6.6 6.6 6.6 6.6 6.5 6.5 6.5 6.5
Lead/Lag Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max C-Max C-Max C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 18.0 18.0 18.0 18.0 18.0 5.0 5.0 22.0 22.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 75.3 68.7 68.7 25.9 25.9 25.9 18.2 18.2 18.2 18.2
Actuated g/C Ratio 0.75 0.69 0.69 0.26 0.26 0.26 0.18 0.18 0.18 0.18
v/c Ratio 1.36 0.77 0.08 0.36 0.76 0.15 0.75 0.13 0.70 0.55
Control Delay 193.5 16.6 9.8 45.5 40.3 29.8 75.2 25.4 52.6 8.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 193.5 16.6 9.8 45.5 40.3 29.8 75.2 25.4 52.6 8.9
LOS F B A D D C E C D A
Approach Delay 35.8 39.7 58.9 25.8
Approach LOS D D E C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 120
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.36
Intersection Signal Delay: 36.2 Intersection LOS: D
Intersection Capacity Utilization 112.5% ICU Level of Service H
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     209: PLAZA ENTRANCE/FIRST PROFESSIONAL & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 247 1917 84 27 702 60 82 40 174 278
v/c Ratio 1.36 0.77 0.08 0.36 0.76 0.15 0.75 0.13 0.70 0.55
Control Delay 193.5 16.6 9.8 45.5 40.3 29.8 75.2 25.4 52.6 8.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 193.5 16.6 9.8 45.5 40.3 29.8 75.2 25.4 52.6 8.9
Queue Length 50th (m) ~297.0 132.1 6.5 4.3 66.1 9.0 15.2 4.7 32.0 1.6
Queue Length 95th (m) m#323.0 m153.4 m7.5 13.2 86.7 19.0 29.7 12.2 49.2 20.6
Internal Link Dist (m) 72.0 78.3 146.5 116.1
Turn Bay Length (m) 70.0 55.0 70.0 55.0 15.0 45.0
Base Capacity (vph) 181 2484 1077 76 926 406 175 500 396 652
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.36 0.77 0.08 0.36 0.76 0.15 0.47 0.08 0.44 0.43

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 227 1764 77 25 646 55 75 14 23 160 9 247
Future Volume (vph) 227 1764 77 25 646 55 75 14 23 160 9 247
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 0.0 6.6 6.6 6.6 6.6 6.6 6.5 6.5 6.5 6.5
Lane Util. Factor *0.20 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.96 1.00 1.00 0.96 1.00 0.98 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.97 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.91 1.00 0.86
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 361 3614 1568 1823 3579 1571 1815 1699 1778 1594
Flt Permitted 0.22 1.00 1.00 0.15 1.00 1.00 0.32 1.00 0.73 1.00
Satd. Flow (perm) 83 3614 1568 296 3579 1571 603 1699 1368 1594
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 247 1917 84 27 702 60 82 15 25 174 10 268
RTOR Reduction (vph) 0 0 0 0 0 0 0 9 0 0 219 0
Lane Group Flow (vph) 247 1917 84 27 702 60 82 31 0 174 59 0
Confl. Peds. (#/hr) 9 10 10 9 9 11 11 9
Heavy Vehicles (%) 1% 1% 0% 0% 2% 0% 0% 0% 0% 0% 0% 1%
Turn Type pm+pt NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 5 2 6 8 4
Permitted Phases 2 2 6 6 8 4
Actuated Green, G (s) 68.7 68.7 68.7 25.9 25.9 25.9 18.2 18.2 18.2 18.2
Effective Green, g (s) 71.7 68.7 68.7 25.9 25.9 25.9 18.2 18.2 18.2 18.2
Actuated g/C Ratio 0.72 0.69 0.69 0.26 0.26 0.26 0.18 0.18 0.18 0.18
Clearance Time (s) 3.0 6.6 6.6 6.6 6.6 6.6 6.5 6.5 6.5 6.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 178 2482 1077 76 926 406 109 309 248 290
v/s Ratio Prot c0.59 c0.53 0.20 0.02 0.04
v/s Ratio Perm 0.40 0.05 0.09 0.04 c0.14 0.13
v/c Ratio 1.39 0.77 0.08 0.36 0.76 0.15 0.75 0.10 0.70 0.20
Uniform Delay, d1 20.8 10.4 5.2 30.2 34.2 28.5 38.8 34.1 38.4 34.7
Progression Factor 1.48 1.37 1.51 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 177.6 0.2 0.0 12.5 5.8 0.8 25.0 0.1 8.7 0.3
Delay (s) 208.4 14.5 7.8 42.7 39.9 29.3 63.8 34.2 47.0 35.1
Level of Service F B A D D C E C D D
Approach Delay (s) 35.6 39.2 54.1 39.7
Approach LOS D D D D

Intersection Summary
HCM 2000 Control Delay 37.5 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.05
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 13.1
Intersection Capacity Utilization 112.5% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 368 1181 181 220 690 159 153 1137 332 139 714 105
Future Volume (vph) 368 1181 181 220 690 159 153 1137 332 139 714 105
Ideal Flow (vphpl) 1900 1900 1900 2050 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 150.0 85.0 103.0 89.0 150.0 131.0 95.0 83.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.91 1.00 1.00 0.91 1.00
Ped Bike Factor 0.99 0.96 1.00 0.96 1.00 0.94 0.99 0.97
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1825 3614 1601 1950 3579 1617 1772 5193 1617 1807 5142 1617
Flt Permitted 0.226 0.093 0.215 0.120
Satd. Flow (perm) 430 3614 1544 190 3579 1546 399 5193 1527 227 5142 1572
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 178 172 215 117
Link Speed (k/h) 60 60 60 60
Link Distance (m) 314.8 255.3 409.2 152.3
Travel Time (s) 18.9 15.3 24.6 9.1
Confl. Peds. (#/hr) 30 22 22 30 14 38 38 14
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 1% 2% 1% 2% 1% 3% 1% 1% 1% 2% 1%
Adj. Flow (vph) 400 1284 197 239 750 173 166 1236 361 151 776 114
Shared Lane Traffic (%)
Lane Group Flow (vph) 400 1284 197 239 750 173 166 1236 361 151 776 114
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.89 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Minimum Split (s) 8.0 41.0 41.0 8.0 41.0 41.0 8.0 38.0 38.0 8.0 38.0 38.0
Total Split (s) 23.0 56.0 56.0 14.0 47.0 47.0 12.0 41.0 41.0 9.0 38.0 38.0
Total Split (%) 19.2% 46.7% 46.7% 11.7% 39.2% 39.2% 10.0% 34.2% 34.2% 7.5% 31.7% 31.7%
Maximum Green (s) 20.0 49.1 49.1 11.0 40.1 40.1 9.0 34.3 34.3 6.0 31.3 31.3
Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.2 4.2
All-Red Time (s) 0.0 2.7 2.7 0.0 2.7 2.7 0.0 2.5 2.5 0.0 2.5 2.5
Lost Time Adjust (s) -2.0 0.0 0.0 -3.0 0.0 0.0 0.0 0.0 0.0 -2.0 0.0 0.0
Total Lost Time (s) 1.0 6.9 6.9 0.0 6.9 6.9 3.0 6.7 6.7 1.0 6.7 6.7
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 26.0 26.0 26.0 26.0 24.0 24.0 24.0 24.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 69.0 49.1 49.1 61.0 40.1 40.1 47.0 34.3 34.3 45.0 31.3 31.3
Actuated g/C Ratio 0.58 0.41 0.41 0.51 0.33 0.33 0.39 0.29 0.29 0.38 0.26 0.26
v/c Ratio 0.80 0.87 0.27 0.79 0.63 0.27 0.64 0.83 0.61 0.79 0.58 0.23
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Control Delay 36.6 35.1 5.3 62.8 22.4 2.5 37.3 46.1 19.4 53.9 40.7 7.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 36.6 35.1 5.3 62.8 22.4 2.5 37.3 46.1 19.4 53.9 40.7 7.1
LOS D D A E C A D D B D D A
Approach Delay 32.3 27.7 39.8 38.9
Approach LOS C C D D

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 74.4 (62%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 95
Control Type: Pretimed
Maximum v/c Ratio: 0.87
Intersection Signal Delay: 34.8 Intersection LOS: C
Intersection Capacity Utilization 100.2% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     280: RR 31 (WESTNEY RD) & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 400 1284 197 239 750 173 166 1236 361 151 776 114
v/c Ratio 0.80 0.87 0.27 0.79 0.63 0.27 0.64 0.83 0.61 0.79 0.58 0.23
Control Delay 36.6 35.1 5.3 62.8 22.4 2.5 37.3 46.1 19.4 53.9 40.7 7.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 36.6 35.1 5.3 62.8 22.4 2.5 37.3 46.1 19.4 53.9 40.7 7.1
Queue Length 50th (m) 56.8 109.2 0.4 31.6 79.9 5.7 25.9 100.0 28.7 22.6 58.4 0.0
Queue Length 95th (m) #105.1 146.6 17.4 #76.6 66.3 1.3 42.0 117.8 60.8 #51.6 72.0 13.2
Internal Link Dist (m) 290.8 231.3 385.2 128.3
Turn Bay Length (m) 150.0 85.0 103.0 89.0 150.0 131.0 95.0 83.0
Base Capacity (vph) 503 1478 736 301 1195 631 259 1484 590 190 1341 496
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.80 0.87 0.27 0.79 0.63 0.27 0.64 0.83 0.61 0.79 0.58 0.23

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 368 1181 181 220 690 159 153 1137 332 139 714 105
Future Volume (vph) 368 1181 181 220 690 159 153 1137 332 139 714 105
Ideal Flow (vphpl) 1900 1900 1900 2050 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 1.0 6.9 6.9 0.0 6.9 6.9 3.0 6.7 6.7 1.0 6.7 6.7
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.91 1.00 1.00 0.91 1.00
Frpb, ped/bikes 1.00 1.00 0.96 1.00 1.00 0.96 1.00 1.00 0.94 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1822 3614 1544 1949 3579 1546 1771 5193 1527 1806 5142 1572
Flt Permitted 0.23 1.00 1.00 0.09 1.00 1.00 0.22 1.00 1.00 0.12 1.00 1.00
Satd. Flow (perm) 434 3614 1544 190 3579 1546 402 5193 1527 228 5142 1572
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 400 1284 197 239 750 173 166 1236 361 151 776 114
RTOR Reduction (vph) 0 0 105 0 0 115 0 0 154 0 0 84
Lane Group Flow (vph) 400 1284 92 239 750 58 166 1236 207 151 776 30
Confl. Peds. (#/hr) 30 22 22 30 14 38 38 14
Heavy Vehicles (%) 0% 1% 2% 1% 2% 1% 3% 1% 1% 1% 2% 1%
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Actuated Green, G (s) 63.1 49.1 49.1 51.1 40.1 40.1 43.3 34.3 34.3 37.3 31.3 31.3
Effective Green, g (s) 65.1 49.1 49.1 57.1 40.1 40.1 43.3 34.3 34.3 41.3 31.3 31.3
Actuated g/C Ratio 0.54 0.41 0.41 0.48 0.33 0.33 0.36 0.29 0.29 0.34 0.26 0.26
Clearance Time (s) 3.0 6.9 6.9 3.0 6.9 6.9 3.0 6.7 6.7 3.0 6.7 6.7
Lane Grp Cap (vph) 489 1478 631 295 1195 516 247 1484 436 183 1341 410
v/s Ratio Prot c0.15 c0.36 0.09 0.21 c0.05 c0.24 c0.05 0.15
v/s Ratio Perm 0.29 0.06 0.29 0.04 0.19 0.14 0.23 0.02
v/c Ratio 0.82 0.87 0.15 0.81 0.63 0.11 0.67 0.83 0.48 0.83 0.58 0.07
Uniform Delay, d1 18.7 32.5 22.3 29.5 33.7 27.6 28.0 40.2 35.4 30.3 38.6 33.4
Progression Factor 1.62 0.88 1.02 1.67 0.59 0.36 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 11.7 5.9 0.4 19.0 2.2 0.4 13.7 5.6 3.7 32.8 1.8 0.3
Delay (s) 42.1 34.6 23.1 68.3 22.2 10.4 41.7 45.8 39.1 63.0 40.4 33.8
Level of Service D C C E C B D D D E D C
Approach Delay (s) 35.0 29.9 44.0 43.0
Approach LOS D C D D

Intersection Summary
HCM 2000 Control Delay 38.1 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.6
Intersection Capacity Utilization 100.2% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 111 1579 999 79 275 168
Future Volume (vph) 111 1579 999 79 275 168
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 55.0 158.0 25.0 0.0
Storage Lanes 1 1 1 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Ped Bike Factor 0.93 1.00 0.99
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1825 3579 3579 1633 1825 1633
Flt Permitted 0.197 0.950
Satd. Flow (perm) 378 3579 3579 1517 1823 1612
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 86 183
Link Speed (k/h) 60 60 50
Link Distance (m) 255.3 279.4 117.5
Travel Time (s) 15.3 16.8 8.5
Confl. Peds. (#/hr) 19 19 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 2% 2% 0% 0% 0%
Adj. Flow (vph) 121 1716 1086 86 299 183
Shared Lane Traffic (%)
Lane Group Flow (vph) 121 1716 1086 86 299 183
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14
Number of Detectors 1 0 0 0 1 1
Detector Template 
Leading Detector (m) 14.0 0.0 0.0 0.0 15.0 15.0
Trailing Detector (m) 5.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 5.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 1.8 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA NA Perm Perm Perm
Protected Phases 5 2 6
Permitted Phases 2 6 4 4
Detector Phase 5 2 6 6 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 20.0 8.0 8.0
Minimum Split (s) 8.0 28.5 28.5 28.5 38.3 38.3
Total Split (s) 12.0 81.0 69.0 69.0 39.0 39.0
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Lane Group EBL EBT WBT WBR SBL SBR
Total Split (%) 10.0% 67.5% 57.5% 57.5% 32.5% 32.5%
Maximum Green (s) 9.0 74.5 62.5 62.5 32.7 32.7
Yellow Time (s) 3.0 4.3 4.3 4.3 3.3 3.3
All-Red Time (s) 0.0 2.2 2.2 2.2 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.5 6.5 6.5 6.3 6.3
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max C-Max None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 15.0 15.0 15.0 25.0 25.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 85.8 82.3 71.7 71.7 24.9 24.9
Actuated g/C Ratio 0.72 0.69 0.60 0.60 0.21 0.21
v/c Ratio 0.34 0.70 0.51 0.09 0.79 0.38
Control Delay 7.3 11.7 11.7 1.7 59.8 7.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 7.3 11.7 11.7 1.7 59.8 7.4
LOS A B B A E A
Approach Delay 11.4 11.0 39.9
Approach LOS B B D

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 52.8 (44%), Referenced to phase 2:EBTL and 6:WBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.79
Intersection Signal Delay: 15.2 Intersection LOS: B
Intersection Capacity Utilization 69.9% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     282: HWY 2 (KINGSTON RD) & WESTNEY PLAZA
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Group Flow (vph) 121 1716 1086 86 299 183
v/c Ratio 0.34 0.70 0.51 0.09 0.79 0.38
Control Delay 7.3 11.7 11.7 1.7 59.8 7.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 7.3 11.7 11.7 1.7 59.8 7.4
Queue Length 50th (m) 5.6 77.2 48.0 0.0 67.2 0.0
Queue Length 95th (m) m11.8 115.3 57.3 3.0 90.9 16.8
Internal Link Dist (m) 231.3 255.4 93.5
Turn Bay Length (m) 55.0 158.0 25.0
Base Capacity (vph) 378 2454 2139 941 496 572
Starvation Cap Reductn 0 2 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.32 0.70 0.51 0.09 0.60 0.32

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 111 1579 999 79 275 168
Future Volume (vph) 111 1579 999 79 275 168
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 6.5 6.5 6.5 6.3 6.3
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.93 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1823 3579 3579 1517 1823 1612
Flt Permitted 0.20 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 377 3579 3579 1517 1823 1612
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 121 1716 1086 86 299 183
RTOR Reduction (vph) 0 0 0 35 0 145
Lane Group Flow (vph) 121 1716 1086 51 299 38
Confl. Peds. (#/hr) 19 19 1 1
Heavy Vehicles (%) 0% 2% 2% 0% 0% 0%
Turn Type pm+pt NA NA Perm Perm Perm
Protected Phases 5 2 6
Permitted Phases 2 6 4 4
Actuated Green, G (s) 82.3 82.3 71.8 71.8 24.9 24.9
Effective Green, g (s) 82.3 82.3 71.8 71.8 24.9 24.9
Actuated g/C Ratio 0.69 0.69 0.60 0.60 0.21 0.21
Clearance Time (s) 3.0 6.5 6.5 6.5 6.3 6.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 348 2454 2141 907 378 334
v/s Ratio Prot 0.02 c0.48 0.30
v/s Ratio Perm 0.22 0.03 c0.16 0.02
v/c Ratio 0.35 0.70 0.51 0.06 0.79 0.11
Uniform Delay, d1 8.3 11.4 13.9 10.0 45.1 38.6
Progression Factor 0.95 0.85 0.72 0.51 1.00 1.00
Incremental Delay, d2 0.4 1.0 0.8 0.1 10.8 0.2
Delay (s) 8.2 10.6 10.8 5.2 55.9 38.7
Level of Service A B B A E D
Approach Delay (s) 10.5 10.4 49.4
Approach LOS B B D

Intersection Summary
HCM 2000 Control Delay 15.8 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 15.8
Intersection Capacity Utilization 69.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 114 1559 90 75 1024 29 59 81 114 15 41 97
Future Volume (vph) 114 1559 90 75 1024 29 59 81 114 15 41 97
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 71.0 75.0 50.0 95.0 27.0 0.0 25.0 0.0
Storage Lanes 1 1 1 1 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.97 0.91 0.98 0.99 0.99 0.97
Frt 0.850 0.850 0.912 0.895
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1807 3544 1617 1772 3579 1633 1772 1690 0 1825 1615 0
Flt Permitted 0.231 0.103 0.570 0.390
Satd. Flow (perm) 435 3544 1561 192 3579 1490 1043 1690 0 744 1615 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 98 34 32 92
Link Speed (k/h) 60 60 50 50
Link Distance (m) 279.4 410.0 285.6 238.3
Travel Time (s) 16.8 24.6 20.6 17.2
Confl. Peds. (#/hr) 23 5 5 23 19 8 8 19
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 3% 1% 3% 2% 0% 3% 0% 4% 0% 8% 2%
Adj. Flow (vph) 124 1695 98 82 1113 32 64 88 124 16 45 105
Shared Lane Traffic (%)
Lane Group Flow (vph) 124 1695 98 82 1113 32 64 212 0 16 150 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 0 0 0 0 0 0 1 1 1 1
Detector Template 
Leading Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 15.0 15.0 15.0 15.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 1.8 1.8 1.8 1.8 1.8 1.8 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 2 6 6 8 4
Detector Phase 2 2 2 6 6 6 8 8 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 28.0 28.0 28.0 28.0 28.0 28.0 35.0 35.0 35.0 35.0
Total Split (s) 85.0 85.0 85.0 85.0 85.0 85.0 35.0 35.0 35.0 35.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 70.8% 70.8% 70.8% 70.8% 70.8% 70.8% 29.2% 29.2% 29.2% 29.2%
Maximum Green (s) 78.3 78.3 78.3 78.3 78.3 78.3 28.3 28.3 28.3 28.3
Yellow Time (s) 4.7 4.7 4.7 4.7 4.7 4.7 3.9 3.9 3.9 3.9
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.8 2.8 2.8 2.8
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.7 6.7 6.7 6.7 6.7 6.7 6.7 6.7 6.7 6.7
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max C-Max C-Max None None None None
Walk Time (s) 15.0 15.0 15.0 15.0 15.0 15.0 20.0 20.0 20.0 20.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 8.0 8.0 8.0 8.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 88.3 88.3 88.3 88.3 88.3 88.3 18.3 18.3 18.3 18.3
Actuated g/C Ratio 0.74 0.74 0.74 0.74 0.74 0.74 0.15 0.15 0.15 0.15
v/c Ratio 0.39 0.65 0.08 0.58 0.42 0.03 0.41 0.75 0.14 0.46
Control Delay 6.2 4.9 0.2 30.2 7.2 1.9 51.8 56.6 44.0 22.8
Queue Delay 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 6.2 5.0 0.2 30.2 7.2 1.9 51.8 56.6 44.0 22.8
LOS A A A C A A D E D C
Approach Delay 4.8 8.6 55.5 24.9
Approach LOS A A E C

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 51.6 (43%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.75
Intersection Signal Delay: 10.9 Intersection LOS: B
Intersection Capacity Utilization 104.7% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     283: RITCHIE AV/CHAPMAN DR & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 124 1695 98 82 1113 32 64 212 16 150
v/c Ratio 0.39 0.65 0.08 0.58 0.42 0.03 0.41 0.75 0.14 0.46
Control Delay 6.2 4.9 0.2 30.2 7.2 1.9 51.8 56.6 44.0 22.8
Queue Delay 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 6.2 5.0 0.2 30.2 7.2 1.9 51.8 56.6 44.0 22.8
Queue Length 50th (m) 5.6 40.9 0.0 7.8 46.2 0.0 13.8 41.1 3.3 12.2
Queue Length 95th (m) m8.1 43.7 m0.0 #40.7 72.3 2.9 25.8 62.9 9.4 29.7
Internal Link Dist (m) 255.4 386.0 261.6 214.3
Turn Bay Length (m) 71.0 75.0 50.0 95.0 27.0 25.0
Base Capacity (vph) 320 2608 1174 141 2634 1105 245 423 175 451
Starvation Cap Reductn 0 84 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.39 0.67 0.08 0.58 0.42 0.03 0.26 0.50 0.09 0.33

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 114 1559 90 75 1024 29 59 81 114 15 41 97
Future Volume (vph) 114 1559 90 75 1024 29 59 81 114 15 41 97
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.7 6.7 6.7 6.7 6.7 6.7 6.7 6.7 6.7 6.7
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 0.91 1.00 0.99 1.00 0.97
Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 0.98 1.00 0.99 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.91 1.00 0.90
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1786 3544 1561 1772 3579 1490 1738 1690 1813 1615
Flt Permitted 0.23 1.00 1.00 0.10 1.00 1.00 0.57 1.00 0.39 1.00
Satd. Flow (perm) 435 3544 1561 192 3579 1490 1042 1690 745 1615
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 124 1695 98 82 1113 32 64 88 124 16 45 105
RTOR Reduction (vph) 0 0 26 0 0 8 0 27 0 0 78 0
Lane Group Flow (vph) 124 1695 72 82 1113 24 64 185 0 16 72 0
Confl. Peds. (#/hr) 23 5 5 23 19 8 8 19
Heavy Vehicles (%) 1% 3% 1% 3% 2% 0% 3% 0% 4% 0% 8% 2%
Turn Type Perm NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 2 6 6 8 4
Actuated Green, G (s) 88.3 88.3 88.3 88.3 88.3 88.3 18.3 18.3 18.3 18.3
Effective Green, g (s) 88.3 88.3 88.3 88.3 88.3 88.3 18.3 18.3 18.3 18.3
Actuated g/C Ratio 0.74 0.74 0.74 0.74 0.74 0.74 0.15 0.15 0.15 0.15
Clearance Time (s) 6.7 6.7 6.7 6.7 6.7 6.7 6.7 6.7 6.7 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 320 2607 1148 141 2633 1096 158 257 113 246
v/s Ratio Prot c0.48 0.31 c0.11 0.04
v/s Ratio Perm 0.29 0.05 0.43 0.02 0.06 0.02
v/c Ratio 0.39 0.65 0.06 0.58 0.42 0.02 0.41 0.72 0.14 0.29
Uniform Delay, d1 5.9 8.0 4.4 7.3 6.1 4.3 45.9 48.4 44.0 45.1
Progression Factor 0.47 0.45 0.08 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.5 0.9 0.1 16.3 0.5 0.0 1.7 9.3 0.6 0.7
Delay (s) 5.3 4.5 0.4 23.6 6.6 4.3 47.6 57.7 44.6 45.8
Level of Service A A A C A A D E D D
Approach Delay (s) 4.3 7.7 55.3 45.7
Approach LOS A A E D

Intersection Summary
HCM 2000 Control Delay 11.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 13.4
Intersection Capacity Utilization 104.7% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 136 1613 44 40 894 42 40 9 41 104 7 134
Future Volume (vph) 136 1613 44 40 894 42 40 9 41 104 7 134
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 65.0 30.0 35.0 110.0 15.0 0.0 95.0 0.0
Storage Lanes 1 1 1 1 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.95 0.95 0.99 0.98 0.98 0.98
Frt 0.850 0.850 0.877 0.858
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1825 3614 1633 1825 3579 1633 1825 1645 0 1825 1618 0
Flt Permitted 0.244 0.107 0.614 0.721
Satd. Flow (perm) 467 3614 1548 206 3579 1557 1172 1645 0 1363 1618 0
Right Turn on Red No No Yes Yes
Satd. Flow (RTOR) 11 146
Link Speed (k/h) 60 60 50 50
Link Distance (m) 103.8 78.1 173.0 140.7
Travel Time (s) 6.2 4.7 12.5 10.1
Confl. Peds. (#/hr) 14 17 17 14 8 18 18 8
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 1% 0% 0% 2% 0% 0% 0% 0% 0% 0% 0%
Adj. Flow (vph) 148 1753 48 43 972 46 43 10 45 113 8 146
Shared Lane Traffic (%)
Lane Group Flow (vph) 148 1753 48 43 972 46 43 55 0 113 154 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 1 0 0 1 1 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 24.0 0.0 0.0 9.0 9.0 13.0 13.0
Trailing Detector (m) 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 -2.0 -2.0
Detector 1 Position(m) 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 -2.0 -2.0
Detector 1 Size(m) 9.0 1.8 1.8 9.0 1.8 1.8 9.0 9.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 5 2 6 8 4
Permitted Phases 2 2 6 6 8 4
Detector Phase 5 2 2 6 6 6 8 8 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 8.0 32.6 32.6 32.6 32.6 32.6 39.9 39.9 39.9 39.9
Total Split (s) 9.0 60.1 60.1 51.1 51.1 51.1 39.9 39.9 39.9 39.9
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 9.0% 60.1% 60.1% 51.1% 51.1% 51.1% 39.9% 39.9% 39.9% 39.9%
Maximum Green (s) 6.0 53.5 53.5 44.5 44.5 44.5 32.8 32.8 32.8 32.8
Yellow Time (s) 3.0 4.4 4.4 4.4 4.4 4.4 3.6 3.6 3.6 3.6
All-Red Time (s) 0.0 2.2 2.2 2.2 2.2 2.2 3.5 3.5 3.5 3.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.6 6.6 6.6 6.6 6.6 7.1 7.1 7.1 7.1
Lead/Lag Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max C-Max C-Max C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 19.0 19.0 19.0 19.0 19.0 25.0 25.0 25.0 25.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 76.0 72.4 72.4 62.6 62.6 62.6 13.9 13.9 13.9 13.9
Actuated g/C Ratio 0.76 0.72 0.72 0.63 0.63 0.63 0.14 0.14 0.14 0.14
v/c Ratio 0.33 0.67 0.04 0.34 0.43 0.05 0.27 0.23 0.60 0.44
Control Delay 3.4 6.9 3.2 17.9 10.2 4.4 40.6 32.6 52.6 11.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 3.4 6.9 3.2 17.9 10.2 4.4 40.6 32.6 52.6 11.2
LOS A A A B B A D C D B
Approach Delay 6.5 10.3 36.1 28.7
Approach LOS A B D C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 85
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.67
Intersection Signal Delay: 10.3 Intersection LOS: B
Intersection Capacity Utilization 106.4% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     289: HAKIM PLAZA/DURHAM CENTRE & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 148 1753 48 43 972 46 43 55 113 154
v/c Ratio 0.33 0.67 0.04 0.34 0.43 0.05 0.27 0.23 0.60 0.44
Control Delay 3.4 6.9 3.2 17.9 10.2 4.4 40.6 32.6 52.6 11.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 3.4 6.9 3.2 17.9 10.2 4.4 40.6 32.6 52.6 11.2
Queue Length 50th (m) 4.0 41.6 1.4 5.1 80.5 2.0 7.6 7.7 20.9 1.4
Queue Length 95th (m) m6.1 m71.6 m2.5 9.8 105.7 5.2 16.6 17.4 35.8 17.0
Internal Link Dist (m) 79.8 54.1 149.0 116.7
Turn Bay Length (m) 65.0 30.0 35.0 110.0 15.0 95.0
Base Capacity (vph) 450 2617 1121 128 2239 974 384 546 447 628
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.33 0.67 0.04 0.34 0.43 0.05 0.11 0.10 0.25 0.25

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 136 1613 44 40 894 42 40 9 41 104 7 134
Future Volume (vph) 136 1613 44 40 894 42 40 9 41 104 7 134
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 6.6 6.6 6.6 6.6 6.6 7.1 7.1 7.1 7.1
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.98 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.98 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.88 1.00 0.86
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1823 3614 1548 1821 3579 1557 1814 1646 1797 1618
Flt Permitted 0.24 1.00 1.00 0.11 1.00 1.00 0.61 1.00 0.72 1.00
Satd. Flow (perm) 468 3614 1548 205 3579 1557 1172 1646 1364 1618
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 148 1753 48 43 972 46 43 10 45 113 8 146
RTOR Reduction (vph) 0 0 0 0 0 0 0 9 0 0 126 0
Lane Group Flow (vph) 148 1753 48 43 972 46 43 46 0 113 28 0
Confl. Peds. (#/hr) 14 17 17 14 8 18 18 8
Heavy Vehicles (%) 0% 1% 0% 0% 2% 0% 0% 0% 0% 0% 0% 0%
Turn Type pm+pt NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 5 2 6 8 4
Permitted Phases 2 2 6 6 8 4
Actuated Green, G (s) 72.4 72.4 72.4 62.5 62.5 62.5 13.9 13.9 13.9 13.9
Effective Green, g (s) 72.4 72.4 72.4 62.5 62.5 62.5 13.9 13.9 13.9 13.9
Actuated g/C Ratio 0.72 0.72 0.72 0.62 0.62 0.62 0.14 0.14 0.14 0.14
Clearance Time (s) 3.0 6.6 6.6 6.6 6.6 6.6 7.1 7.1 7.1 7.1
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 432 2616 1120 128 2236 973 162 228 189 224
v/s Ratio Prot 0.02 c0.49 0.27 0.03 0.02
v/s Ratio Perm 0.22 0.03 0.21 0.03 0.04 c0.08
v/c Ratio 0.34 0.67 0.04 0.34 0.43 0.05 0.27 0.20 0.60 0.13
Uniform Delay, d1 5.0 7.4 3.9 8.9 9.7 7.2 38.5 38.1 40.4 37.7
Progression Factor 0.61 0.73 0.65 0.83 0.91 0.48 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.8 0.0 6.4 0.6 0.1 0.9 0.4 5.0 0.3
Delay (s) 3.3 6.2 2.6 13.9 9.3 3.6 39.4 38.6 45.4 38.0
Level of Service A A A B A A D D D D
Approach Delay (s) 5.9 9.3 38.9 41.1
Approach LOS A A D D

Intersection Summary
HCM 2000 Control Delay 10.7 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.7
Intersection Capacity Utilization 106.4% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 193 1248 321 272 627 106 290 970 711 174 779 118
Future Volume (vph) 193 1248 321 272 627 106 290 970 711 174 779 118
Ideal Flow (vphpl) 1900 2005 1900 2050 1900 1900 2050 1900 2000 1900 1900 1900
Storage Length (m) 130.0 145.0 120.0 65.0 155.0 145.0 95.0 70.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 *1.00 1.00
Ped Bike Factor 0.99 0.96 0.96 1.00 0.97 1.00 0.97
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1785 3926 1551 1888 3684 1597 1907 3500 1681 1785 3721 1581
Flt Permitted 0.250 0.118 0.222 0.128
Satd. Flow (perm) 466 3926 1482 235 3684 1533 444 3500 1635 240 3721 1536
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 154 139 154 133
Link Speed (k/h) 60 60 60 60
Link Distance (m) 181.4 167.4 451.2 143.2
Travel Time (s) 10.9 10.0 27.1 8.6
Confl. Peds. (#/hr) 22 25 25 22 18 17 17 18
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 1% 3% 2% 2% 0% 1% 2% 0% 0% 1% 1%
Adj. Flow (vph) 210 1357 349 296 682 115 315 1054 773 189 847 128
Shared Lane Traffic (%)
Lane Group Flow (vph) 210 1357 349 296 682 115 315 1054 773 189 847 128
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 0.95 1.01 0.92 1.01 1.01 0.92 1.01 0.95 1.01 1.01 1.01
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Minimum Split (s) 8.0 29.2 29.2 8.0 29.2 29.2 8.0 38.7 38.7 8.0 38.7 38.7
Total Split (s) 12.0 41.0 41.0 8.0 37.0 37.0 10.0 43.0 43.0 8.0 41.0 41.0
Total Split (%) 12.0% 41.0% 41.0% 8.0% 37.0% 37.0% 10.0% 43.0% 43.0% 8.0% 41.0% 41.0%
Maximum Green (s) 9.0 34.8 34.8 5.0 30.8 30.8 7.0 36.3 36.3 5.0 34.3 34.3
Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.2 4.2
All-Red Time (s) 0.0 2.0 2.0 0.0 2.0 2.0 0.0 2.5 2.5 0.0 2.5 2.5
Lost Time Adjust (s) 0.0 0.0 0.0 -3.0 0.0 0.0 -3.0 0.0 0.0 -3.0 0.0 0.0
Total Lost Time (s) 3.0 6.2 6.2 0.0 6.2 6.2 0.0 6.7 6.7 0.0 6.7 6.7
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 16.0 16.0 16.0 16.0 25.0 25.0 25.0 25.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 46.0 34.8 34.8 45.0 30.8 30.8 51.0 36.3 36.3 49.0 34.3 34.3
Actuated g/C Ratio 0.46 0.35 0.35 0.45 0.31 0.31 0.51 0.36 0.36 0.49 0.34 0.34
v/c Ratio 0.63 0.99 0.57 1.25 0.60 0.20 0.85 0.83 1.12 0.78 0.66 0.21
Control Delay 23.8 55.2 17.3 172.6 25.8 5.7 38.0 35.9 97.6 39.1 31.0 4.8
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 23.8 55.2 17.3 172.6 25.8 5.7 38.0 35.9 97.6 39.1 31.0 4.8
LOS C E B F C A D D F D C A
Approach Delay 44.9 63.4 58.5 29.4
Approach LOS D E E C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 105
Control Type: Pretimed
Maximum v/c Ratio: 1.25
Intersection Signal Delay: 49.9 Intersection LOS: D
Intersection Capacity Utilization 105.6% ICU Level of Service G
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     299: RR 41 (SALEM RD) & HIGHWAY 2
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 210 1357 349 296 682 115 315 1054 773 189 847 128
v/c Ratio 0.63 0.99 0.57 1.25 0.60 0.20 0.85 0.83 1.12 0.78 0.66 0.21
Control Delay 23.8 55.2 17.3 172.6 25.8 5.7 38.0 35.9 97.6 39.1 31.0 4.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 23.8 55.2 17.3 172.6 25.8 5.7 38.0 35.9 97.6 39.1 31.0 4.8
Queue Length 50th (m) 32.0 142.0 37.7 ~55.8 30.9 0.1 34.2 96.6 ~153.2 19.2 69.1 0.0
Queue Length 95th (m) 34.2 #182.4 59.0m#100.2 51.1 m4.3 #68.6 122.6 #223.2 #49.6 88.6 11.1
Internal Link Dist (m) 157.4 143.4 427.2 119.2
Turn Bay Length (m) 130.0 145.0 120.0 65.0 155.0 145.0 95.0 70.0
Base Capacity (vph) 333 1366 616 237 1134 568 372 1270 691 241 1276 614
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.63 0.99 0.57 1.25 0.60 0.20 0.85 0.83 1.12 0.78 0.66 0.21

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 193 1248 321 272 627 106 290 970 711 174 779 118
Future Volume (vph) 193 1248 321 272 627 106 290 970 711 174 779 118
Ideal Flow (vphpl) 1900 2005 1900 2050 1900 1900 2050 1900 2000 1900 1900 1900
Total Lost time (s) 3.0 6.2 6.2 0.0 6.2 6.2 0.0 6.7 6.7 0.0 6.7 6.7
Lane Util. Factor 1.00 *1.00 1.00 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 *1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.96 1.00 1.00 0.96 1.00 1.00 0.97 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1782 3926 1482 1888 3684 1533 1905 3500 1635 1785 3721 1536
Flt Permitted 0.25 1.00 1.00 0.12 1.00 1.00 0.22 1.00 1.00 0.13 1.00 1.00
Satd. Flow (perm) 469 3926 1482 235 3684 1533 445 3500 1635 241 3721 1536
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 210 1357 349 296 682 115 315 1054 773 189 847 128
RTOR Reduction (vph) 0 0 100 0 0 80 0 0 98 0 0 84
Lane Group Flow (vph) 210 1357 249 296 682 35 315 1054 675 189 847 44
Confl. Peds. (#/hr) 22 25 25 22 18 17 17 18
Heavy Vehicles (%) 0% 1% 3% 2% 2% 0% 1% 2% 0% 0% 1% 1%
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Actuated Green, G (s) 42.8 34.8 34.8 35.8 30.8 30.8 43.3 36.3 36.3 39.3 34.3 34.3
Effective Green, g (s) 42.8 34.8 34.8 41.8 30.8 30.8 47.3 36.3 36.3 45.3 34.3 34.3
Actuated g/C Ratio 0.43 0.35 0.35 0.42 0.31 0.31 0.47 0.36 0.36 0.45 0.34 0.34
Clearance Time (s) 3.0 6.2 6.2 3.0 6.2 6.2 3.0 6.7 6.7 3.0 6.7 6.7
Lane Grp Cap (vph) 318 1366 515 230 1134 472 356 1270 593 232 1276 526
v/s Ratio Prot c0.06 0.35 c0.10 0.19 c0.09 0.30 0.06 0.23
v/s Ratio Perm 0.22 0.17 c0.43 0.02 0.33 c0.41 0.30 0.03
v/c Ratio 0.66 0.99 0.48 1.29 0.60 0.08 0.88 0.83 1.14 0.81 0.66 0.08
Uniform Delay, d1 19.7 32.5 25.5 24.4 29.4 24.5 18.9 29.0 31.9 19.8 27.9 22.2
Progression Factor 0.96 1.05 0.97 2.20 0.81 1.72 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 8.5 20.5 2.6 152.3 1.8 0.2 25.9 6.4 81.3 26.0 2.7 0.3
Delay (s) 27.4 54.5 27.4 206.0 25.6 42.4 44.8 35.4 113.1 45.8 30.7 22.5
Level of Service C D C F C D D D F D C C
Approach Delay (s) 46.6 76.2 64.8 32.2
Approach LOS D E E C

Intersection Summary
HCM 2000 Control Delay 55.3 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.20
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 15.9
Intersection Capacity Utilization 105.6% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 127 1555 967 246 203 68
Future Volume (vph) 127 1555 967 246 203 68
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 95.0 108.0 15.0 0.0
Storage Lanes 1 0 1 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 1.00 0.95 0.91 0.91 1.00 1.00
Ped Bike Factor 1.00 0.99 0.98
Frt 0.970 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1807 3614 4966 0 1789 1601
Flt Permitted 0.160 0.950
Satd. Flow (perm) 304 3614 4966 0 1789 1568
Right Turn on Red No Yes
Satd. Flow (RTOR) 74
Link Speed (k/h) 60 60 50
Link Distance (m) 127.0 65.0 101.5
Travel Time (s) 7.6 3.9 7.3
Confl. Peds. (#/hr) 8 8 9
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 1% 2% 0% 2% 2%
Adj. Flow (vph) 138 1690 1051 267 221 74
Shared Lane Traffic (%)
Lane Group Flow (vph) 138 1690 1318 0 221 74
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14
Number of Detectors 1 0 0 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 13.0 13.0
Trailing Detector (m) 15.0 0.0 0.0 -2.0 -2.0
Detector 1 Position(m) 15.0 0.0 0.0 -2.0 -2.0
Detector 1 Size(m) 9.0 1.8 1.8 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA NA Prot Perm
Protected Phases 5 2 6 4
Permitted Phases 2 4
Detector Phase 5 2 6 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 8.0 8.0
Minimum Split (s) 8.0 28.0 28.0 38.0 38.0
Total Split (s) 12.0 62.0 50.0 38.0 38.0
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Lane Group EBL EBT WBT WBR SBL SBR
Total Split (%) 12.0% 62.0% 50.0% 38.0% 38.0%
Maximum Green (s) 9.0 55.4 43.4 31.3 31.3
Yellow Time (s) 3.0 4.5 4.5 3.0 3.0
All-Red Time (s) 0.0 2.1 2.1 3.7 3.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.6 6.6 6.7 6.7
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max None None
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 12.0 12.0 24.0 24.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 72.4 68.8 58.8 17.9 17.9
Actuated g/C Ratio 0.72 0.69 0.59 0.18 0.18
v/c Ratio 0.42 0.68 0.45 0.69 0.22
Control Delay 8.9 11.7 9.3 49.4 9.2
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 8.9 11.7 9.3 49.4 9.2
LOS A B A D A
Approach Delay 11.5 9.3 39.3
Approach LOS B A D

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 98 (98%), Referenced to phase 2:EBTL and 6:WBT, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.69
Intersection Signal Delay: 13.1 Intersection LOS: B
Intersection Capacity Utilization 69.1% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     611: HWY 2 (KINGSTON RD) & BEST BUY ENT
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Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 138 1690 1318 221 74
v/c Ratio 0.42 0.68 0.45 0.69 0.22
Control Delay 8.9 11.7 9.3 49.4 9.2
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 8.9 11.7 9.3 49.4 9.2
Queue Length 50th (m) 6.8 88.8 29.8 40.5 0.0
Queue Length 95th (m) 15.5 138.2 47.9 59.9 10.6
Internal Link Dist (m) 103.0 41.0 77.5
Turn Bay Length (m) 95.0 15.0
Base Capacity (vph) 356 2487 2919 559 541
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.39 0.68 0.45 0.40 0.14

Intersection Summary
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 127 1555 967 246 203 68
Future Volume (vph) 127 1555 967 246 203 68
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 6.6 6.6 6.7 6.7
Lane Util. Factor 1.00 0.95 0.91 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.99 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.97 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1806 3614 4964 1789 1568
Flt Permitted 0.16 1.00 1.00 0.95 1.00
Satd. Flow (perm) 304 3614 4964 1789 1568
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 138 1690 1051 267 221 74
RTOR Reduction (vph) 0 0 0 0 0 61
Lane Group Flow (vph) 138 1690 1318 0 221 13
Confl. Peds. (#/hr) 8 8 9
Heavy Vehicles (%) 1% 1% 2% 0% 2% 2%
Turn Type pm+pt NA NA Prot Perm
Protected Phases 5 2 6 4
Permitted Phases 2 4
Actuated Green, G (s) 68.8 68.8 58.8 17.9 17.9
Effective Green, g (s) 68.8 68.8 58.8 17.9 17.9
Actuated g/C Ratio 0.69 0.69 0.59 0.18 0.18
Clearance Time (s) 3.0 6.6 6.6 6.7 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 314 2486 2918 320 280
v/s Ratio Prot 0.03 c0.47 0.27 c0.12
v/s Ratio Perm 0.27 0.01
v/c Ratio 0.44 0.68 0.45 0.69 0.05
Uniform Delay, d1 6.3 9.1 11.6 38.5 34.0
Progression Factor 1.00 1.00 0.71 1.00 1.00
Incremental Delay, d2 1.0 1.5 0.4 6.3 0.1
Delay (s) 7.3 10.7 8.6 44.8 34.1
Level of Service A B A D C
Approach Delay (s) 10.4 8.6 42.1
Approach LOS B A D

Intersection Summary
HCM 2000 Control Delay 12.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.3
Intersection Capacity Utilization 69.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 117 1866 654 40 51 111
Future Volume (vph) 117 1866 654 40 51 111
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 100.0 59.0 80.0 0.0
Storage Lanes 1 1 1 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Ped Bike Factor 0.98
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1807 3614 3579 1633 1825 1633
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1807 3614 3579 1633 1825 1600
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 43 121
Link Speed (k/h) 70 70 50
Link Distance (m) 987.2 325.5 139.1
Travel Time (s) 50.8 16.7 10.0
Confl. Peds. (#/hr) 6
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 1% 2% 0% 0% 0%
Adj. Flow (vph) 127 2028 711 43 55 121
Shared Lane Traffic (%)
Lane Group Flow (vph) 127 2028 711 43 55 121
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14
Number of Detectors 1 0 0 0 2 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 0.0 24.0 14.0
Trailing Detector (m) 15.0 0.0 0.0 0.0 -1.0 -1.0
Detector 1 Position(m) 15.0 0.0 0.0 0.0 -1.0 -1.0
Detector 1 Size(m) 9.0 1.8 1.8 1.8 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 15.0
Detector 2 Size(m) 9.0
Detector 2 Type Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0
Turn Type Prot NA NA Perm Prot Perm
Protected Phases 5 2 6 4
Permitted Phases 6 4
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Lane Group EBL EBT WBT WBR SBL SBR
Detector Phase 5 2 6 6 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 20.0 8.0 8.0
Minimum Split (s) 8.0 30.0 30.0 30.0 27.0 27.0
Total Split (s) 17.0 73.0 56.0 56.0 27.0 27.0
Total Split (%) 17.0% 73.0% 56.0% 56.0% 27.0% 27.0%
Maximum Green (s) 14.0 66.4 49.4 49.4 21.1 21.1
Yellow Time (s) 3.0 4.8 4.8 4.8 3.7 3.7
All-Red Time (s) 0.0 1.8 1.8 1.8 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.6 6.6 6.6 5.9 5.9
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max C-Max None None
Walk Time (s) 17.0 17.0 17.0 16.0 16.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 11.6 78.4 63.8 63.8 9.1 9.1
Actuated g/C Ratio 0.12 0.78 0.64 0.64 0.09 0.09
v/c Ratio 0.61 0.72 0.31 0.04 0.33 0.47
Control Delay 53.7 7.3 8.7 2.6 47.6 14.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 53.7 7.3 8.7 2.6 47.6 14.4
LOS D A A A D B
Approach Delay 10.1 8.3 24.8
Approach LOS B A C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 30 (30%), Referenced to phase 2:EBT and 6:WBT, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.72
Intersection Signal Delay: 10.5 Intersection LOS: B
Intersection Capacity Utilization 70.6% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     627: HWY 2 (KINGSTON RD) & ALEXANDER'S CROSSING
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Group Flow (vph) 127 2028 711 43 55 121
v/c Ratio 0.61 0.72 0.31 0.04 0.33 0.47
Control Delay 53.7 7.3 8.7 2.6 47.6 14.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 53.7 7.3 8.7 2.6 47.6 14.4
Queue Length 50th (m) 23.8 77.2 29.2 0.0 10.3 0.0
Queue Length 95th (m) 39.8 116.0 37.4 3.5 21.4 15.8
Internal Link Dist (m) 963.2 301.5 115.1
Turn Bay Length (m) 100.0 59.0 80.0
Base Capacity (vph) 260 2832 2281 1056 385 433
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.49 0.72 0.31 0.04 0.14 0.28

Intersection Summary
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 117 1866 654 40 51 111
Future Volume (vph) 117 1866 654 40 51 111
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 6.6 6.6 6.6 5.9 5.9
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1807 3614 3579 1633 1825 1600
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1807 3614 3579 1633 1825 1600
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 127 2028 711 43 55 121
RTOR Reduction (vph) 0 0 0 16 0 110
Lane Group Flow (vph) 127 2028 711 27 55 11
Confl. Peds. (#/hr) 6
Heavy Vehicles (%) 1% 1% 2% 0% 0% 0%
Turn Type Prot NA NA Perm Prot Perm
Protected Phases 5 2 6 4
Permitted Phases 6 4
Actuated Green, G (s) 11.6 78.4 63.8 63.8 9.1 9.1
Effective Green, g (s) 11.6 78.4 63.8 63.8 9.1 9.1
Actuated g/C Ratio 0.12 0.78 0.64 0.64 0.09 0.09
Clearance Time (s) 3.0 6.6 6.6 6.6 5.9 5.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 209 2833 2283 1041 166 145
v/s Ratio Prot 0.07 c0.56 0.20 c0.03
v/s Ratio Perm 0.02 0.01
v/c Ratio 0.61 0.72 0.31 0.03 0.33 0.08
Uniform Delay, d1 42.0 5.3 8.2 6.7 42.6 41.6
Progression Factor 1.00 1.00 0.94 0.88 1.00 1.00
Incremental Delay, d2 4.9 1.6 0.3 0.0 1.2 0.2
Delay (s) 47.0 6.9 8.0 5.9 43.8 41.8
Level of Service D A A A D D
Approach Delay (s) 9.3 7.9 42.4
Approach LOS A A D

Intersection Summary
HCM 2000 Control Delay 10.8 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 15.5
Intersection Capacity Utilization 70.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 278 1681 598 82 227 117
Future Volume (vph) 278 1681 598 82 227 117
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 105.0 60.0 50.0 0.0
Storage Lanes 1 1 1 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Ped Bike Factor 1.00 0.98
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1825 3614 3579 1633 1789 1601
Flt Permitted 0.402 0.950
Satd. Flow (perm) 772 3614 3579 1596 1789 1601
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 89 127
Link Speed (k/h) 70 70 60
Link Distance (m) 325.5 140.2 739.1
Travel Time (s) 16.7 7.2 44.3
Confl. Peds. (#/hr) 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 1% 2% 0% 2% 2%
Adj. Flow (vph) 302 1827 650 89 247 127
Shared Lane Traffic (%)
Lane Group Flow (vph) 302 1827 650 89 247 127
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14
Number of Detectors 1 0 0 0 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 0.0 15.0 15.0
Trailing Detector (m) 15.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 1.8 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA NA Perm Prot Perm
Protected Phases 2 6 4
Permitted Phases 2 6 4
Detector Phase 2 2 6 6 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 20.0 8.0 8.0
Minimum Split (s) 29.0 29.0 29.0 29.0 27.0 27.0
Total Split (s) 72.0 72.0 72.0 72.0 28.0 28.0
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Lane Group EBL EBT WBT WBR SBL SBR
Total Split (%) 72.0% 72.0% 72.0% 72.0% 28.0% 28.0%
Maximum Green (s) 65.2 65.2 65.2 65.2 21.7 21.7
Yellow Time (s) 5.0 5.0 5.0 5.0 4.2 4.2
All-Red Time (s) 1.8 1.8 1.8 1.8 2.1 2.1
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.8 6.8 6.8 6.8 6.3 6.3
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None
Walk Time (s) 16.0 16.0 16.0 16.0 15.0 15.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 68.8 68.8 68.8 68.8 18.1 18.1
Actuated g/C Ratio 0.69 0.69 0.69 0.69 0.18 0.18
v/c Ratio 0.57 0.74 0.26 0.08 0.76 0.32
Control Delay 12.5 12.5 6.7 1.6 54.0 8.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 12.5 12.5 6.7 1.6 54.0 8.4
LOS B B A A D A
Approach Delay 12.5 6.1 38.5
Approach LOS B A D

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 38 (38%), Referenced to phase 2:EBTL and 6:WBT, Start of Green
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.76
Intersection Signal Delay: 14.0 Intersection LOS: B
Intersection Capacity Utilization 70.0% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     629: HWY 2 (KINGSTON RD) & AUDLEY RD
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Group Flow (vph) 302 1827 650 89 247 127
v/c Ratio 0.57 0.74 0.26 0.08 0.76 0.32
Control Delay 12.5 12.5 6.7 1.6 54.0 8.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 12.5 12.5 6.7 1.6 54.0 8.4
Queue Length 50th (m) 35.4 137.0 23.0 0.0 45.4 0.0
Queue Length 95th (m) m70.9 184.3 33.6 4.8 69.3 14.1
Internal Link Dist (m) 301.5 116.2 715.1
Turn Bay Length (m) 105.0 60.0 50.0
Base Capacity (vph) 530 2485 2460 1125 388 446
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.57 0.74 0.26 0.08 0.64 0.28

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 278 1681 598 82 227 117
Future Volume (vph) 278 1681 598 82 227 117
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.8 6.8 6.8 6.8 6.3 6.3
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.98 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1823 3614 3579 1596 1789 1601
Flt Permitted 0.40 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 771 3614 3579 1596 1789 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 302 1827 650 89 247 127
RTOR Reduction (vph) 0 0 0 28 0 104
Lane Group Flow (vph) 302 1827 650 61 247 23
Confl. Peds. (#/hr) 1 1
Heavy Vehicles (%) 0% 1% 2% 0% 2% 2%
Turn Type Perm NA NA Perm Prot Perm
Protected Phases 2 6 4
Permitted Phases 2 6 4
Actuated Green, G (s) 68.8 68.8 68.8 68.8 18.1 18.1
Effective Green, g (s) 68.8 68.8 68.8 68.8 18.1 18.1
Actuated g/C Ratio 0.69 0.69 0.69 0.69 0.18 0.18
Clearance Time (s) 6.8 6.8 6.8 6.8 6.3 6.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 530 2486 2462 1098 323 289
v/s Ratio Prot c0.51 0.18 c0.14
v/s Ratio Perm 0.39 0.04 0.01
v/c Ratio 0.57 0.73 0.26 0.06 0.76 0.08
Uniform Delay, d1 8.0 9.8 5.9 5.1 38.9 34.0
Progression Factor 0.95 1.02 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.2 1.4 0.3 0.1 10.3 0.1
Delay (s) 10.8 11.5 6.2 5.2 49.2 34.1
Level of Service B B A A D C
Approach Delay (s) 11.4 6.1 44.1
Approach LOS B A D

Intersection Summary
HCM 2000 Control Delay 14.0 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 13.1
Intersection Capacity Utilization 70.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 42 732 0 0 1784 42 0 0 0 94 0 94
Future Volume (vph) 42 732 0 0 1784 42 0 0 0 94 0 94
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 40.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 1 0 0 0 0 0 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.997 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1750 3500 0 0 3489 0 0 0 0 1750 0 1566
Flt Permitted 0.080 0.950
Satd. Flow (perm) 147 3500 0 0 3489 0 0 0 0 1750 0 1566
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 6 48
Link Speed (k/h) 48 48 48 48
Link Distance (m) 830.5 322.1 13.3 246.4
Travel Time (s) 62.3 24.2 1.0 18.5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 46 796 0 0 1939 46 0 0 0 102 0 102
Shared Lane Traffic (%)
Lane Group Flow (vph) 46 796 0 0 1985 0 0 0 0 102 0 102
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Turn Type Perm NA NA Perm Perm
Protected Phases 4 8
Permitted Phases 4 6 6
Minimum Split (s) 22.5 22.5 22.5 22.5 22.5
Total Split (s) 56.8 56.8 56.8 23.2 23.2
Total Split (%) 71.0% 71.0% 71.0% 29.0% 29.0%
Maximum Green (s) 50.3 50.3 50.3 16.7 16.7
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.8 2.8 2.8 2.8 2.8
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.5 6.5 6.5 6.5 6.5
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 11.0 11.0 11.0 11.0 11.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 50.3 50.3 50.3 16.7 16.7
Actuated g/C Ratio 0.63 0.63 0.63 0.21 0.21
v/c Ratio 0.50 0.36 0.90 0.28 0.28
Control Delay 31.8 7.7 26.0 29.1 17.9
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 31.8 7.7 26.0 29.1 17.9
LOS C A C C B
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Approach Delay 9.0 26.0 23.5
Approach LOS A C C

Intersection Summary
Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 0 (0%), Referenced to phase 2: and 6:SBL, Start of Green
Natural Cycle: 75
Control Type: Pretimed
Maximum v/c Ratio: 0.90
Intersection Signal Delay: 21.1 Intersection LOS: C
Intersection Capacity Utilization 67.3% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     28: Dundas St. & Des Newman Bvld
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Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 46 796 1985 102 102
v/c Ratio 0.50 0.36 0.90 0.28 0.28
Control Delay 31.8 7.7 26.0 29.1 17.9
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 31.8 7.7 26.0 29.1 17.9
Queue Length 50th (m) 3.1 25.0 153.6 12.1 6.2
Queue Length 95th (m) #18.6 33.7 #184.0 24.1 17.7
Internal Link Dist (m) 806.5 298.1
Turn Bay Length (m) 40.0
Base Capacity (vph) 92 2200 2195 365 364
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.50 0.36 0.90 0.28 0.28

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 42 732 0 0 1784 42 0 0 0 94 0 94
Future Volume (vph) 42 732 0 0 1784 42 0 0 0 94 0 94
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.5 6.5 6.5 6.5
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1750 3500 3488 1750 1566
Flt Permitted 0.08 1.00 1.00 0.95 1.00
Satd. Flow (perm) 146 3500 3488 1750 1566
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 46 796 0 0 1939 46 0 0 0 102 0 102
RTOR Reduction (vph) 0 0 0 0 2 0 0 0 0 0 0 38
Lane Group Flow (vph) 46 796 0 0 1983 0 0 0 0 102 0 64
Turn Type Perm NA NA Perm Perm
Protected Phases 4 8
Permitted Phases 4 6 6
Actuated Green, G (s) 50.3 50.3 50.3 16.7 16.7
Effective Green, g (s) 50.3 50.3 50.3 16.7 16.7
Actuated g/C Ratio 0.63 0.63 0.63 0.21 0.21
Clearance Time (s) 6.5 6.5 6.5 6.5 6.5
Lane Grp Cap (vph) 91 2200 2193 365 326
v/s Ratio Prot 0.23 c0.57
v/s Ratio Perm 0.31 c0.06 0.04
v/c Ratio 0.51 0.36 0.90 0.28 0.20
Uniform Delay, d1 8.1 7.1 12.8 26.6 26.1
Progression Factor 1.00 1.00 1.53 1.00 1.00
Incremental Delay, d2 18.7 0.5 5.6 1.9 1.3
Delay (s) 26.7 7.6 25.1 28.5 27.5
Level of Service C A C C C
Approach Delay (s) 8.6 25.1 0.0 28.0
Approach LOS A C A C

Intersection Summary
HCM 2000 Control Delay 20.7 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 67.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 47 486 20 20 1289 61 134 39 20 187 40 287
Future Volume (vph) 47 486 20 20 1289 61 134 39 20 187 40 287
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 74.7 0.0 17.7 0.0 48.3 0.0 22.6 31.0
Storage Lanes 1 0 1 0 1 0 1 1
Taper Length (m) 52.7 27.2 35.3 27.7
Lane Util. Factor 1.00 *1.00 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.99 1.00 0.98 0.99 1.00 0.96
Frt 0.994 0.993 0.948 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1653 3328 0 1513 3239 0 1608 1535 0 1608 1648 1479
Flt Permitted 0.090 0.458 0.729 0.715
Satd. Flow (perm) 157 3328 0 725 3239 0 1203 1535 0 1206 1648 1423
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 10 8 22 161
Link Speed (k/h) 50 50 50 50
Link Distance (m) 212.7 275.0 217.8 231.7
Travel Time (s) 15.3 19.8 15.7 16.7
Confl. Peds. (#/hr) 37 6 6 37 21 3 3 21
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 8% 12% 14% 18% 9% 8% 11% 13% 20% 11% 14% 8%
Adj. Flow (vph) 51 528 22 22 1401 66 146 42 22 203 43 312
Shared Lane Traffic (%)
Lane Group Flow (vph) 51 550 0 22 1467 0 146 64 0 203 43 312
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 0 0 0 1 1 1 1 0
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 0.0 15.0 15.0 9.0 15.0 0.0
Trailing Detector (m) 15.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 0.0 0.0 0.0 15.0 15.0 9.0 15.0 0.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA Perm NA Perm NA Perm NA Perm
Protected Phases 5 2 6 8 4
Permitted Phases 2 6 8 4 4
Detector Phase 5 8 8 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 9.0 29.0 29.0 29.0 26.0 26.0 26.0 26.0 26.0
Total Split (s) 9.0 54.0 45.0 45.0 26.0 26.0 26.0 26.0 26.0
Total Split (%) 11.3% 67.5% 56.3% 56.3% 32.5% 32.5% 32.5% 32.5% 32.5%
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 6.0 47.8 38.8 38.8 20.1 20.1 20.1 20.1 20.1
Yellow Time (s) 3.0 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 0.0 2.5 2.5 2.5 2.2 2.2 2.2 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.2 6.2 6.2 5.9 5.9 5.9 5.9 5.9
Lead/Lag Lead Lag Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max C-Max None None None None None
Walk Time (s) 14.0 14.0 14.0 13.0 13.0 14.0 14.0 14.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 53.9 50.7 45.6 45.6 17.2 17.2 17.2 17.2 17.2
Actuated g/C Ratio 0.67 0.63 0.57 0.57 0.22 0.22 0.22 0.22 0.22
v/c Ratio 0.25 0.26 0.05 0.79 0.57 0.18 0.79 0.12 0.72
Control Delay 8.4 3.5 11.1 19.7 36.4 18.7 51.0 24.6 23.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 8.4 3.5 11.1 19.7 36.4 18.7 51.0 24.6 23.6
LOS A A B B D B D C C
Approach Delay 3.9 19.6 31.0 33.7
Approach LOS A B C C

Intersection Summary
Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 61.6 (77%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.79
Intersection Signal Delay: 19.9 Intersection LOS: B
Intersection Capacity Utilization 79.9% ICU Level of Service D
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     93: JEFFREY ST/MCQUAY ST & DUNDAS ST
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 51 550 22 1467 146 64 203 43 312
v/c Ratio 0.25 0.26 0.05 0.79 0.57 0.18 0.79 0.12 0.72
Control Delay 8.4 3.5 11.1 19.7 36.4 18.7 51.0 24.6 23.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 8.4 3.5 11.1 19.7 36.4 18.7 51.0 24.6 23.6
Queue Length 50th (m) 1.6 14.3 1.5 90.5 17.8 4.6 26.2 4.7 18.3
Queue Length 95th (m) 3.6 3.9 m3.5 #142.3 33.3 13.0 #51.0 11.6 42.8
Internal Link Dist (m) 188.7 251.0 193.8 207.7
Turn Bay Length (m) 74.7 17.7 48.3 22.6 31.0
Base Capacity (vph) 218 2114 412 1848 302 402 303 414 431
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.23 0.26 0.05 0.79 0.48 0.16 0.67 0.10 0.72

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Signalized Intersection Capacity Analysis AM Peak Hour
93: JEFFREY ST/MCQUAY ST & DUNDAS ST Whitby Oshawa - 2026 Future Background AM

Synchro 11 12-23-2020
IBI Group Page 8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 47 486 20 20 1289 61 134 39 20 187 40 287
Future Volume (vph) 47 486 20 20 1289 61 134 39 20 187 40 287
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 6.2 6.2 6.2 5.9 5.9 5.9 5.9 5.9
Lane Util. Factor 1.00 *1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.96
Flpb, ped/bikes 1.00 1.00 0.99 1.00 0.98 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.99 1.00 0.95 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1653 3328 1504 3240 1568 1536 1602 1648 1423
Flt Permitted 0.09 1.00 0.46 1.00 0.73 1.00 0.72 1.00 1.00
Satd. Flow (perm) 156 3328 726 3240 1203 1536 1206 1648 1423
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 51 528 22 22 1401 66 146 42 22 203 43 312
RTOR Reduction (vph) 0 4 0 0 4 0 0 17 0 0 0 126
Lane Group Flow (vph) 51 546 0 22 1463 0 146 47 0 203 43 186
Confl. Peds. (#/hr) 37 6 6 37 21 3 3 21
Heavy Vehicles (%) 8% 12% 14% 18% 9% 8% 11% 13% 20% 11% 14% 8%
Turn Type pm+pt NA Perm NA Perm NA Perm NA Perm
Protected Phases 5 2 6 8 4
Permitted Phases 2 6 8 4 4
Actuated Green, G (s) 50.7 50.7 44.3 44.3 17.2 17.2 17.2 17.2 17.2
Effective Green, g (s) 50.7 50.7 44.3 44.3 17.2 17.2 17.2 17.2 17.2
Actuated g/C Ratio 0.63 0.63 0.55 0.55 0.21 0.21 0.21 0.21 0.21
Clearance Time (s) 3.0 6.2 6.2 6.2 5.9 5.9 5.9 5.9 5.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 162 2109 402 1794 258 330 259 354 305
v/s Ratio Prot c0.01 0.16 c0.45 0.03 0.03
v/s Ratio Perm 0.19 0.03 0.12 c0.17 0.13
v/c Ratio 0.31 0.26 0.05 0.82 0.57 0.14 0.78 0.12 0.61
Uniform Delay, d1 9.7 6.4 8.2 14.5 28.1 25.4 29.6 25.3 28.4
Progression Factor 1.05 0.47 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.1 0.3 0.2 3.8 2.8 0.2 14.3 0.2 3.4
Delay (s) 11.3 3.3 8.4 18.3 30.9 25.6 44.0 25.5 31.8
Level of Service B A A B C C D C C
Approach Delay (s) 4.0 18.2 29.3 35.7
Approach LOS A B C D

Intersection Summary
HCM 2000 Control Delay 19.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 15.1
Intersection Capacity Utilization 79.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 60 542 105 11 1084 37 140 103 22 92 212 287
Future Volume (vph) 60 542 105 11 1084 37 140 103 22 92 212 287
Ideal Flow (vphpl) 1900 1900 1900 1900 2005 1900 1900 1900 1900 1900 2005 1900
Storage Length (m) 44.5 0.0 49.7 157.1 23.4 14.6 35.0 0.0
Storage Lanes 1 0 1 1 1 1 0 0
Taper Length (m) 31.3 29.4 40.9 25.0
Lane Util. Factor 1.00 *1.00 *1.00 1.00 *1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.98 0.96 0.98 1.00 0.99
Frt 0.976 0.850 0.850 0.914
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1560 3239 0 1606 3499 1409 1606 1691 1437 1575 1604 0
Flt Permitted 0.101 0.388 0.186 0.685
Satd. Flow (perm) 166 3239 0 645 3499 1355 315 1691 1412 1130 1604 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 31 118 78 73
Link Speed (k/h) 50 50 50 50
Link Distance (m) 281.1 304.8 357.8 497.0
Travel Time (s) 20.2 21.9 25.8 35.8
Confl. Peds. (#/hr) 7 17 17 7 5 4 4 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 3% 1% 0% 0% 2% 2% 0% 0% 0% 2% 0% 1%
Adj. Flow (vph) 65 589 114 12 1178 40 152 112 24 100 230 312
Shared Lane Traffic (%)
Lane Group Flow (vph) 65 703 0 12 1178 40 152 112 24 100 542 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes Yes
Headway Factor 1.16 1.16 1.16 1.16 1.08 1.16 1.16 1.16 1.16 1.16 1.08 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type pm+pt NA Perm NA Perm pm+pt NA Perm Perm NA
Protected Phases 5 2 6 3 8 4
Permitted Phases 2 6 6 8 8 4
Minimum Split (s) 5.0 29.0 29.0 29.0 29.0 5.0 30.0 30.0 30.0 30.0
Total Split (s) 6.0 52.0 46.0 46.0 46.0 8.0 49.0 49.0 41.0 41.0
Total Split (%) 5.9% 51.5% 45.5% 45.5% 45.5% 7.9% 48.5% 48.5% 40.6% 40.6%
Maximum Green (s) 2.3 45.5 39.5 39.5 39.5 4.3 42.5 42.5 34.5 34.5
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 0.0 2.8 2.8 2.8 2.8 0.0 2.8 2.8 2.8 2.8
Lost Time Adjust (s) -1.0 0.0 0.0 0.0 0.0 -3.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 2.7 6.5 6.5 6.5 6.5 0.7 6.5 6.5 6.5 6.5
Lead/Lag Lead Lag Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes
Walk Time (s) 14.0 14.0 14.0 14.0 17.0 17.0 17.0 17.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 49.3 45.5 39.5 39.5 39.5 48.3 42.5 42.5 34.5 34.5
Actuated g/C Ratio 0.49 0.45 0.39 0.39 0.39 0.48 0.42 0.42 0.34 0.34
v/c Ratio 0.52 0.48 0.05 0.86 0.07 0.63 0.16 0.04 0.26 0.91
Control Delay 29.7 19.8 20.0 36.1 0.2 27.9 18.9 0.1 26.3 49.2
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 29.7 19.8 20.0 36.1 0.2 27.9 18.9 0.1 26.3 49.2
LOS C B B D A C B A C D
Approach Delay 20.6 34.8 22.1 45.6
Approach LOS C C C D

Intersection Summary
Area Type: CBD
Cycle Length: 101
Actuated Cycle Length: 101
Offset: 5 (5%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 80
Control Type: Pretimed
Maximum v/c Ratio: 0.91
Intersection Signal Delay: 32.2 Intersection LOS: C
Intersection Capacity Utilization 96.1% ICU Level of Service F
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     94: COCHRANE ST/RR 43 (COCHRANE ST) & DUNDAS ST
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Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 65 703 12 1178 40 152 112 24 100 542
v/c Ratio 0.52 0.48 0.05 0.86 0.07 0.63 0.16 0.04 0.26 0.91
Control Delay 29.7 19.8 20.0 36.1 0.2 27.9 18.9 0.1 26.3 49.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 29.7 19.8 20.0 36.1 0.2 27.9 18.9 0.1 26.3 49.2
Queue Length 50th (m) 6.0 41.1 1.3 95.9 0.0 15.3 12.3 0.0 12.9 82.0
Queue Length 95th (m) #13.2 54.7 4.7 120.6 0.0 #26.8 22.4 0.0 24.9 #140.8
Internal Link Dist (m) 257.1 280.8 333.8 473.0
Turn Bay Length (m) 44.5 49.7 157.1 23.4 14.6 35.0
Base Capacity (vph) 126 1476 252 1368 601 243 711 639 385 595
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.52 0.48 0.05 0.86 0.07 0.63 0.16 0.04 0.26 0.91

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 60 542 105 11 1084 37 140 103 22 92 212 287
Future Volume (vph) 60 542 105 11 1084 37 140 103 22 92 212 287
Ideal Flow (vphpl) 1900 1900 1900 1900 2005 1900 1900 1900 1900 1900 2005 1900
Total Lost time (s) 2.7 6.5 6.5 6.5 6.5 0.7 6.5 6.5 6.5 6.5
Lane Util. Factor 1.00 *1.00 1.00 *1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.96 1.00 1.00 0.98 1.00 0.99
Flpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.91
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1560 3238 1580 3499 1355 1606 1691 1412 1568 1604
Flt Permitted 0.10 1.00 0.39 1.00 1.00 0.19 1.00 1.00 0.68 1.00
Satd. Flow (perm) 165 3238 645 3499 1355 314 1691 1412 1130 1604
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 65 589 114 12 1178 40 152 112 24 100 230 312
RTOR Reduction (vph) 0 17 0 0 0 24 0 0 14 0 48 0
Lane Group Flow (vph) 65 686 0 12 1178 16 152 112 10 100 494 0
Confl. Peds. (#/hr) 7 17 17 7 5 4 4 5
Heavy Vehicles (%) 3% 1% 0% 0% 2% 2% 0% 0% 0% 2% 0% 1%
Turn Type pm+pt NA Perm NA Perm pm+pt NA Perm Perm NA
Protected Phases 5 2 6 3 8 4
Permitted Phases 2 6 6 8 8 4
Actuated Green, G (s) 45.5 45.5 39.5 39.5 39.5 42.5 42.5 42.5 34.5 34.5
Effective Green, g (s) 46.5 45.5 39.5 39.5 39.5 45.5 42.5 42.5 34.5 34.5
Actuated g/C Ratio 0.46 0.45 0.39 0.39 0.39 0.45 0.42 0.42 0.34 0.34
Clearance Time (s) 3.7 6.5 6.5 6.5 6.5 3.7 6.5 6.5 6.5 6.5
Lane Grp Cap (vph) 121 1458 252 1368 529 234 711 594 385 547
v/s Ratio Prot c0.02 0.21 c0.34 c0.05 0.07 c0.31
v/s Ratio Perm 0.23 0.02 0.01 0.24 0.01 0.09
v/c Ratio 0.54 0.47 0.05 0.86 0.03 0.65 0.16 0.02 0.26 0.90
Uniform Delay, d1 19.3 19.4 19.1 28.2 18.9 20.1 18.1 17.1 24.0 31.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 16.0 1.1 0.4 7.3 0.1 13.2 0.5 0.1 1.6 20.8
Delay (s) 35.4 20.4 19.4 35.5 19.0 33.2 18.6 17.1 25.7 52.4
Level of Service D C B D B C B B C D
Approach Delay (s) 21.7 34.8 26.2 48.2
Approach LOS C C C D

Intersection Summary
HCM 2000 Control Delay 33.5 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 101.0 Sum of lost time (s) 16.4
Intersection Capacity Utilization 96.1% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 48 521 36 35 1512 14 46 9 55 4 6 107
Future Volume (vph) 48 521 36 35 1512 14 46 9 55 4 6 107
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 41.1 0.0 47.6 0.0 17.0 0.0 18.6 0.0
Storage Lanes 1 0 1 0 1 1 1 0
Taper Length (m) 46.4 52.7 27.1 21.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.98 1.00 0.97 0.90 0.91 0.96
Frt 0.990 0.999 0.850 0.859
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1608 3180 0 1594 3303 0 1526 1648 1465 1552 1436 0
Flt Permitted 0.109 0.423 0.678 0.751
Satd. Flow (perm) 185 3180 0 694 3303 0 1057 1648 1318 1118 1436 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 14 2 60 18
Link Speed (k/h) 50 50 50 50
Link Distance (m) 277.9 212.7 115.0 89.8
Travel Time (s) 20.0 15.3 8.3 6.5
Confl. Peds. (#/hr) 21 29 29 21 30 79 79 30
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 11% 11% 5% 12% 8% 0% 17% 14% 9% 15% 0% 8%
Adj. Flow (vph) 52 566 39 38 1643 15 50 10 60 4 7 116
Shared Lane Traffic (%)
Lane Group Flow (vph) 52 605 0 38 1658 0 50 10 60 4 123 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 0 1 0 1 1 0 1 1
Detector Template 
Leading Detector (m) 19.5 0.0 19.5 0.0 9.0 15.0 0.0 9.0 15.0
Trailing Detector (m) 15.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 4.5 0.0 4.5 0.0 9.0 15.0 0.0 9.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA Perm NA Perm Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 8 4
Detector Phase 2 6 8 8 4 4
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 31.0 31.0 31.0 31.0 29.0 29.0 29.0 27.3 27.3
Total Split (s) 51.0 51.0 51.0 51.0 29.0 29.0 29.0 29.0 29.0
Total Split (%) 63.8% 63.8% 63.8% 63.8% 36.3% 36.3% 36.3% 36.3% 36.3%
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 44.7 44.7 44.7 44.7 22.7 22.7 22.7 22.7 22.7
Yellow Time (s) 4.0 4.0 4.0 4.0 3.3 3.3 3.3 3.3 3.3
All-Red Time (s) 2.3 2.3 2.3 2.3 3.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None None None None
Walk Time (s) 17.0 17.0 17.0 17.0 16.0 16.0 16.0 16.0 16.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 59.9 59.9 59.9 59.9 11.6 11.6 10.0 11.6 11.6
Actuated g/C Ratio 0.75 0.75 0.75 0.75 0.14 0.14 0.12 0.14 0.14
v/c Ratio 0.38 0.25 0.07 0.67 0.33 0.04 0.28 0.02 0.55
Control Delay 19.5 4.1 8.7 13.9 35.3 27.4 11.5 27.2 35.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 19.5 4.1 8.7 13.9 35.3 27.4 11.5 27.2 35.9
LOS B A A B D C B C D
Approach Delay 5.3 13.7 22.7 35.6
Approach LOS A B C D

Intersection Summary
Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 39.2 (49%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.67
Intersection Signal Delay: 13.1 Intersection LOS: B
Intersection Capacity Utilization 69.7% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     420: WHITE OAKS CT & DUNDAS ST
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Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 52 605 38 1658 50 10 60 4 123
v/c Ratio 0.38 0.25 0.07 0.67 0.33 0.04 0.28 0.02 0.55
Control Delay 19.5 4.1 8.7 13.9 35.3 27.4 11.5 27.2 35.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 19.5 4.1 8.7 13.9 35.3 27.4 11.5 27.2 35.9
Queue Length 50th (m) 2.1 11.4 2.5 103.1 6.4 1.2 0.0 0.5 13.9
Queue Length 95th (m) #12.9 20.6 m4.2 132.1 14.5 4.7 8.4 2.6 26.6
Internal Link Dist (m) 253.9 188.7 91.0 65.8
Turn Bay Length (m) 41.1 47.6 17.0 18.6
Base Capacity (vph) 138 2386 520 2475 299 467 217 317 420
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.38 0.25 0.07 0.67 0.17 0.02 0.28 0.01 0.29

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 48 521 36 35 1512 14 46 9 55 4 6 107
Future Volume (vph) 48 521 36 35 1512 14 46 9 55 4 6 107
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.90 1.00 0.96
Flpb, ped/bikes 1.00 1.00 0.98 1.00 0.97 1.00 1.00 0.91 1.00
Frt 1.00 0.99 1.00 1.00 1.00 1.00 0.85 1.00 0.86
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1604 3181 1557 3301 1482 1648 1318 1414 1435
Flt Permitted 0.11 1.00 0.42 1.00 0.68 1.00 1.00 0.75 1.00
Satd. Flow (perm) 184 3181 694 3301 1057 1648 1318 1118 1435
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 52 566 39 38 1643 15 50 10 60 4 7 116
RTOR Reduction (vph) 0 4 0 0 1 0 0 0 53 0 16 0
Lane Group Flow (vph) 52 601 0 38 1657 0 50 10 8 4 107 0
Confl. Peds. (#/hr) 21 29 29 21 30 79 79 30
Heavy Vehicles (%) 11% 11% 5% 12% 8% 0% 17% 14% 9% 15% 0% 8%
Turn Type Perm NA Perm NA Perm NA Perm Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 8 4
Actuated Green, G (s) 57.4 57.4 57.4 57.4 10.0 10.0 10.0 10.0 10.0
Effective Green, g (s) 57.4 57.4 57.4 57.4 10.0 10.0 10.0 10.0 10.0
Actuated g/C Ratio 0.72 0.72 0.72 0.72 0.12 0.12 0.12 0.12 0.12
Clearance Time (s) 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 132 2282 497 2368 132 206 164 139 179
v/s Ratio Prot 0.19 c0.50 0.01 c0.07
v/s Ratio Perm 0.28 0.05 0.05 0.01 0.00
v/c Ratio 0.39 0.26 0.08 0.70 0.38 0.05 0.05 0.03 0.60
Uniform Delay, d1 4.5 3.9 3.4 6.4 32.1 30.8 30.8 30.7 33.1
Progression Factor 1.34 0.86 1.72 1.69 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 8.2 0.3 0.2 1.1 1.8 0.1 0.1 0.1 5.3
Delay (s) 14.2 3.6 6.0 12.0 34.0 30.9 30.9 30.8 38.4
Level of Service B A A B C C C C D
Approach Delay (s) 4.5 11.8 32.2 38.2
Approach LOS A B C D

Intersection Summary
HCM 2000 Control Delay 12.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.6
Intersection Capacity Utilization 69.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 694 0 0 1513 0 0 0 0 0 0 0
Future Volume (vph) 0 694 0 0 1513 0 0 0 0 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt
Flt Protected
Satd. Flow (prot) 0 3500 0 0 3500 0 0 0 0 0 0 0
Flt Permitted
Satd. Flow (perm) 0 3500 0 0 3500 0 0 0 0 0 0 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR)
Link Speed (k/h) 50 50 50 50
Link Distance (m) 260.0 281.1 73.8 91.9
Travel Time (s) 18.7 20.2 5.3 6.6
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 754 0 0 1645 0 0 0 0 0 0 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 754 0 0 1645 0 0 0 0 0 0 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 0.0 0.0
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 9.0 4.8 4.8
Two way Left Turn Lane Yes Yes
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 0 0
Detector Template 
Leading Detector (m) 0.0 0.0
Trailing Detector (m) 0.0 0.0
Turn Type NA NA
Protected Phases 2 2
Permitted Phases
Detector Phase
Switch Phase
Minimum Initial (s) 15.0 15.0
Minimum Split (s) 23.0 23.0
Total Split (s) 58.0 58.0
Total Split (%) 72.5% 72.5%
Maximum Green (s) 52.1 52.1
Yellow Time (s) 4.0 4.0
All-Red Time (s) 1.9 1.9
Lost Time Adjust (s) 0.0 0.0
Total Lost Time (s) 5.9 5.9
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0
Recall Mode C-Max C-Max
Walk Time (s) 5.0 5.0
Flash Dont Walk (s) 5.0 5.0
Pedestrian Calls (#/hr) 0 0
Act Effct Green (s) 80.0 80.0
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Lane Group Ø4
Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphpl)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (k/h)
Link Distance (m)
Travel Time (s)
Peak Hour Factor
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(m)
Link Offset(m)
Crosswalk Width(m)
Two way Left Turn Lane
Headway Factor
Turning Speed (k/h)
Number of Detectors 
Detector Template 
Leading Detector (m)
Trailing Detector (m)
Turn Type
Protected Phases 4
Permitted Phases
Detector Phase
Switch Phase
Minimum Initial (s) 8.0
Minimum Split (s) 22.0
Total Split (s) 22.0
Total Split (%) 28%
Maximum Green (s) 18.0
Yellow Time (s) 3.0
All-Red Time (s) 1.0
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0
Recall Mode None
Walk Time (s) 12.0
Flash Dont Walk (s) 5.0
Pedestrian Calls (#/hr) 0
Act Effct Green (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Actuated g/C Ratio 1.00 1.00
v/c Ratio 0.22 0.47
Control Delay 0.1 0.5
Queue Delay 0.0 0.0
Total Delay 0.1 0.5
LOS A A
Approach Delay 0.1 0.5
Approach LOS A A

Intersection Summary
Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 12.8 (16%), Referenced to phase 2:EBWB, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.47
Intersection Signal Delay: 0.4 Intersection LOS: A
Intersection Capacity Utilization 46.7% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     488: DUNDAS ST & FIRE HALL 6
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Lane Group Ø4
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS

Intersection Summary
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Lane Group EBT WBT
Lane Group Flow (vph) 754 1645
v/c Ratio 0.22 0.47
Control Delay 0.1 0.5
Queue Delay 0.0 0.0
Total Delay 0.1 0.5
Queue Length 50th (m) 0.0 0.0
Queue Length 95th (m) 0.0 0.0
Internal Link Dist (m) 236.0 257.1
Turn Bay Length (m)
Base Capacity (vph) 3500 3500
Starvation Cap Reductn 0 0
Spillback Cap Reductn 0 0
Storage Cap Reductn 0 0
Reduced v/c Ratio 0.22 0.47

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 694 0 0 1513 0 0 0 0 0 0 0
Future Volume (vph) 0 694 0 0 1513 0 0 0 0 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.9 5.9
Lane Util. Factor 0.95 0.95
Frt 1.00 1.00
Flt Protected 1.00 1.00
Satd. Flow (prot) 3500 3500
Flt Permitted 1.00 1.00
Satd. Flow (perm) 3500 3500
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 754 0 0 1645 0 0 0 0 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 754 0 0 1645 0 0 0 0 0 0 0
Turn Type NA NA
Protected Phases 2 2
Permitted Phases
Actuated Green, G (s) 80.0 80.0
Effective Green, g (s) 80.0 80.0
Actuated g/C Ratio 1.00 1.00
Clearance Time (s) 5.9 5.9
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 3500 3500
v/s Ratio Prot 0.22 c0.47
v/s Ratio Perm
v/c Ratio 0.22 0.47
Uniform Delay, d1 0.0 0.0
Progression Factor 1.00 1.00
Incremental Delay, d2 0.1 0.5
Delay (s) 0.1 0.5
Level of Service A A
Approach Delay (s) 0.1 0.5 0.0 0.0
Approach LOS A A A A

Intersection Summary
HCM 2000 Control Delay 0.4 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 9.9
Intersection Capacity Utilization 46.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 3 576 1517 4 5 2
Future Volume (vph) 3 576 1517 4 5 2
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 165.0 125.0 0.0 0.0
Storage Lanes 1 1 1 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1580 3245 3500 1597 1638 1597
Flt Permitted 0.071 0.950
Satd. Flow (perm) 118 3245 3500 1597 1638 1597
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 4 2
Link Speed (k/h) 48 48 48
Link Distance (m) 335.9 830.5 412.7
Travel Time (s) 25.2 62.3 31.0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 13% 10% 2% 0% 9% 0%
Adj. Flow (vph) 3 626 1649 4 5 2
Shared Lane Traffic (%)
Lane Group Flow (vph) 3 626 1649 4 5 2
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 24 14 24 14
Number of Detectors 1 0 0 0 1 0
Detector Template Left Thru Thru Right Left Right
Leading Detector (m) 24.0 0.0 0.0 0.0 24.0 0.0
Trailing Detector (m) 15.0 0.0 0.0 0.0 15.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 15.0 15.0 15.0
Detector 1 Size(m) 9.0 15.0 15.0 9.0 9.0 9.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 3.0 3.0 3.0 3.0 3.0 3.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA NA Perm Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 4 8 6
Detector Phase 7 4 8 8 6 6
Switch Phase
Minimum Initial (s) 2.0 20.0 20.0 20.0 8.0 8.0
Minimum Split (s) 8.0 28.0 28.0 28.0 33.0 33.0
Total Split (s) 8.0 67.0 59.0 59.0 33.0 33.0
Total Split (%) 8.0% 67.0% 59.0% 59.0% 33.0% 33.0%
Maximum Green (s) 3.3 60.5 52.5 52.5 26.6 26.6
Yellow Time (s) 4.7 4.7 4.7 4.7 3.4 3.4
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Lane Group EBL EBT WBT WBR SBL SBR
All-Red Time (s) 0.0 1.8 1.8 1.8 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.7 6.5 6.5 6.5 6.4 6.4
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None C-Max C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 5.0 5.0 18.0 18.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 55.2 53.4 51.8 51.8 33.7 33.7
Actuated g/C Ratio 0.55 0.53 0.52 0.52 0.34 0.34
v/c Ratio 0.03 0.36 0.91 0.00 0.01 0.00
Control Delay 8.7 13.7 30.6 7.0 25.2 18.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 8.7 13.7 30.6 7.0 25.2 18.5
LOS A B C A C B
Approach Delay 13.7 30.6 23.3
Approach LOS B C C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2: and 6:SBL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.91
Intersection Signal Delay: 25.9 Intersection LOS: C
Intersection Capacity Utilization 59.4% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     665: Dundas St. & Halls Rd. 
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Group Flow (vph) 3 626 1649 4 5 2
v/c Ratio 0.03 0.36 0.91 0.00 0.01 0.00
Control Delay 8.7 13.7 30.6 7.0 25.2 18.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 8.7 13.7 30.6 7.0 25.2 18.5
Queue Length 50th (m) 0.3 32.8 131.8 0.0 0.6 0.0
Queue Length 95th (m) 1.1 35.5 #167.4 1.5 3.2 1.6
Internal Link Dist (m) 311.9 806.5 388.7
Turn Bay Length (m) 165.0 125.0
Base Capacity (vph) 113 1963 1853 847 552 539
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.03 0.32 0.89 0.00 0.01 0.00

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 3 576 1517 4 5 2
Future Volume (vph) 3 576 1517 4 5 2
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.7 6.5 6.5 6.5 6.4 6.4
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1580 3245 3500 1597 1638 1597
Flt Permitted 0.07 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 118 3245 3500 1597 1638 1597
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 3 626 1649 4 5 2
RTOR Reduction (vph) 0 0 0 2 0 1
Lane Group Flow (vph) 3 626 1649 2 5 1
Heavy Vehicles (%) 13% 10% 2% 0% 9% 0%
Turn Type pm+pt NA NA Perm Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 4 8 6
Actuated Green, G (s) 57.2 57.2 51.8 51.8 29.9 29.9
Effective Green, g (s) 57.2 57.2 51.8 51.8 29.9 29.9
Actuated g/C Ratio 0.57 0.57 0.52 0.52 0.30 0.30
Clearance Time (s) 4.7 6.5 6.5 6.5 6.4 6.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 77 1856 1813 827 489 477
v/s Ratio Prot 0.00 c0.19 c0.47 c0.00
v/s Ratio Perm 0.02 0.00 0.00
v/c Ratio 0.04 0.34 0.91 0.00 0.01 0.00
Uniform Delay, d1 18.5 11.3 22.0 11.6 24.6 24.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.1 7.1 0.0 0.0 0.0
Delay (s) 18.7 11.5 29.1 11.6 24.7 24.6
Level of Service B B C B C C
Approach Delay (s) 11.5 29.1 24.7
Approach LOS B C C

Intersection Summary
HCM 2000 Control Delay 24.2 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 17.6
Intersection Capacity Utilization 59.4% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 578 17 70 799 6 33
Future Volume (vph) 578 17 70 799 6 33
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 0.95 0.95 0.95 0.95 1.00 1.00
Frt 0.996 0.887
Flt Protected 0.996 0.992
Satd. Flow (prot) 3488 0 0 3460 1653 0
Flt Permitted 0.996 0.992
Satd. Flow (perm) 3488 0 0 3460 1653 0
Link Speed (k/h) 50 50 48
Link Distance (m) 205.3 52.7 76.8
Travel Time (s) 14.8 3.8 5.8
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 2% 0% 0% 3% 0% 0%
Adj. Flow (vph) 628 18 76 868 7 36
Shared Lane Traffic (%)
Lane Group Flow (vph) 646 0 0 944 43 0
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(m) 0.0 0.0 3.5
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 14 24 24 14
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 54.0% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 21 586 1 7 833 25 0 0 3 7 0 12
Future Volume (vph) 21 586 1 7 833 25 0 0 3 7 0 12
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 0.95 0.95 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.996 0.865 0.916
Flt Protected 0.998 0.981
Satd. Flow (prot) 0 3493 0 0 3486 0 0 1593 0 0 1655 0
Flt Permitted 0.998 0.981
Satd. Flow (perm) 0 3493 0 0 3486 0 0 1593 0 0 1655 0
Link Speed (k/h) 50 50 48 48
Link Distance (m) 52.7 118.4 74.7 85.9
Travel Time (s) 3.8 8.5 5.6 6.4
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 23 637 1 8 905 27 0 0 3 8 0 13
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 661 0 0 940 0 0 3 0 0 21 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 0.0 0.0
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Sign Control Free Free Stop Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 45.7% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 555 54 0 656 148 0 419 21 0 606 112
Future Volume (vph) 0 555 54 0 656 148 0 419 21 0 606 112
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 24.2 0.0 0.0 0.0 0.0 0.0 16.9
Storage Lanes 0 1 0 1 0 0 0 1
Taper Length (m) 0.0 0.0 0.0 0.0
Lane Util. Factor 1.00 *1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.87 0.99 0.81
Frt 0.987 0.850 0.994 0.850
Flt Protected
Satd. Flow (prot) 0 3242 0 0 1658 1395 0 1626 0 0 1658 1437
Flt Permitted
Satd. Flow (perm) 0 3242 0 0 1658 1213 0 1626 0 0 1658 1162
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 18 158 4 48
Link Speed (k/h) 50 50 50 50
Link Distance (m) 102.6 205.3 239.3 85.4
Travel Time (s) 7.4 14.8 17.2 6.1
Confl. Peds. (#/hr) 48 45 45 48 83 75 75 83
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 2% 0% 0% 2% 3% 0% 3% 0% 0% 2% 0%
Adj. Flow (vph) 0 603 59 0 713 161 0 455 23 0 659 122
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 662 0 0 713 161 0 478 0 0 659 122
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 3.5 0.0 0.0
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type NA NA Perm NA NA Perm
Protected Phases 2 2 4 4
Permitted Phases 2 4
Minimum Split (s) 24.0 24.0 24.0 24.5 24.5 24.5
Total Split (s) 41.6 41.6 41.6 38.4 38.4 38.4
Total Split (%) 52.0% 52.0% 52.0% 48.0% 48.0% 48.0%
Maximum Green (s) 36.1 36.1 36.1 32.9 32.9 32.9
Yellow Time (s) 3.3 3.3 3.3 3.3 3.3 3.3
All-Red Time (s) 2.2 2.2 2.2 2.2 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5 5.5 5.5
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 10.0 10.0 10.0 12.0 12.0 12.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 36.1 36.1 36.1 32.9 32.9 32.9
Actuated g/C Ratio 0.45 0.45 0.45 0.41 0.41 0.41
v/c Ratio 0.45 0.95 0.25 0.71 0.97 0.24
Control Delay 5.7 53.1 10.5 26.6 52.8 11.1
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 5.7 53.1 10.5 26.6 52.8 11.1
LOS A D B C D B
Approach Delay 5.7 45.3 26.6 46.3
Approach LOS A D C D

Intersection Summary
Area Type: CBD
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 0.9 (1%), Referenced to phase 2:EBWB, Start of Green
Natural Cycle: 90
Control Type: Pretimed
Maximum v/c Ratio: 0.97
Intersection Signal Delay: 33.0 Intersection LOS: C
Intersection Capacity Utilization 83.0% ICU Level of Service E
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     89: BROCK ST S & DUNDAS ST
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Lane Group EBT WBT WBR NBT SBT SBR
Lane Group Flow (vph) 662 713 161 478 659 122
v/c Ratio 0.45 0.95 0.25 0.71 0.97 0.24
Control Delay 5.7 53.1 10.5 26.6 52.8 11.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 5.7 53.1 10.5 26.6 52.8 11.1
Queue Length 50th (m) 7.5 102.4 4.5 53.6 87.5 6.3
Queue Length 95th (m) 10.8 #165.6 21.9 85.4 #150.0 16.3
Internal Link Dist (m) 78.6 181.3 215.3 61.4
Turn Bay Length (m) 16.9
Base Capacity (vph) 1472 748 634 671 681 506
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.45 0.95 0.25 0.71 0.97 0.24

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 555 54 0 656 148 0 419 21 0 606 112
Future Volume (vph) 0 555 54 0 656 148 0 419 21 0 606 112
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5
Lane Util. Factor *1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 0.99 1.00 0.87 0.99 1.00 0.81
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.99 1.00 0.85 0.99 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3241 1658 1213 1625 1658 1162
Flt Permitted 1.00 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3241 1658 1213 1625 1658 1162
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 603 59 0 713 161 0 455 23 0 659 122
RTOR Reduction (vph) 0 10 0 0 0 87 0 2 0 0 0 28
Lane Group Flow (vph) 0 652 0 0 713 74 0 476 0 0 659 94
Confl. Peds. (#/hr) 48 45 45 48 83 75 75 83
Heavy Vehicles (%) 0% 2% 0% 0% 2% 3% 0% 3% 0% 0% 2% 0%
Turn Type NA NA Perm NA NA Perm
Protected Phases 2 2 4 4
Permitted Phases 2 4
Actuated Green, G (s) 36.1 36.1 36.1 32.9 32.9 32.9
Effective Green, g (s) 36.1 36.1 36.1 32.9 32.9 32.9
Actuated g/C Ratio 0.45 0.45 0.45 0.41 0.41 0.41
Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5
Lane Grp Cap (vph) 1462 748 547 668 681 477
v/s Ratio Prot 0.20 c0.43 0.29 c0.40
v/s Ratio Perm 0.06 0.08
v/c Ratio 0.45 0.95 0.14 0.71 0.97 0.20
Uniform Delay, d1 15.1 21.1 12.8 19.6 23.0 15.1
Progression Factor 0.32 1.41 3.62 1.00 1.00 1.00
Incremental Delay, d2 0.9 22.0 0.5 6.4 27.4 0.9
Delay (s) 5.8 51.8 46.9 26.0 50.5 16.0
Level of Service A D D C D B
Approach Delay (s) 5.8 50.9 26.0 45.1
Approach LOS A D C D

Intersection Summary
HCM 2000 Control Delay 34.3 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 83.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 43 542 92 31 656 14 127 123 44 33 207 99
Future Volume (vph) 43 542 92 31 656 14 127 123 44 33 207 99
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 24.7 0.0 30.2 16.0 7.6 11.0 13.8 0.0
Storage Lanes 1 0 1 1 1 1 1 0
Taper Length (m) 32.9 38.5 41.4 24.7
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.99 0.99 1.00 0.99 0.94 0.96 0.99
Frt 0.978 0.997 0.850 0.951
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1606 3089 0 1606 3140 0 1591 1691 1437 1560 1585 0
Flt Permitted 0.315 0.336 0.475 0.671
Satd. Flow (perm) 531 3089 0 561 3140 0 790 1691 1354 1059 1585 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 31 3 48 36
Link Speed (k/h) 50 50 50 50
Link Distance (m) 118.8 293.5 120.1 355.3
Travel Time (s) 8.6 21.1 8.6 25.6
Confl. Peds. (#/hr) 5 19 19 5 10 39 39 10
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 1% 0% 0% 2% 0% 1% 0% 0% 3% 1% 0%
Adj. Flow (vph) 47 589 100 34 713 15 138 134 48 36 225 108
Shared Lane Traffic (%)
Lane Group Flow (vph) 47 689 0 34 728 0 138 134 48 36 333 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA Perm NA Perm NA Perm Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 8 4
Minimum Split (s) 28.0 28.0 28.0 28.0 28.0 28.0 28.0 28.0 28.0
Total Split (s) 42.0 42.0 42.0 42.0 38.0 38.0 38.0 38.0 38.0
Total Split (%) 52.5% 52.5% 52.5% 52.5% 47.5% 47.5% 47.5% 47.5% 47.5%
Maximum Green (s) 35.7 35.7 35.7 35.7 31.9 31.9 31.9 31.9 31.9
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.6 2.6 2.6 2.6 2.4 2.4 2.4 2.4 2.4
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.3 6.3 6.3 6.3 6.1 6.1 6.1 6.1 6.1
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 14.0 14.0 14.0 14.0 15.0 15.0 15.0 15.0 15.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 35.7 35.7 35.7 35.7 31.9 31.9 31.9 31.9 31.9
Actuated g/C Ratio 0.45 0.45 0.45 0.45 0.40 0.40 0.40 0.40 0.40
v/c Ratio 0.20 0.49 0.14 0.52 0.44 0.20 0.08 0.09 0.51
Control Delay 16.3 16.5 14.2 19.7 23.0 16.7 5.3 15.8 19.4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 16.3 16.5 14.2 19.7 23.0 16.7 5.3 15.8 19.4
LOS B B B B C B A B B
Approach Delay 16.4 19.5 17.7 19.0
Approach LOS B B B B

Intersection Summary
Area Type: CBD
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 57.6 (72%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 60
Control Type: Pretimed
Maximum v/c Ratio: 0.52
Intersection Signal Delay: 18.1 Intersection LOS: B
Intersection Capacity Utilization 74.9% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     95: RR 45 (HENRY ST)/EUCLID ST & DUNDAS ST
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Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 47 689 34 728 138 134 48 36 333
v/c Ratio 0.20 0.49 0.14 0.52 0.44 0.20 0.08 0.09 0.51
Control Delay 16.3 16.5 14.2 19.7 23.0 16.7 5.3 15.8 19.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 16.3 16.5 14.2 19.7 23.0 16.7 5.3 15.8 19.4
Queue Length 50th (m) 3.9 32.9 3.6 53.8 13.7 11.9 0.0 3.0 30.3
Queue Length 95th (m) 10.5 46.3 m4.4 m57.3 28.4 22.5 5.5 8.2 51.7
Internal Link Dist (m) 94.8 269.5 96.1 331.3
Turn Bay Length (m) 24.7 30.2 7.6 11.0 13.8
Base Capacity (vph) 236 1395 250 1402 315 674 568 422 653
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.20 0.49 0.14 0.52 0.44 0.20 0.08 0.09 0.51

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 43 542 92 31 656 14 127 123 44 33 207 99
Future Volume (vph) 43 542 92 31 656 14 127 123 44 33 207 99
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 6.3 6.3 6.1 6.1 6.1 6.1 6.1
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 1.00 0.94 1.00 0.99
Flpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00 1.00 0.96 1.00
Frt 1.00 0.98 1.00 1.00 1.00 1.00 0.85 1.00 0.95
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1601 3090 1585 3139 1580 1691 1354 1499 1586
Flt Permitted 0.32 1.00 0.34 1.00 0.48 1.00 1.00 0.67 1.00
Satd. Flow (perm) 532 3090 561 3139 790 1691 1354 1059 1586
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 47 589 100 34 713 15 138 134 48 36 225 108
RTOR Reduction (vph) 0 17 0 0 2 0 0 0 29 0 22 0
Lane Group Flow (vph) 47 672 0 34 726 0 138 134 19 36 311 0
Confl. Peds. (#/hr) 5 19 19 5 10 39 39 10
Heavy Vehicles (%) 0% 1% 0% 0% 2% 0% 1% 0% 0% 3% 1% 0%
Turn Type Perm NA Perm NA Perm NA Perm Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 8 4
Actuated Green, G (s) 35.7 35.7 35.7 35.7 31.9 31.9 31.9 31.9 31.9
Effective Green, g (s) 35.7 35.7 35.7 35.7 31.9 31.9 31.9 31.9 31.9
Actuated g/C Ratio 0.45 0.45 0.45 0.45 0.40 0.40 0.40 0.40 0.40
Clearance Time (s) 6.3 6.3 6.3 6.3 6.1 6.1 6.1 6.1 6.1
Lane Grp Cap (vph) 237 1378 250 1400 315 674 539 422 632
v/s Ratio Prot 0.22 c0.23 0.08 c0.20
v/s Ratio Perm 0.09 0.06 0.17 0.01 0.03
v/c Ratio 0.20 0.49 0.14 0.52 0.44 0.20 0.04 0.09 0.49
Uniform Delay, d1 13.5 15.7 13.1 16.0 17.5 15.7 14.7 15.0 18.0
Progression Factor 1.00 1.00 0.99 1.18 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.9 1.2 0.6 0.7 4.4 0.7 0.1 0.4 2.7
Delay (s) 15.3 16.9 13.5 19.5 21.9 16.4 14.8 15.4 20.7
Level of Service B B B B C B B B C
Approach Delay (s) 16.8 19.2 18.5 20.2
Approach LOS B B B C

Intersection Summary
HCM 2000 Control Delay 18.5 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.4
Intersection Capacity Utilization 74.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 57 534 18 91 918 140 39 319 54 205 553 89
Future Volume (vph) 57 534 18 91 918 140 39 319 54 205 553 89
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 17.1 0.0 98.4 0.0 23.5 0.0 102.4 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 37.0 12.6 27.3 30.0
Lane Util. Factor 1.00 *1.00 0.95 1.00 *1.00 0.95 1.00 *1.00 0.95 1.00 0.95 0.95
Ped Bike Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00
Frt 0.995 0.980 0.978 0.979
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1591 3331 0 1591 3246 0 1606 3287 0 1606 3139 0
Flt Permitted 0.109 0.373 0.386 0.424
Satd. Flow (perm) 182 3331 0 623 3246 0 652 3287 0 710 3139 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 4 21 21 22
Link Speed (k/h) 50 50 50 40
Link Distance (m) 457.3 160.3 1037.5 218.0
Travel Time (s) 32.9 11.5 74.7 19.6
Confl. Peds. (#/hr) 6 5 5 6 3 19 19 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 1% 0% 1% 2% 1% 0% 0% 1% 0% 0% 0%
Adj. Flow (vph) 62 580 20 99 998 152 42 347 59 223 601 97
Shared Lane Traffic (%)
Lane Group Flow (vph) 62 600 0 99 1150 0 42 406 0 223 698 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type pm+pt NA pm+pt NA Perm NA pm+pt NA
Protected Phases 5 2 1 6 8 7 4
Permitted Phases 2 6 8 4
Minimum Split (s) 9.0 41.0 9.0 41.0 35.0 35.0 9.0 35.0
Total Split (s) 9.0 45.0 9.0 45.0 35.0 35.0 11.0 46.0
Total Split (%) 9.0% 45.0% 9.0% 45.0% 35.0% 35.0% 11.0% 46.0%
Maximum Green (s) 6.0 38.4 6.0 38.4 29.1 29.1 8.0 40.1
Yellow Time (s) 3.0 4.1 3.0 4.1 3.7 3.7 3.0 3.7
All-Red Time (s) 0.0 2.5 0.0 2.5 2.2 2.2 0.0 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.6 3.0 6.6 5.9 5.9 3.0 5.9
Lead/Lag Lead Lag Lead Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 25.0 25.0 21.0 21.0 21.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 48.0 38.4 48.0 38.4 29.1 29.1 43.0 40.1
Actuated g/C Ratio 0.48 0.38 0.48 0.38 0.29 0.29 0.43 0.40
v/c Ratio 0.36 0.47 0.28 0.91 0.22 0.42 0.59 0.55
Control Delay 18.7 24.5 12.5 36.9 30.7 28.6 26.9 24.2
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 18.7 24.5 12.5 36.9 30.7 28.6 26.9 24.2
LOS B C B D C C C C
Approach Delay 23.9 34.9 28.8 24.9
Approach LOS C C C C

Intersection Summary
Area Type: CBD
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 17 (17%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 95
Control Type: Pretimed
Maximum v/c Ratio: 0.91
Intersection Signal Delay: 29.0 Intersection LOS: C
Intersection Capacity Utilization 90.4% ICU Level of Service E
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     96: GARDEN ST & DUNDAS ST
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 62 600 99 1150 42 406 223 698
v/c Ratio 0.36 0.47 0.28 0.91 0.22 0.42 0.59 0.55
Control Delay 18.7 24.5 12.5 36.9 30.7 28.6 26.9 24.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 18.7 24.5 12.5 36.9 30.7 28.6 26.9 24.2
Queue Length 50th (m) 5.4 39.3 6.2 53.5 5.7 27.6 25.7 47.7
Queue Length 95th (m) 11.5 52.8 11.0 #114.6 14.0 39.5 41.7 63.8
Internal Link Dist (m) 433.3 136.3 1013.5 194.0
Turn Bay Length (m) 17.1 98.4 23.5 102.4
Base Capacity (vph) 171 1281 357 1259 189 971 376 1271
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.36 0.47 0.28 0.91 0.22 0.42 0.59 0.55

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 57 534 18 91 918 140 39 319 54 205 553 89
Future Volume (vph) 57 534 18 91 918 140 39 319 54 205 553 89
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 6.6 3.0 6.6 5.9 5.9 3.0 5.9
Lane Util. Factor 1.00 *1.00 1.00 *1.00 1.00 *1.00 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.98 1.00 0.98 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1590 3331 1590 3247 1604 3288 1600 3139
Flt Permitted 0.11 1.00 0.37 1.00 0.39 1.00 0.42 1.00
Satd. Flow (perm) 183 3331 623 3247 652 3288 714 3139
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 62 580 20 99 998 152 42 347 59 223 601 97
RTOR Reduction (vph) 0 2 0 0 13 0 0 15 0 0 13 0
Lane Group Flow (vph) 62 598 0 99 1137 0 42 391 0 223 685 0
Confl. Peds. (#/hr) 6 5 5 6 3 19 19 3
Heavy Vehicles (%) 1% 1% 0% 1% 2% 1% 0% 0% 1% 0% 0% 0%
Turn Type pm+pt NA pm+pt NA Perm NA pm+pt NA
Protected Phases 5 2 1 6 8 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 44.4 38.4 44.4 38.4 29.1 29.1 40.1 40.1
Effective Green, g (s) 44.4 38.4 44.4 38.4 29.1 29.1 40.1 40.1
Actuated g/C Ratio 0.44 0.38 0.44 0.38 0.29 0.29 0.40 0.40
Clearance Time (s) 3.0 6.6 3.0 6.6 5.9 5.9 3.0 5.9
Lane Grp Cap (vph) 165 1279 334 1246 189 956 357 1258
v/s Ratio Prot c0.02 0.18 0.02 c0.35 0.12 c0.05 0.22
v/s Ratio Perm 0.14 0.11 0.06 c0.20
v/c Ratio 0.38 0.47 0.30 0.91 0.22 0.41 0.62 0.54
Uniform Delay, d1 19.0 23.1 16.7 29.2 26.9 28.5 22.1 22.9
Progression Factor 1.00 1.00 0.82 0.89 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.4 1.2 2.0 10.6 2.7 1.3 8.0 1.7
Delay (s) 25.4 24.3 15.7 36.5 29.6 29.8 30.1 24.6
Level of Service C C B D C C C C
Approach Delay (s) 24.4 34.9 29.8 26.0
Approach LOS C C C C

Intersection Summary
HCM 2000 Control Delay 29.6 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.5
Intersection Capacity Utilization 90.4% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 6 556 1 42 906 6 4 12 33 19 15 11
Future Volume (vph) 6 556 1 42 906 6 4 12 33 19 15 11
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 0.95 0.95 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 0.99 0.99
Frt 0.999 0.908 0.967
Flt Protected 0.999 0.998 0.996 0.979
Satd. Flow (prot) 0 2921 0 0 2933 0 0 1307 0 0 1407 0
Flt Permitted 0.945 0.902 0.967 0.837
Satd. Flow (perm) 0 2763 0 0 2649 0 0 1268 0 0 1199 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 1 36 12
Link Speed (k/h) 50 50 50 50
Link Distance (m) 118.4 457.3 151.2 181.4
Travel Time (s) 8.5 32.9 10.9 13.1
Confl. Peds. (#/hr) 11 18 18 11 9 6 6 9
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 10% 0% 13% 9% 11% 8% 8% 19% 6% 22% 14%
Adj. Flow (vph) 7 604 1 46 985 7 4 13 36 21 16 12
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 612 0 0 1038 0 0 53 0 0 49 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 0.0 0.0
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 0 1 0 1 1 1 1
Detector Template 
Leading Detector (m) 15.0 0.0 15.0 0.0 15.0 15.0 15.0 15.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 15.0 0.0 15.0 0.0 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Detector Phase 8 8 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 28.0 28.0 28.0 28.0 26.0 26.0 26.0 26.0
Total Split (s) 54.0 54.0 54.0 54.0 26.0 26.0 26.0 26.0
Total Split (%) 67.5% 67.5% 67.5% 67.5% 32.5% 32.5% 32.5% 32.5%
Maximum Green (s) 48.5 48.5 48.5 48.5 20.6 20.6 20.6 20.6
Yellow Time (s) 3.8 3.8 3.8 3.8 3.3 3.3 3.3 3.3
All-Red Time (s) 1.7 1.7 1.7 1.7 2.1 2.1 2.1 2.1
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.4 5.4
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0 13.0 13.0 13.0 13.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 67.7 67.7 8.9 8.9
Actuated g/C Ratio 0.85 0.85 0.11 0.11
v/c Ratio 0.26 0.46 0.31 0.34
Control Delay 0.7 4.0 20.7 32.8
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 0.7 4.0 20.7 32.8
LOS A A C C
Approach Delay 0.7 4.0 20.7 32.8
Approach LOS A A C C

Intersection Summary
Area Type: CBD
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 20 (25%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.46
Intersection Signal Delay: 4.1 Intersection LOS: A
Intersection Capacity Utilization 71.4% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     163: HICKORY ST & DUNDAS ST
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Lane Group EBT WBT NBT SBT
Lane Group Flow (vph) 612 1038 53 49
v/c Ratio 0.26 0.46 0.31 0.34
Control Delay 0.7 4.0 20.7 32.8
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 0.7 4.0 20.7 32.8
Queue Length 50th (m) 1.9 22.5 2.2 4.9
Queue Length 95th (m) 2.7 39.7 11.0 13.4
Internal Link Dist (m) 94.4 433.3 127.2 157.4
Turn Bay Length (m)
Base Capacity (vph) 2339 2242 353 317
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.26 0.46 0.15 0.15

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 6 556 1 42 906 6 4 12 33 19 15 11
Future Volume (vph) 6 556 1 42 906 6 4 12 33 19 15 11
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5 5.4 5.4
Lane Util. Factor 0.95 0.95 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.99 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.91 0.97
Flt Protected 1.00 1.00 1.00 0.98
Satd. Flow (prot) 2921 2930 1307 1402
Flt Permitted 0.94 0.90 0.97 0.84
Satd. Flow (perm) 2761 2648 1269 1199
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 7 604 1 46 985 7 4 13 36 21 16 12
RTOR Reduction (vph) 0 0 0 0 0 0 0 33 0 0 11 0
Lane Group Flow (vph) 0 612 0 0 1038 0 0 20 0 0 38 0
Confl. Peds. (#/hr) 11 18 18 11 9 6 6 9
Heavy Vehicles (%) 0% 10% 0% 13% 9% 11% 8% 8% 19% 6% 22% 14%
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 63.4 63.4 5.7 5.7
Effective Green, g (s) 63.4 63.4 5.7 5.7
Actuated g/C Ratio 0.79 0.79 0.07 0.07
Clearance Time (s) 5.5 5.5 5.4 5.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2188 2098 90 85
v/s Ratio Prot
v/s Ratio Perm 0.22 c0.39 0.02 c0.03
v/c Ratio 0.28 0.49 0.22 0.45
Uniform Delay, d1 2.2 2.8 35.0 35.6
Progression Factor 0.16 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.8 1.2 3.7
Delay (s) 0.6 3.7 36.3 39.3
Level of Service A A D D
Approach Delay (s) 0.6 3.7 36.3 39.3
Approach LOS A A D D

Intersection Summary
HCM 2000 Control Delay 4.6 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.49
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 10.9
Intersection Capacity Utilization 71.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 763 46 8 1139 7 6
Future Volume (vph) 763 46 8 1139 7 6
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 33.0 20.0 0.0 0.0
Storage Lanes 1 1 1 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 0.95 1.00 1.00 0.95 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3535 1597 1785 3535 1785 1597
Flt Permitted 0.950 0.950
Satd. Flow (perm) 3535 1597 1785 3535 1785 1597
Link Speed (k/h) 50 50 48
Link Distance (m) 414.1 110.3 113.4
Travel Time (s) 29.8 7.9 8.5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 0% 0% 1% 0% 0%
Adj. Flow (vph) 829 50 9 1238 8 7
Shared Lane Traffic (%)
Lane Group Flow (vph) 829 50 9 1238 8 7
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(m) 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane Yes Yes
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 14 24 24 14
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 41.5% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 811 50 27 1107 48 22
Future Volume (vph) 811 50 27 1107 48 22
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 26.6 28.2 0.0
Storage Lanes 0 1 1 1
Taper Length (m) 28.8 24.6
Lane Util. Factor *1.00 0.95 1.00 0.95 1.00 1.00
Ped Bike Factor 1.00 1.00 0.99
Frt 0.991 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3014 0 1397 2975 1447 1250
Flt Permitted 0.317 0.950
Satd. Flow (perm) 3014 0 464 2975 1436 1250
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 13 24
Link Speed (k/h) 50 50 50
Link Distance (m) 160.3 229.7 303.4
Travel Time (s) 11.5 16.5 21.8
Confl. Peds. (#/hr) 9 9 6
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 11% 10% 15% 8% 11% 15%
Adj. Flow (vph) 882 54 29 1203 52 24
Shared Lane Traffic (%)
Lane Group Flow (vph) 936 0 29 1203 52 24
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(m) 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane Yes
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 15 25 25 15
Number of Detectors 0 0 0 1 1
Detector Template 
Leading Detector (m) 0.0 0.0 0.0 9.0 9.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 0.0 0.0 0.0 9.0 9.0
Detector 1 Type Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Turn Type NA Perm NA Perm Perm
Protected Phases 2 2
Permitted Phases 2 8 8
Detector Phase 8 8
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 8.0 8.0
Minimum Split (s) 29.0 29.0 29.0 30.0 30.0
Total Split (s) 70.0 70.0 70.0 30.0 30.0
Total Split (%) 70.0% 70.0% 70.0% 30.0% 30.0%
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Lane Group EBT EBR WBL WBT NBL NBR
Maximum Green (s) 63.6 63.6 63.6 24.5 24.5
Yellow Time (s) 4.0 4.0 4.0 3.3 3.3
All-Red Time (s) 2.4 2.4 2.4 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.4 6.4 6.4 5.5 5.5
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 14.0 14.0 14.0 16.0 16.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 82.4 82.4 82.4 9.7 9.7
Actuated g/C Ratio 0.82 0.82 0.82 0.10 0.10
v/c Ratio 0.38 0.08 0.49 0.38 0.17
Control Delay 3.8 3.4 4.5 49.6 18.2
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 3.8 3.4 4.5 49.6 18.2
LOS A A A D B
Approach Delay 3.8 4.4 39.7
Approach LOS A A D

Intersection Summary
Area Type: CBD
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 13 (13%), Referenced to phase 2:EBWB, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.49
Intersection Signal Delay: 5.4 Intersection LOS: A
Intersection Capacity Utilization 50.6% ICU Level of Service A
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     97: LUPIN DR & DUNDAS ST
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Lane Group EBT WBL WBT NBL NBR
Lane Group Flow (vph) 936 29 1203 52 24
v/c Ratio 0.38 0.08 0.49 0.38 0.17
Control Delay 3.8 3.4 4.5 49.6 18.2
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 3.8 3.4 4.5 49.6 18.2
Queue Length 50th (m) 18.8 0.9 30.8 8.9 0.0
Queue Length 95th (m) 26.6 3.2 50.0 19.0 6.7
Internal Link Dist (m) 136.3 205.7 279.4
Turn Bay Length (m) 26.6 28.2
Base Capacity (vph) 2485 382 2451 351 324
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.38 0.08 0.49 0.15 0.07

Intersection Summary
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 811 50 27 1107 48 22
Future Volume (vph) 811 50 27 1107 48 22
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.4 6.4 6.4 5.5 5.5
Lane Util. Factor *1.00 1.00 0.95 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 0.99 1.00 0.99 1.00
Frt 0.99 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3015 1389 2975 1436 1250
Flt Permitted 1.00 0.32 1.00 0.95 1.00
Satd. Flow (perm) 3015 464 2975 1436 1250
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 882 54 29 1203 52 24
RTOR Reduction (vph) 3 0 0 0 0 22
Lane Group Flow (vph) 933 0 29 1203 52 2
Confl. Peds. (#/hr) 9 9 6
Heavy Vehicles (%) 11% 10% 15% 8% 11% 15%
Turn Type NA Perm NA Perm Perm
Protected Phases 2 2
Permitted Phases 2 8 8
Actuated Green, G (s) 80.0 80.0 80.0 8.1 8.1
Effective Green, g (s) 80.0 80.0 80.0 8.1 8.1
Actuated g/C Ratio 0.80 0.80 0.80 0.08 0.08
Clearance Time (s) 6.4 6.4 6.4 5.5 5.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2412 371 2380 116 101
v/s Ratio Prot 0.31 c0.40
v/s Ratio Perm 0.06 c0.04 0.00
v/c Ratio 0.39 0.08 0.51 0.45 0.02
Uniform Delay, d1 2.9 2.1 3.4 43.8 42.3
Progression Factor 1.08 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.4 0.8 2.7 0.1
Delay (s) 3.6 2.5 4.1 46.6 42.4
Level of Service A A A D D
Approach Delay (s) 3.6 4.1 45.2
Approach LOS A A D

Intersection Summary
HCM 2000 Control Delay 5.3 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.50
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 11.9
Intersection Capacity Utilization 50.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 72 759 56 123 886 105 62 172 64 136 491 158
Future Volume (vph) 72 759 56 123 886 105 62 172 64 136 491 158
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 65.0 0.0 40.2 0.0 37.3 0.0 29.6 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 49.9 21.5 43.0 50.6
Lane Util. Factor 1.00 *1.00 0.95 1.00 0.95 0.95 1.00 *1.00 0.95 1.00 0.95 0.95
Ped Bike Factor 1.00 1.00 1.00 1.00 0.99 0.99 0.99 0.99
Frt 0.990 0.984 0.959 0.963
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1594 3372 0 1500 3274 0 1552 3122 0 1623 2882 0
Flt Permitted 0.183 0.237 0.351 0.512
Satd. Flow (perm) 306 3372 0 373 3274 0 567 3122 0 867 2882 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 10 17 64 53
Link Speed (k/h) 50 50 50 50
Link Distance (m) 250.1 563.2 123.0 257.8
Travel Time (s) 18.0 40.6 8.9 18.6
Confl. Peds. (#/hr) 18 18 18 18 14 10 10 14
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 12% 10% 11% 19% 7% 6% 15% 13% 19% 10% 20% 11%
Adj. Flow (vph) 78 825 61 134 963 114 67 187 70 148 534 172
Shared Lane Traffic (%)
Lane Group Flow (vph) 78 886 0 134 1077 0 67 257 0 148 706 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes Yes
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 0 1 0 1 1 2 1
Detector Template 
Leading Detector (m) 24.0 0.0 24.0 0.0 14.0 14.0 24.0 14.0
Trailing Detector (m) 15.0 0.0 15.0 0.0 -1.0 -1.0 -1.0 -1.0
Detector 1 Position(m) 15.0 0.0 15.0 0.0 -1.0 -1.0 -1.0 -1.0
Detector 1 Size(m) 9.0 0.0 9.0 0.0 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 15.0
Detector 2 Size(m) 9.0
Detector 2 Type Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0
Turn Type pm+pt NA pm+pt NA Perm NA pm+pt NA
Protected Phases 5 2 1 6 8 7 4
Permitted Phases 2 6 8 4
Detector Phase 5 1 8 8 7 4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Switch Phase
Minimum Initial (s) 5.0 20.0 5.0 20.0 8.0 8.0 5.0 8.0
Minimum Split (s) 9.0 29.0 9.0 29.0 27.0 27.0 9.0 27.0
Total Split (s) 9.0 40.0 12.0 43.0 29.0 29.0 9.0 38.0
Total Split (%) 10.0% 44.4% 13.3% 47.8% 32.2% 32.2% 10.0% 42.2%
Maximum Green (s) 6.0 34.0 9.0 37.0 22.9 22.9 6.0 31.9
Yellow Time (s) 3.0 3.7 3.0 3.7 4.2 4.2 3.0 4.2
All-Red Time (s) 0.0 2.3 0.0 2.3 1.9 1.9 0.0 1.9
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.0 3.0 6.0 6.1 6.1 3.0 6.1
Lead/Lag Lead Lag Lead Lag Lag Lag Lead
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max None None None None
Walk Time (s) 15.0 15.0 15.0 15.0 15.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 49.9 41.0 53.8 44.2 17.4 17.4 29.5 26.4
Actuated g/C Ratio 0.55 0.46 0.60 0.49 0.19 0.19 0.33 0.29
v/c Ratio 0.31 0.58 0.42 0.67 0.61 0.39 0.44 0.80
Control Delay 12.1 21.0 13.0 21.3 56.0 24.3 25.9 34.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 12.1 21.0 13.0 21.3 56.0 24.3 25.9 34.2
LOS B C B C E C C C
Approach Delay 20.3 20.4 30.9 32.8
Approach LOS C C C C

Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 69.3 (77%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.80
Intersection Signal Delay: 24.5 Intersection LOS: C
Intersection Capacity Utilization 76.3% ICU Level of Service D
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     98: DUNDAS ST & RR 36 (ANDERSON ST)
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 78 886 134 1077 67 257 148 706
v/c Ratio 0.31 0.58 0.42 0.67 0.61 0.39 0.44 0.80
Control Delay 12.1 21.0 13.0 21.3 56.0 24.3 25.9 34.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 12.1 21.0 13.0 21.3 56.0 24.3 25.9 34.2
Queue Length 50th (m) 4.8 50.6 8.6 68.1 9.8 13.2 17.1 50.1
Queue Length 95th (m) 11.5 76.1 18.4 99.0 21.5 21.1 27.9 63.4
Internal Link Dist (m) 226.1 539.2 99.0 233.8
Turn Bay Length (m) 65.0 40.2 37.3 29.6
Base Capacity (vph) 260 1540 338 1616 144 842 334 1055
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.30 0.58 0.40 0.67 0.47 0.31 0.44 0.67

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 72 759 56 123 886 105 62 172 64 136 491 158
Future Volume (vph) 72 759 56 123 886 105 62 172 64 136 491 158
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 6.0 3.0 6.0 6.1 6.1 3.0 6.1
Lane Util. Factor 1.00 *1.00 1.00 0.95 1.00 *1.00 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.98 1.00 0.96 1.00 0.96
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1593 3370 1499 3274 1534 3123 1616 2883
Flt Permitted 0.18 1.00 0.24 1.00 0.35 1.00 0.51 1.00
Satd. Flow (perm) 308 3370 374 3274 568 3123 871 2883
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 78 825 61 134 963 114 67 187 70 148 534 172
RTOR Reduction (vph) 0 5 0 0 9 0 0 52 0 0 37 0
Lane Group Flow (vph) 78 881 0 134 1068 0 67 205 0 148 669 0
Confl. Peds. (#/hr) 18 18 18 18 14 10 10 14
Heavy Vehicles (%) 12% 10% 11% 19% 7% 6% 15% 13% 19% 10% 20% 11%
Turn Type pm+pt NA pm+pt NA Perm NA pm+pt NA
Protected Phases 5 2 1 6 8 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 45.8 40.9 51.2 43.6 17.4 17.4 26.4 26.4
Effective Green, g (s) 45.8 40.9 51.2 43.6 17.4 17.4 26.4 26.4
Actuated g/C Ratio 0.51 0.45 0.57 0.48 0.19 0.19 0.29 0.29
Clearance Time (s) 3.0 6.0 3.0 6.0 6.1 6.1 3.0 6.1
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 226 1531 307 1586 109 603 305 845
v/s Ratio Prot 0.02 0.26 c0.04 c0.33 0.07 0.03 c0.23
v/s Ratio Perm 0.16 0.21 0.12 0.11
v/c Ratio 0.35 0.58 0.44 0.67 0.61 0.34 0.49 0.79
Uniform Delay, d1 12.5 18.1 10.4 17.8 33.2 31.3 25.0 29.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.9 1.6 1.0 2.3 9.9 0.3 1.2 5.1
Delay (s) 13.4 19.7 11.4 20.1 43.1 31.7 26.2 34.4
Level of Service B B B C D C C C
Approach Delay (s) 19.2 19.1 34.0 32.9
Approach LOS B B C C

Intersection Summary
HCM 2000 Control Delay 24.1 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 18.1
Intersection Capacity Utilization 76.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 71 607 109 157 858 53 136 688 122 128 1006 158
Future Volume (vph) 71 607 109 157 858 53 136 688 122 128 1006 158
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 77.5 85.1 104.8 0.0 57.4 64.0 97.0 31.1
Storage Lanes 1 1 1 0 1 1 1 1
Taper Length (m) 29.5 29.8 31.8 16.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 *1.00 1.00 1.00 0.95 1.00
Ped Bike Factor 1.00 0.96 0.99 1.00 0.96 0.99 0.96
Frt 0.850 0.991 0.850 0.850
Flt Protected *0.000 0.950 0.950 0.950
Satd. Flow (prot) 0 3500 1581 1767 3143 0 1733 3684 1597 1767 3433 1581
Flt Permitted 0.157 0.240 0.108 0.234
Satd. Flow (perm) 291 3500 1518 443 3143 0 197 3684 1531 433 3433 1516
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 121 6 133 127
Link Speed (k/h) 50 50 60 60
Link Distance (m) 253.5 302.2 177.5 245.6
Travel Time (s) 18.3 21.8 10.7 14.7
Confl. Peds. (#/hr) 15 21 21 15 18 18 18 18
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 2% 1% 1% 13% 2% 3% 2% 0% 1% 4% 1%
Adj. Flow (vph) 77 660 118 171 933 58 148 748 133 139 1093 172
Shared Lane Traffic (%)
Lane Group Flow (vph) 77 660 118 171 991 0 148 748 133 139 1093 172
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes Yes
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type pm+pt NA Perm pm+pt NA pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 8 8 4 4
Minimum Split (s) 8.0 32.0 32.0 8.0 32.0 8.0 27.0 27.0 8.0 27.0 27.0
Total Split (s) 8.0 40.0 40.0 14.0 46.0 9.0 44.0 44.0 12.0 47.0 47.0
Total Split (%) 7.3% 36.4% 36.4% 12.7% 41.8% 8.2% 40.0% 40.0% 10.9% 42.7% 42.7%
Maximum Green (s) 5.0 33.2 33.2 11.0 39.2 6.0 37.8 37.8 9.0 40.8 40.8
Yellow Time (s) 3.0 4.0 4.0 3.0 4.0 3.0 4.2 4.2 3.0 4.2 4.2
All-Red Time (s) 0.0 2.8 2.8 0.0 2.8 0.0 2.0 2.0 0.0 2.0 2.0
Lost Time Adjust (s) -2.0 0.0 0.0 0.0 0.0 -2.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 1.0 6.8 6.8 3.0 6.8 1.0 6.2 6.2 3.0 6.2 6.2
Lead/Lag Lead Lag Lag Lead Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize?
Walk Time (s) 18.0 18.0 18.0 15.0 15.0 15.0 15.0
Flash Dont Walk (s) 6.0 6.0 6.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 39.0 33.2 33.2 51.0 39.2 51.0 37.8 37.8 53.0 40.8 40.8
Actuated g/C Ratio 0.35 0.30 0.30 0.46 0.36 0.46 0.34 0.34 0.48 0.37 0.37
v/c Ratio 0.75 0.62 0.22 0.51 0.88 0.73 0.59 0.22 0.44 0.86 0.27
Control Delay 0.0 33.0 8.5 21.3 40.2 39.5 32.1 5.3 20.6 40.1 8.6



Lanes, Volumes, Timings AM Peak Hour
99: RR 26 (THICKSON RD) & DUNDAS ST Whitby Oshawa - 2026 Future Background AM

Synchro 11 12-23-2020
IBI Group Page 11

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 0.0 33.0 8.5 21.3 40.2 39.5 32.1 5.3 20.6 40.1 8.6
LOS A C A C D D C A C D A
Approach Delay 26.6 37.4 29.7 34.3
Approach LOS C D C C

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 16 (15%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Pretimed
Maximum v/c Ratio: 0.88
Intersection Signal Delay: 32.6 Intersection LOS: C
Intersection Capacity Utilization 82.5% ICU Level of Service E
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     99: RR 26 (THICKSON RD) & DUNDAS ST
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 77 660 118 171 991 148 748 133 139 1093 172
v/c Ratio 0.75 0.62 0.22 0.51 0.88 0.73 0.59 0.22 0.44 0.86 0.27
Control Delay 0.0 33.0 8.5 21.3 40.2 39.5 32.1 5.3 20.6 40.1 8.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 0.0 33.0 8.5 21.3 40.2 39.5 32.1 5.3 20.6 40.1 8.6
Queue Length 50th (m) 13.6 59.8 2.9 14.4 95.5 15.4 60.4 0.0 15.0 103.7 5.7
Queue Length 95th (m) #38.5 77.6 15.9 22.3 #129.3 #39.2 77.3 11.6 25.6 129.4 18.9
Internal Link Dist (m) 229.5 278.2 153.5 221.6
Turn Bay Length (m) 77.5 85.1 104.8 57.4 64.0 97.0 31.1
Base Capacity (vph) 103 1056 542 337 1123 203 1265 613 317 1273 642
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.75 0.63 0.22 0.51 0.88 0.73 0.59 0.22 0.44 0.86 0.27

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 71 607 109 157 858 53 136 688 122 128 1006 158
Future Volume (vph) 71 607 109 157 858 53 136 688 122 128 1006 158
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 1.0 6.8 6.8 3.0 6.8 1.0 6.2 6.2 3.0 6.2 6.2
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 *1.00 1.00 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 0.96 1.00 1.00 1.00 1.00 0.96 1.00 1.00 0.96
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.00 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 0 3500 1518 1764 3143 1733 3684 1531 1765 3433 1516
Flt Permitted 0.16 1.00 1.00 0.24 1.00 0.11 1.00 1.00 0.23 1.00 1.00
Satd. Flow (perm) 292 3500 1518 445 3143 198 3684 1531 435 3433 1516
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 77 660 118 171 933 58 148 748 133 139 1093 172
RTOR Reduction (vph) 0 0 82 0 4 0 0 0 87 0 0 80
Lane Group Flow (vph) 77 660 36 171 987 0 148 748 46 139 1093 92
Confl. Peds. (#/hr) 15 21 21 15 18 18 18 18
Heavy Vehicles (%) 1% 2% 1% 1% 13% 2% 3% 2% 0% 1% 4% 1%
Turn Type pm+pt NA Perm pm+pt NA pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 8 8 4 4
Actuated Green, G (s) 38.2 33.2 33.2 47.2 39.2 43.8 37.8 37.8 49.8 40.8 40.8
Effective Green, g (s) 42.2 33.2 33.2 47.2 39.2 47.8 37.8 37.8 49.8 40.8 40.8
Actuated g/C Ratio 0.38 0.30 0.30 0.43 0.36 0.43 0.34 0.34 0.45 0.37 0.37
Clearance Time (s) 3.0 6.8 6.8 3.0 6.8 3.0 6.2 6.2 3.0 6.2 6.2
Lane Grp Cap (vph) 93 1056 458 322 1120 197 1265 526 305 1273 562
v/s Ratio Prot 0.19 c0.05 c0.31 c0.05 0.20 c0.04 c0.32
v/s Ratio Perm 0.26 0.02 0.17 0.27 0.03 0.17 0.06
v/c Ratio 0.83 0.62 0.08 0.53 0.88 0.75 0.59 0.09 0.46 0.86 0.16
Uniform Delay, d1 43.8 33.0 27.5 21.1 33.2 22.8 29.7 24.4 19.3 31.9 23.2
Progression Factor 0.92 0.91 1.49 0.92 0.92 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 52.3 2.6 0.3 5.6 9.2 22.9 2.0 0.3 4.8 7.7 0.6
Delay (s) 92.6 32.7 41.2 25.1 39.7 45.7 31.8 24.7 24.1 39.6 23.8
Level of Service F C D C D D C C C D C
Approach Delay (s) 39.2 37.5 32.9 36.1
Approach LOS D D C D

Intersection Summary
HCM 2000 Control Delay 36.3 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 19.0
Intersection Capacity Utilization 82.5% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 79 706 30 64 940 114 59 152 54 137 207 82
Future Volume (vph) 79 706 30 64 940 114 59 152 54 137 207 82
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 37.3 0.0 42.8 0.0 38.5 60.0 26.5 0.0
Storage Lanes 1 0 1 0 1 1 1 0
Taper Length (m) 28.3 43.1 20.4 42.0
Lane Util. Factor 1.00 *0.95 0.95 1.00 *0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00
Ped Bike Factor 1.00 0.99 1.00 0.99 0.99 0.99 0.99
Frt 0.994 0.984 0.960 0.957
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1608 3181 0 1668 3187 0 1684 3092 0 1552 1570 0
Flt Permitted 0.127 0.271 0.394 0.585
Satd. Flow (perm) 215 3181 0 473 3187 0 693 3092 0 949 1570 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 5 16 59 23
Link Speed (k/h) 50 50 50 50
Link Distance (m) 110.3 818.0 1197.3 2064.6
Travel Time (s) 7.9 58.9 86.2 148.7
Confl. Peds. (#/hr) 11 14 14 11 13 10 10 13
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 11% 11% 19% 7% 11% 1% 6% 11% 8% 15% 16% 8%
Adj. Flow (vph) 86 767 33 70 1022 124 64 165 59 149 225 89
Shared Lane Traffic (%)
Lane Group Flow (vph) 86 800 0 70 1146 0 64 224 0 149 314 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes Yes
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 14 24 15
Number of Detectors 1 0 1 0 2 1 1 1
Detector Template 
Leading Detector (m) 23.0 0.0 23.0 0.0 24.0 15.0 9.0 9.0
Trailing Detector (m) 14.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 14.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 0.0 9.0 0.0 9.0 15.0 9.0 9.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 15.0
Detector 2 Size(m) 9.0
Detector 2 Type Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4
Detector Phase 5 1 3 8 7 4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Switch Phase
Minimum Initial (s) 5.0 20.0 5.0 20.0 5.0 8.0 5.0 8.0
Minimum Split (s) 8.0 29.2 8.0 29.2 8.0 35.7 8.0 35.7
Total Split (s) 8.0 38.0 8.0 38.0 8.0 36.0 8.0 36.0
Total Split (%) 8.9% 42.2% 8.9% 42.2% 8.9% 40.0% 8.9% 40.0%
Maximum Green (s) 5.0 32.0 5.0 32.0 5.0 29.3 5.0 29.3
Yellow Time (s) 3.0 3.7 3.0 3.7 3.0 4.0 3.0 4.0
All-Red Time (s) 0.0 2.3 0.0 2.3 0.0 2.7 0.0 2.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.0 3.0 6.0 3.0 6.7 3.0 6.7
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 16.0 16.0 22.0 22.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 49.4 41.5 48.8 41.2 29.5 20.8 30.1 22.4
Actuated g/C Ratio 0.55 0.46 0.54 0.46 0.33 0.23 0.33 0.25
v/c Ratio 0.41 0.54 0.21 0.78 0.23 0.30 0.43 0.77
Control Delay 17.1 21.5 11.3 26.9 18.3 20.0 23.2 41.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 17.1 21.5 11.3 26.9 18.3 20.0 23.2 41.6
LOS B C B C B C C D
Approach Delay 21.1 26.0 19.6 35.7
Approach LOS C C B D

Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 24.3 (27%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 85
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.78
Intersection Signal Delay: 25.4 Intersection LOS: C
Intersection Capacity Utilization 74.6% ICU Level of Service D
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     100: DUNDAS ST & GARRARD RD
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 86 800 70 1146 64 224 149 314
v/c Ratio 0.41 0.54 0.21 0.78 0.23 0.30 0.43 0.77
Control Delay 17.1 21.5 11.3 26.9 18.3 20.0 23.2 41.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 17.1 21.5 11.3 26.9 18.3 20.0 23.2 41.6
Queue Length 50th (m) 6.0 49.9 6.6 93.3 6.5 11.0 16.1 43.4
Queue Length 95th (m) 14.6 75.4 m10.2 #137.6 12.0 17.4 24.7 62.9
Internal Link Dist (m) 86.3 794.0 1173.3 2040.6
Turn Bay Length (m) 37.3 42.8 38.5 26.5
Base Capacity (vph) 210 1468 332 1466 281 1046 350 526
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.41 0.54 0.21 0.78 0.23 0.21 0.43 0.60

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 79 706 30 64 940 114 59 152 54 137 207 82
Future Volume (vph) 79 706 30 64 940 114 59 152 54 137 207 82
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 6.0 3.0 6.0 3.0 6.7 3.0 6.7
Lane Util. Factor 1.00 *0.95 1.00 *0.95 1.00 0.95 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.98 1.00 0.96 1.00 0.96
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1608 3181 1665 3187 1680 3094 1546 1571
Flt Permitted 0.13 1.00 0.27 1.00 0.39 1.00 0.58 1.00
Satd. Flow (perm) 215 3181 476 3187 697 3094 951 1571
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 86 767 33 70 1022 124 64 165 59 149 225 89
RTOR Reduction (vph) 0 3 0 0 9 0 0 45 0 0 17 0
Lane Group Flow (vph) 86 797 0 70 1137 0 64 179 0 149 297 0
Confl. Peds. (#/hr) 11 14 14 11 13 10 10 13
Heavy Vehicles (%) 11% 11% 19% 7% 11% 1% 6% 11% 8% 15% 16% 8%
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 45.2 40.2 44.6 39.9 25.4 21.4 27.4 22.4
Effective Green, g (s) 45.2 40.2 44.6 39.9 25.4 21.4 27.4 22.4
Actuated g/C Ratio 0.50 0.45 0.50 0.44 0.28 0.24 0.30 0.25
Clearance Time (s) 3.0 6.0 3.0 6.0 3.0 6.7 3.0 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 185 1420 297 1412 240 735 322 391
v/s Ratio Prot c0.03 0.25 0.01 c0.36 0.01 0.06 c0.03 c0.19
v/s Ratio Perm 0.21 0.10 0.06 0.11
v/c Ratio 0.46 0.56 0.24 0.81 0.27 0.24 0.46 0.76
Uniform Delay, d1 14.5 18.4 12.5 21.7 24.4 27.8 24.4 31.3
Progression Factor 1.00 1.00 0.94 1.01 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.8 1.6 0.2 3.0 0.6 0.2 1.1 8.2
Delay (s) 16.3 20.0 11.9 24.9 25.0 27.9 25.5 39.5
Level of Service B B B C C C C D
Approach Delay (s) 19.6 24.2 27.3 35.0
Approach LOS B C C C

Intersection Summary
HCM 2000 Control Delay 24.8 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 18.7
Intersection Capacity Utilization 74.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 26 776 96 13 1040 31 86 31 20 29 39 60
Future Volume (vph) 26 776 96 13 1040 31 86 31 20 29 39 60
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 41.4 0.0 25.9 0.0 33.5 0.0 28.6 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 23.3 14.6 40.0 22.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.98 1.00 0.98 0.99 0.99 0.98
Frt 0.984 0.996 0.941 0.909
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1552 3112 0 1668 3208 0 1566 1652 0 1623 1548 0
Flt Permitted 0.201 0.302 0.687 0.720
Satd. Flow (perm) 328 3112 0 521 3208 0 1107 1652 0 1217 1548 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 27 5 22 64
Link Speed (k/h) 50 50 50 50
Link Distance (m) 563.2 253.5 146.1 163.8
Travel Time (s) 40.6 18.3 10.5 11.8
Confl. Peds. (#/hr) 2 17 17 2 14 6 6 14
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 15% 12% 11% 7% 11% 2% 14% 10% 0% 10% 6% 9%
Adj. Flow (vph) 28 843 104 14 1130 34 93 34 22 32 42 65
Shared Lane Traffic (%)
Lane Group Flow (vph) 28 947 0 14 1164 0 93 56 0 32 107 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes Yes
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 0 0 0 1 1 1 1
Detector Template 
Leading Detector (m) 22.3 0.0 0.0 0.0 9.0 9.0 15.0 15.0
Trailing Detector (m) 13.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 13.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 0.0 0.0 0.0 9.0 9.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA Perm NA Perm NA Perm NA
Protected Phases 5 2 6 8 4
Permitted Phases 2 6 8 4
Detector Phase 5 8 8 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 9.0 28.0 28.0 28.0 25.0 25.0 25.0 25.0
Total Split (s) 9.0 81.0 72.0 72.0 29.0 29.0 29.0 29.0
Total Split (%) 8.2% 73.6% 65.5% 65.5% 26.4% 26.4% 26.4% 26.4%
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 6.0 75.4 66.4 66.4 23.0 23.0 23.0 23.0
Yellow Time (s) 3.0 4.0 4.0 4.0 3.3 3.3 3.3 3.3
All-Red Time (s) 0.0 1.6 1.6 1.6 2.7 2.7 2.7 2.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 5.6 5.6 5.6 6.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max C-Max None None None None
Walk Time (s) 10.0 10.0 10.0 13.0 13.0 13.0 13.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 86.4 83.8 78.8 78.8 14.6 14.6 14.6 14.6
Actuated g/C Ratio 0.79 0.76 0.72 0.72 0.13 0.13 0.13 0.13
v/c Ratio 0.09 0.40 0.04 0.51 0.64 0.24 0.20 0.41
Control Delay 4.0 5.4 15.2 18.2 63.4 29.5 43.0 23.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 4.0 5.4 15.2 18.2 63.4 29.5 43.0 23.5
LOS A A B B E C D C
Approach Delay 5.3 18.1 50.6 28.0
Approach LOS A B D C

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 84.7 (77%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.64
Intersection Signal Delay: 15.6 Intersection LOS: B
Intersection Capacity Utilization 51.5% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     154: GLEN HILL DR & DUNDAS ST
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 28 947 14 1164 93 56 32 107
v/c Ratio 0.09 0.40 0.04 0.51 0.64 0.24 0.20 0.41
Control Delay 4.0 5.4 15.2 18.2 63.4 29.5 43.0 23.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 4.0 5.4 15.2 18.2 63.4 29.5 43.0 23.5
Queue Length 50th (m) 1.0 26.9 1.4 81.3 17.7 6.1 5.7 7.7
Queue Length 95th (m) 3.5 46.3 m2.4 m104.2 31.4 15.5 13.2 21.1
Internal Link Dist (m) 539.2 229.5 122.1 139.8
Turn Bay Length (m) 41.4 25.9 33.5 28.6
Base Capacity (vph) 324 2378 373 2300 231 362 254 374
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.09 0.40 0.04 0.51 0.40 0.15 0.13 0.29

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 26 776 96 13 1040 31 86 31 20 29 39 60
Future Volume (vph) 26 776 96 13 1040 31 86 31 20 29 39 60
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 5.6 5.6 5.6 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 0.99 1.00 0.98
Flpb, ped/bikes 1.00 1.00 0.98 1.00 0.98 1.00 0.99 1.00
Frt 1.00 0.98 1.00 1.00 1.00 0.94 1.00 0.91
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1552 3110 1640 3207 1531 1652 1606 1548
Flt Permitted 0.20 1.00 0.30 1.00 0.69 1.00 0.72 1.00
Satd. Flow (perm) 328 3110 522 3207 1107 1652 1218 1548
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 28 843 104 14 1130 34 93 34 22 32 42 65
RTOR Reduction (vph) 0 6 0 0 1 0 0 19 0 0 56 0
Lane Group Flow (vph) 28 941 0 14 1163 0 93 37 0 32 51 0
Confl. Peds. (#/hr) 2 17 17 2 14 6 6 14
Heavy Vehicles (%) 15% 12% 11% 7% 11% 2% 14% 10% 0% 10% 6% 9%
Turn Type pm+pt NA Perm NA Perm NA Perm NA
Protected Phases 5 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 83.8 83.8 77.6 77.6 14.6 14.6 14.6 14.6
Effective Green, g (s) 83.8 83.8 77.6 77.6 14.6 14.6 14.6 14.6
Actuated g/C Ratio 0.76 0.76 0.71 0.71 0.13 0.13 0.13 0.13
Clearance Time (s) 3.0 5.6 5.6 5.6 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 285 2369 368 2262 146 219 161 205
v/s Ratio Prot 0.00 c0.30 c0.36 0.02 0.03
v/s Ratio Perm 0.07 0.03 c0.08 0.03
v/c Ratio 0.10 0.40 0.04 0.51 0.64 0.17 0.20 0.25
Uniform Delay, d1 4.2 4.5 4.9 7.5 45.2 42.3 42.5 42.8
Progression Factor 1.00 1.00 2.09 2.12 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.5 0.1 0.5 8.8 0.4 0.6 0.6
Delay (s) 4.3 5.0 10.4 16.4 54.0 42.7 43.1 43.4
Level of Service A A B B D D D D
Approach Delay (s) 5.0 16.3 49.7 43.4
Approach LOS A B D D

Intersection Summary
HCM 2000 Control Delay 15.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 14.6
Intersection Capacity Utilization 51.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 12 847 5 3 1159 48 0 0 2 36 0 14
Future Volume (vph) 12 847 5 3 1159 48 0 0 2 36 0 14
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 49.7 0.0 52.2 0.0 0.0 0.0 20.3 0.0
Storage Lanes 1 0 1 0 0 0 1 0
Taper Length (m) 0.0 25.0 0.0 35.7
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 1.00 1.00 0.98 0.99 0.98
Frt 0.999 0.994 0.865 0.850
Flt Protected 0.950 0.950 0.950
Satd. Flow (prot) 1638 3153 0 1785 3189 0 0 1593 0 1608 1285 0
Flt Permitted 0.197 0.305 0.757
Satd. Flow (perm) 339 3153 0 572 3189 0 0 1593 0 1271 1285 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 1 8 180 89
Link Speed (k/h) 50 50 50 50
Link Distance (m) 302.2 414.1 37.7 183.4
Travel Time (s) 21.8 29.8 2.7 13.2
Confl. Peds. (#/hr) 6 3 3 6 4 5 5 4
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 9% 13% 29% 0% 11% 14% 0% 100% 0% 11% 0% 22%
Adj. Flow (vph) 13 921 5 3 1260 52 0 0 2 39 0 15
Shared Lane Traffic (%)
Lane Group Flow (vph) 13 926 0 3 1312 0 0 2 0 39 15 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 0.0 3.5
Link Offset(m) 0.0 0.0 -10.1 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes Yes
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 0 0 0 1 1 1 1
Detector Template 
Leading Detector (m) 9.0 0.0 0.0 0.0 15.0 9.0 9.0 9.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 0.0 0.0 0.0 15.0 9.0 9.0 9.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Detector Phase 2 8 8 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 28.0 28.0 28.0 28.0 28.0 28.0 28.0 28.0
Total Split (s) 80.0 80.0 80.0 80.0 30.0 30.0 30.0 30.0
Total Split (%) 72.7% 72.7% 72.7% 72.7% 27.3% 27.3% 27.3% 27.3%
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 74.3 74.3 74.3 74.3 24.0 24.0 24.0 24.0
Yellow Time (s) 3.7 3.7 3.7 3.7 3.5 3.5 3.5 3.5
All-Red Time (s) 2.0 2.0 2.0 2.0 2.5 2.5 2.5 2.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.7 5.7 5.7 5.7 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None None None
Walk Time (s) 15.0 15.0 15.0 15.0 16.0 16.0 16.0 16.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 96.6 96.6 96.6 96.6 9.6 9.6 9.6
Actuated g/C Ratio 0.88 0.88 0.88 0.88 0.09 0.09 0.09
v/c Ratio 0.04 0.33 0.01 0.47 0.01 0.35 0.08
Control Delay 2.2 2.6 2.7 3.3 0.0 55.7 0.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 2.2 2.6 2.7 3.3 0.0 55.7 0.8
LOS A A A A A E A
Approach Delay 2.6 3.3 40.5
Approach LOS A A D

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.47
Intersection Signal Delay: 3.9 Intersection LOS: A
Intersection Capacity Utilization 53.1% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     169: DUNDAS ST & KATHLEEN ST
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Lane Group EBL EBT WBL WBT NBT SBL SBT
Lane Group Flow (vph) 13 926 3 1312 2 39 15
v/c Ratio 0.04 0.33 0.01 0.47 0.01 0.35 0.08
Control Delay 2.2 2.6 2.7 3.3 0.0 55.7 0.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 2.2 2.6 2.7 3.3 0.0 55.7 0.8
Queue Length 50th (m) 0.3 12.5 0.1 32.6 0.0 7.5 0.0
Queue Length 95th (m) m0.8 20.5 0.6 52.2 0.0 16.8 0.0
Internal Link Dist (m) 278.2 390.1 13.7 159.4
Turn Bay Length (m) 49.7 52.2 20.3
Base Capacity (vph) 297 2769 502 2802 488 277 349
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.04 0.33 0.01 0.47 0.00 0.14 0.04

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 12 847 5 3 1159 48 0 0 2 36 0 14
Future Volume (vph) 12 847 5 3 1159 48 0 0 2 36 0 14
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.7 5.7 5.7 5.7 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00
Frt 1.00 1.00 1.00 0.99 0.86 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1634 3154 1781 3189 1593 1595 1285
Flt Permitted 0.20 1.00 0.31 1.00 1.00 0.76 1.00
Satd. Flow (perm) 339 3154 572 3189 1593 1271 1285
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 13 921 5 3 1260 52 0 0 2 39 0 15
RTOR Reduction (vph) 0 0 0 0 1 0 0 2 0 0 14 0
Lane Group Flow (vph) 13 926 0 3 1311 0 0 0 0 39 1 0
Confl. Peds. (#/hr) 6 3 3 6 4 5 5 4
Heavy Vehicles (%) 9% 13% 29% 0% 11% 14% 0% 100% 0% 11% 0% 22%
Turn Type Perm NA Perm NA NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 91.9 91.9 91.9 91.9 6.4 6.4 6.4
Effective Green, g (s) 91.9 91.9 91.9 91.9 6.4 6.4 6.4
Actuated g/C Ratio 0.84 0.84 0.84 0.84 0.06 0.06 0.06
Clearance Time (s) 5.7 5.7 5.7 5.7 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 283 2635 477 2664 92 73 74
v/s Ratio Prot 0.29 c0.41 0.00 0.00
v/s Ratio Perm 0.04 0.01 c0.03
v/c Ratio 0.05 0.35 0.01 0.49 0.00 0.53 0.01
Uniform Delay, d1 1.5 2.1 1.5 2.5 48.8 50.4 48.8
Progression Factor 0.78 1.01 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.3 0.0 0.7 0.0 7.3 0.1
Delay (s) 1.5 2.4 1.5 3.2 48.8 57.7 48.9
Level of Service A A A A D E D
Approach Delay (s) 2.4 3.2 48.8 55.2
Approach LOS A A D E

Intersection Summary
HCM 2000 Control Delay 4.1 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.49
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 11.7
Intersection Capacity Utilization 53.1% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 0 0 1081 22 0 20
Future Volume (vph) 0 0 1081 22 0 20
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 0.86 0.86 1.00 1.00
Frt 0.997 0.865
Flt Protected
Satd. Flow (prot) 0 0 6320 0 0 1625
Flt Permitted
Satd. Flow (perm) 0 0 6320 0 0 1625
Link Speed (k/h) 50 50 48
Link Distance (m) 285.3 225.6 170.3
Travel Time (s) 20.5 16.2 12.8
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 2% 0% 0% 0%
Adj. Flow (vph) 0 0 1175 24 0 22
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 1199 0 0 22
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 0.0 0.0 0.0
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 24 14 24 14
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 26.0% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 124 910 63 81 490 0 0 1028 81
Future Volume (vph) 0 0 0 124 910 63 81 490 0 0 1028 81
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 2000 1900 1900 1900 2005 1900
Storage Length (m) 0.0 0.0 0.0 0.0 30.0 0.0 0.0 0.0
Storage Lanes 0 0 0 0 1 0 0 0
Taper Length (m) 0.0 0.0 12.0 0.0
Lane Util. Factor 1.00 1.00 1.00 0.91 *1.00 0.91 1.00 0.95 1.00 1.00 *1.00 0.95
Ped Bike Factor 1.00 1.00 1.00
Frt 0.991 0.989
Flt Protected 0.994 0.950
Satd. Flow (prot) 0 0 0 0 4938 0 1691 3181 0 0 3449 0
Flt Permitted 0.994 0.128
Satd. Flow (perm) 0 0 0 0 4933 0 227 3181 0 0 3449 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 15 15
Link Speed (k/h) 50 50 50 50
Link Distance (m) 226.5 417.7 98.9 574.3
Travel Time (s) 16.3 30.1 7.1 41.3
Confl. Peds. (#/hr) 8 11 19 19
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 0% 2% 1% 0% 0% 1% 0% 0% 2% 3%
Adj. Flow (vph) 0 0 0 135 989 68 88 533 0 0 1117 88
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 0 1192 0 88 533 0 0 1205 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.09 1.16 1.16 1.16 1.08 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA pm+pt NA NA
Protected Phases 6 3 8 4
Permitted Phases 6 8
Minimum Split (s) 26.0 26.0 11.0 24.0 24.0
Total Split (s) 26.0 26.0 11.0 44.0 33.0
Total Split (%) 37.1% 37.1% 15.7% 62.9% 47.1%
Maximum Green (s) 20.3 20.3 5.6 38.6 27.6
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.0 2.0 1.7 1.7 1.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.7 5.4 5.4 5.4
Lead/Lag Lag Lead
Lead-Lag Optimize?
Walk Time (s) 13.0 13.0 11.0 11.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 20.3 38.6 38.6 27.6
Actuated g/C Ratio 0.29 0.55 0.55 0.39
v/c Ratio 0.83 0.36 0.30 0.88
Control Delay 16.4 8.3 1.0 28.9
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 1.7
Total Delay 16.4 8.3 1.0 30.6
LOS B A A C
Approach Delay 16.4 2.0 30.6
Approach LOS B A C

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 11.2 (16%), Referenced to phase 6:WBTL, Start of Green
Natural Cycle: 65
Control Type: Pretimed
Maximum v/c Ratio: 0.88
Intersection Signal Delay: 19.1 Intersection LOS: B
Intersection Capacity Utilization 75.2% ICU Level of Service D
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     12: RR 53 (STEVENSON RD) & BOND ST
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Lane Group WBT NBL NBT SBT
Lane Group Flow (vph) 1192 88 533 1205
v/c Ratio 0.83 0.36 0.30 0.88
Control Delay 16.4 8.3 1.0 28.9
Queue Delay 0.0 0.0 0.0 1.7
Total Delay 16.4 8.3 1.0 30.6
Queue Length 50th (m) 43.0 2.1 2.0 64.6
Queue Length 95th (m) 49.0 m6.6 2.1 #98.5
Internal Link Dist (m) 393.7 74.9 550.3
Turn Bay Length (m) 30.0
Base Capacity (vph) 1441 242 1754 1368
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 64
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.83 0.36 0.30 0.92

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 124 910 63 81 490 0 0 1028 81
Future Volume (vph) 0 0 0 124 910 63 81 490 0 0 1028 81
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 2000 1900 1900 1900 2005 1900
Total Lost time (s) 5.7 5.4 5.4 5.4
Lane Util. Factor *1.00 1.00 0.95 *1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 0.99 1.00 1.00 0.99
Flt Protected 0.99 0.95 1.00 1.00
Satd. Flow (prot) 4937 1691 3181 3449
Flt Permitted 0.99 0.13 1.00 1.00
Satd. Flow (perm) 4937 228 3181 3449
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 135 989 68 88 533 0 0 1117 88
RTOR Reduction (vph) 0 0 0 0 11 0 0 0 0 0 9 0
Lane Group Flow (vph) 0 0 0 0 1181 0 88 533 0 0 1196 0
Confl. Peds. (#/hr) 8 11 19 19
Heavy Vehicles (%) 0% 0% 0% 2% 1% 0% 0% 1% 0% 0% 2% 3%
Turn Type Perm NA pm+pt NA NA
Protected Phases 6 3 8 4
Permitted Phases 6 8
Actuated Green, G (s) 20.3 38.6 38.6 27.6
Effective Green, g (s) 20.3 38.6 38.6 27.6
Actuated g/C Ratio 0.29 0.55 0.55 0.39
Clearance Time (s) 5.7 5.4 5.4 5.4
Lane Grp Cap (vph) 1431 242 1754 1359
v/s Ratio Prot 0.03 c0.17 c0.35
v/s Ratio Perm 0.24 0.17
v/c Ratio 0.83 0.36 0.30 0.88
Uniform Delay, d1 23.2 20.0 8.5 19.7
Progression Factor 0.47 0.32 0.07 1.00
Incremental Delay, d2 5.0 3.3 0.4 8.4
Delay (s) 15.8 9.7 1.0 28.1
Level of Service B A A C
Approach Delay (s) 0.0 15.8 2.2 28.1
Approach LOS A B A C

Intersection Summary
HCM 2000 Control Delay 17.9 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 16.5
Intersection Capacity Utilization 75.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 101 916 55 30 55 0 0 180 56
Future Volume (vph) 0 0 0 101 916 55 30 55 0 0 180 56
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 0.0 0.0 30.0 0.0 0.0 0.0
Storage Lanes 0 0 0 0 1 0 0 0
Taper Length (m) 0.0 0.0 25.0 0.0
Lane Util. Factor 1.00 1.00 1.00 0.91 0.91 0.91 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00
Frt 0.992 0.968
Flt Protected 0.995 0.950
Satd. Flow (prot) 0 0 0 0 4503 0 1591 1691 0 0 1637 0
Flt Permitted 0.995 0.557
Satd. Flow (perm) 0 0 0 0 4501 0 933 1691 0 0 1637 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 16 25
Link Speed (k/h) 50 50 50 50
Link Distance (m) 417.7 284.9 101.7 576.9
Travel Time (s) 30.1 20.5 7.3 41.5
Confl. Peds. (#/hr) 4 13 12 12
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 0% 1% 1% 0% 1% 0% 0% 0% 0% 0%
Adj. Flow (vph) 0 0 0 110 996 60 33 60 0 0 196 61
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 0 1166 0 33 60 0 0 257 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA Perm NA NA
Protected Phases 2 4 4
Permitted Phases 2 4
Minimum Split (s) 28.0 28.0 23.0 23.0 23.0
Total Split (s) 39.0 39.0 31.0 31.0 31.0
Total Split (%) 55.7% 55.7% 44.3% 44.3% 44.3%
Maximum Green (s) 33.5 33.5 25.4 25.4 25.4
Yellow Time (s) 3.3 3.3 3.3 3.3 3.3
All-Red Time (s) 2.2 2.2 2.3 2.3 2.3
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.6 5.6 5.6
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 12.0 12.0 11.0 11.0 11.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 33.5 25.4 25.4 25.4
Actuated g/C Ratio 0.48 0.36 0.36 0.36
v/c Ratio 0.54 0.10 0.10 0.42
Control Delay 5.6 6.5 6.3 17.7
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 5.6 6.5 6.3 17.7
LOS A A A B
Approach Delay 5.6 6.4 17.7
Approach LOS A A B

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 39.9 (57%), Referenced to phase 2:WBTL, Start of Green
Natural Cycle: 55
Control Type: Pretimed
Maximum v/c Ratio: 0.54
Intersection Signal Delay: 7.7 Intersection LOS: A
Intersection Capacity Utilization 58.3% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     14: GIBBONS ST & BOND ST
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Lane Group WBT NBL NBT SBT
Lane Group Flow (vph) 1166 33 60 257
v/c Ratio 0.54 0.10 0.10 0.42
Control Delay 5.6 6.5 6.3 17.7
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 5.6 6.5 6.3 17.7
Queue Length 50th (m) 10.6 1.3 2.5 20.3
Queue Length 95th (m) 12.9 m3.4 m5.2 37.0
Internal Link Dist (m) 260.9 77.7 552.9
Turn Bay Length (m) 30.0
Base Capacity (vph) 2162 338 613 609
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.54 0.10 0.10 0.42

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 101 916 55 30 55 0 0 180 56
Future Volume (vph) 0 0 0 101 916 55 30 55 0 0 180 56
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.6 5.6 5.6
Lane Util. Factor 0.91 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 0.99 1.00 1.00 0.97
Flt Protected 1.00 0.95 1.00 1.00
Satd. Flow (prot) 4504 1591 1691 1637
Flt Permitted 1.00 0.56 1.00 1.00
Satd. Flow (perm) 4504 932 1691 1637
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 110 996 60 33 60 0 0 196 61
RTOR Reduction (vph) 0 0 0 0 8 0 0 0 0 0 16 0
Lane Group Flow (vph) 0 0 0 0 1158 0 33 60 0 0 241 0
Confl. Peds. (#/hr) 4 13 12 12
Heavy Vehicles (%) 0% 0% 0% 1% 1% 0% 1% 0% 0% 0% 0% 0%
Turn Type Perm NA Perm NA NA
Protected Phases 2 4 4
Permitted Phases 2 4
Actuated Green, G (s) 33.5 25.4 25.4 25.4
Effective Green, g (s) 33.5 25.4 25.4 25.4
Actuated g/C Ratio 0.48 0.36 0.36 0.36
Clearance Time (s) 5.5 5.6 5.6 5.6
Lane Grp Cap (vph) 2155 338 613 593
v/s Ratio Prot 0.04 c0.15
v/s Ratio Perm 0.26 0.04
v/c Ratio 0.54 0.10 0.10 0.41
Uniform Delay, d1 12.8 14.7 14.7 16.7
Progression Factor 0.38 0.39 0.40 1.00
Incremental Delay, d2 0.7 0.6 0.3 2.1
Delay (s) 5.6 6.3 6.1 18.7
Level of Service A A A B
Approach Delay (s) 0.0 5.6 6.2 18.7
Approach LOS A A A B

Intersection Summary
HCM 2000 Control Delay 7.9 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 11.1
Intersection Capacity Utilization 58.3% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 154 920 40 98 298 0 0 492 117
Future Volume (vph) 0 0 0 154 920 40 98 298 0 0 492 117
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 0.91 0.91 0.95 0.95 1.00 1.00 0.95 0.95
Ped Bike Factor 0.98 1.00 1.00 0.99
Frt 0.994 0.971
Flt Protected 0.950 0.988
Satd. Flow (prot) 0 0 0 1575 4496 0 0 3143 0 0 3063 0
Flt Permitted 0.950 0.652
Satd. Flow (perm) 0 0 0 1540 4496 0 0 2068 0 0 3063 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 10 43
Link Speed (k/h) 50 50 50 50
Link Distance (m) 130.2 285.3 115.6 63.6
Travel Time (s) 9.4 20.5 8.3 4.6
Confl. Peds. (#/hr) 19 9 29 29
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 0% 2% 2% 1% 1% 1% 0% 0% 1% 1%
Adj. Flow (vph) 0 0 0 167 1000 43 107 324 0 0 535 127
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 167 1043 0 0 431 0 0 662 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 0.0 0.0
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA pm+pt NA NA
Protected Phases 6 3 8 4
Permitted Phases 6 8
Minimum Split (s) 26.0 26.0 12.0 26.0 26.0
Total Split (s) 30.0 30.0 12.0 40.0 28.0
Total Split (%) 42.9% 42.9% 17.1% 57.1% 40.0%
Maximum Green (s) 24.1 24.1 5.8 33.8 21.8
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.2 2.2 2.5 2.5 2.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.9 5.9 6.2 6.2
Lead/Lag Lag Lead
Lead-Lag Optimize? Yes
Walk Time (s) 13.0 13.0 14.0 14.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 24.1 24.1 33.8 21.8
Actuated g/C Ratio 0.34 0.34 0.48 0.31
v/c Ratio 0.32 0.67 0.40 0.67
Control Delay 6.8 8.5 16.4 23.6
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 6.8 8.5 16.4 23.6
LOS A A B C



Lanes, Volumes, Timings AM Peak Hour
16: RR 54 (PARK RD W) & BOND ST Whitby Oshawa - 2026 Future Background AM

Synchro 11 12-23-2020
IBI Group Page 11

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Approach Delay 8.3 16.4 23.6
Approach LOS A B C

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 16.8 (24%), Referenced to phase 6:WBTL, Start of Green
Natural Cycle: 65
Control Type: Pretimed
Maximum v/c Ratio: 0.67
Intersection Signal Delay: 14.2 Intersection LOS: B
Intersection Capacity Utilization 68.1% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     16: RR 54 (PARK RD W) & BOND ST
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Lane Group WBL WBT NBT SBT
Lane Group Flow (vph) 167 1043 431 662
v/c Ratio 0.32 0.67 0.40 0.67
Control Delay 6.8 8.5 16.4 23.6
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 6.8 8.5 16.4 23.6
Queue Length 50th (m) 5.3 16.2 25.5 33.8
Queue Length 95th (m) 12.2 21.7 m38.0 49.5
Internal Link Dist (m) 261.3 91.6 39.6
Turn Bay Length (m)
Base Capacity (vph) 530 1554 1087 983
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.32 0.67 0.40 0.67

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 154 920 40 98 298 0 0 492 117
Future Volume (vph) 0 0 0 154 920 40 98 298 0 0 492 117
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.9 5.9 6.2 6.2
Lane Util. Factor 1.00 0.91 0.95 0.95
Frpb, ped/bikes 1.00 1.00 1.00 0.99
Flpb, ped/bikes 0.98 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.97
Flt Protected 0.95 1.00 0.99 1.00
Satd. Flow (prot) 1540 4496 3137 3064
Flt Permitted 0.95 1.00 0.65 1.00
Satd. Flow (perm) 1540 4496 2071 3064
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 167 1000 43 107 324 0 0 535 127
RTOR Reduction (vph) 0 0 0 0 7 0 0 0 0 0 30 0
Lane Group Flow (vph) 0 0 0 167 1036 0 0 431 0 0 632 0
Confl. Peds. (#/hr) 19 9 29 29
Heavy Vehicles (%) 0% 0% 0% 2% 2% 1% 1% 1% 0% 0% 1% 1%
Turn Type Perm NA pm+pt NA NA
Protected Phases 6 3 8 4
Permitted Phases 6 8
Actuated Green, G (s) 24.1 24.1 33.8 21.8
Effective Green, g (s) 24.1 24.1 33.8 21.8
Actuated g/C Ratio 0.34 0.34 0.48 0.31
Clearance Time (s) 5.9 5.9 6.2 6.2
Lane Grp Cap (vph) 530 1547 1088 954
v/s Ratio Prot c0.23 c0.03 c0.21
v/s Ratio Perm 0.11 0.16
v/c Ratio 0.32 0.67 0.40 0.66
Uniform Delay, d1 16.9 19.6 11.6 20.9
Progression Factor 0.31 0.33 1.28 1.00
Incremental Delay, d2 1.3 2.0 0.9 3.6
Delay (s) 6.6 8.5 15.6 24.5
Level of Service A A B C
Approach Delay (s) 0.0 8.3 15.6 24.5
Approach LOS A A B C

Intersection Summary
HCM 2000 Control Delay 14.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 18.3
Intersection Capacity Utilization 68.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 40 991 46 29 132 0 0 77 152
Future Volume (vph) 0 0 0 40 991 46 29 132 0 0 77 152
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 0.0 40.0 15.0 0.0 0.0 0.0
Storage Lanes 0 0 0 0 1 0 0 0
Taper Length (m) 0.0 0.0 25.0 0.0
Lane Util. Factor 1.00 1.00 1.00 0.86 0.86 0.86 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.99 0.98
Frt 0.994 0.911
Flt Protected 0.998 0.950
Satd. Flow (prot) 0 0 0 0 4741 0 1591 1691 0 0 1510 0
Flt Permitted 0.998 0.532
Satd. Flow (perm) 0 0 0 0 4733 0 880 1691 0 0 1510 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 16 143
Link Speed (k/h) 50 50 50 50
Link Distance (m) 225.6 137.8 101.3 180.2
Travel Time (s) 16.2 9.9 7.3 13.0
Confl. Peds. (#/hr) 20 32 16 16
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 0% 4% 3% 3% 1% 0% 0% 0% 0% 0%
Parking  (#/hr) 100 100 100
Adj. Flow (vph) 0 0 0 43 1077 50 32 143 0 0 84 165
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 0 1170 0 32 143 0 0 249 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left L NA Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.42 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA pm+pt NA NA
Protected Phases 2 3 3 4 4
Permitted Phases 2 3 4
Minimum Split (s) 27.0 27.0 8.0 24.0
Total Split (s) 36.0 36.0 8.0 26.0
Total Split (%) 51.4% 51.4% 11.4% 37.1%
Maximum Green (s) 30.4 30.4 5.0 20.5
Yellow Time (s) 4.0 4.0 3.0 3.7
All-Red Time (s) 1.6 1.6 0.0 1.8
Lost Time Adjust (s) 0.0 0.0 0.0
Total Lost Time (s) 5.6 3.0 5.5
Lead/Lag Lead Lag
Lead-Lag Optimize?
Walk Time (s) 7.0 7.0 7.0
Flash Dont Walk (s) 8.0 8.0 11.0
Pedestrian Calls (#/hr) 0 0 0
Act Effct Green (s) 30.4 28.0 31.0 20.5
Actuated g/C Ratio 0.43 0.40 0.44 0.29
v/c Ratio 0.57 0.08 0.19 0.46
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Control Delay 5.9 11.8 12.8 12.0
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 5.9 11.8 12.8 12.0
LOS A B B B
Approach Delay 5.9 12.6 12.0
Approach LOS A B B

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 44.1 (63%), Referenced to phase 2:WBTL, Start of Green
Natural Cycle: 60
Control Type: Pretimed
Maximum v/c Ratio: 0.57
Intersection Signal Delay: 7.6 Intersection LOS: A
Intersection Capacity Utilization 50.3% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     18: MCMILLAN DR & BOND ST
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Lane Group WBT NBL NBT SBT
Lane Group Flow (vph) 1170 32 143 249
v/c Ratio 0.57 0.08 0.19 0.46
Control Delay 5.9 11.8 12.8 12.0
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 5.9 11.8 12.8 12.0
Queue Length 50th (m) 9.0 2.1 10.1 9.6
Queue Length 95th (m) 9.6 6.1 19.3 26.2
Internal Link Dist (m) 113.8 77.3 156.2
Turn Bay Length (m) 15.0
Base Capacity (vph) 2064 402 748 543
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.57 0.08 0.19 0.46

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 40 991 46 29 132 0 0 77 152
Future Volume (vph) 0 0 0 40 991 46 29 132 0 0 77 152
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.6 3.0 3.0 5.5
Lane Util. Factor 0.86 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 0.99 1.00 1.00
Frt 0.99 1.00 1.00 0.91
Flt Protected 1.00 0.95 1.00 1.00
Satd. Flow (prot) 4732 1581 1691 1509
Flt Permitted 1.00 0.53 1.00 1.00
Satd. Flow (perm) 4732 886 1691 1509
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 43 1077 50 32 143 0 0 84 165
RTOR Reduction (vph) 0 0 0 0 9 0 0 0 0 0 101 0
Lane Group Flow (vph) 0 0 0 0 1161 0 32 143 0 0 148 0
Confl. Peds. (#/hr) 20 32 16 16
Heavy Vehicles (%) 0% 0% 0% 4% 3% 3% 1% 0% 0% 0% 0% 0%
Parking  (#/hr) 100 100 100
Turn Type Perm NA pm+pt NA NA
Protected Phases 2 3 3 4 4
Permitted Phases 2 3 4
Actuated Green, G (s) 30.4 25.5 28.5 20.5
Effective Green, g (s) 30.4 25.5 28.5 20.5
Actuated g/C Ratio 0.43 0.36 0.41 0.29
Clearance Time (s) 5.6 3.0 5.5
Lane Grp Cap (vph) 2055 372 688 441
v/s Ratio Prot 0.01 c0.08 c0.10
v/s Ratio Perm 0.25 0.03
v/c Ratio 0.56 0.09 0.21 0.34
Uniform Delay, d1 14.8 14.5 13.4 19.4
Progression Factor 0.34 1.00 1.00 1.00
Incremental Delay, d2 1.0 0.5 0.7 2.0
Delay (s) 5.9 14.9 14.1 21.5
Level of Service A B B C
Approach Delay (s) 0.0 5.9 14.3 21.5
Approach LOS A A B C

Intersection Summary
HCM 2000 Control Delay 9.3 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.45
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 14.1
Intersection Capacity Utilization 50.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 248 1045 0 0 0 0 0 563 128
Future Volume (vph) 0 0 0 248 1045 0 0 0 0 0 563 128
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 80.0 75.0 0.0 0.0 0.0 30.0
Storage Lanes 0 0 0 0 0 0 0 1
Taper Length (m) 0.0 25.0 0.0 0.0
Lane Util. Factor 1.00 1.00 1.00 0.91 0.91 1.00 1.00 1.00 1.00 1.00 0.91 1.00
Ped Bike Factor 0.99 0.89
Frt 0.850
Flt Protected 0.990
Satd. Flow (prot) 0 0 0 0 4481 0 0 0 0 0 4439 1437
Flt Permitted 0.990
Satd. Flow (perm) 0 0 0 0 4450 0 0 0 0 0 4439 1283
Right Turn on Red Yes Yes Yes Yes Yes
Satd. Flow (RTOR) 68 69
Link Speed (k/h) 50 50 50 50
Link Distance (m) 137.8 182.8 100.6 114.5
Travel Time (s) 9.9 13.2 7.2 8.2
Confl. Peds. (#/hr) 31 79
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 0% 2% 2% 0% 0% 0% 0% 0% 4% 0%
Adj. Flow (vph) 0 0 0 270 1136 0 0 0 0 0 612 139
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 0 1406 0 0 0 0 0 612 139
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 0.0 0.0
Link Offset(m) 0.0 0.0 3.5 -3.5
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA NA Perm
Protected Phases 2 4
Permitted Phases 2 4
Minimum Split (s) 26.0 26.0 24.0 24.0
Total Split (s) 44.0 44.0 26.0 26.0
Total Split (%) 62.9% 62.9% 37.1% 37.1%
Maximum Green (s) 38.4 38.4 20.6 20.6
Yellow Time (s) 3.7 3.7 3.7 3.7
All-Red Time (s) 1.9 1.9 1.7 1.7
Lost Time Adjust (s) 0.0 0.0 0.0
Total Lost Time (s) 5.6 5.4 5.4
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 13.0 13.0 12.0 12.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 38.4 20.6 20.6
Actuated g/C Ratio 0.55 0.29 0.29
v/c Ratio 0.57 0.47 0.33
Control Delay 8.7 21.7 12.9
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0
Total Delay 8.7 21.7 12.9
LOS A C B
Approach Delay 8.7 20.0
Approach LOS A C

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 39.9 (57%), Referenced to phase 2:WBTL, Start of Green
Natural Cycle: 50
Control Type: Pretimed
Maximum v/c Ratio: 0.57
Intersection Signal Delay: 12.7 Intersection LOS: B
Intersection Capacity Utilization 51.4% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     20: RR 2A (CENTRE ST) & BOND ST
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Lane Group WBT SBT SBR
Lane Group Flow (vph) 1406 612 139
v/c Ratio 0.57 0.47 0.33
Control Delay 8.7 21.7 12.9
Queue Delay 0.0 0.0 0.0
Total Delay 8.7 21.7 12.9
Queue Length 50th (m) 47.1 21.9 6.3
Queue Length 95th (m) 55.8 30.8 18.0
Internal Link Dist (m) 158.8 90.5
Turn Bay Length (m) 30.0
Base Capacity (vph) 2471 1306 426
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.57 0.47 0.33

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 248 1045 0 0 0 0 0 563 128
Future Volume (vph) 0 0 0 248 1045 0 0 0 0 0 563 128
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.6 5.4 5.4
Lane Util. Factor 0.91 0.91 1.00
Frpb, ped/bikes 1.00 1.00 0.89
Flpb, ped/bikes 0.99 1.00 1.00
Frt 1.00 1.00 0.85
Flt Protected 0.99 1.00 1.00
Satd. Flow (prot) 4452 4439 1283
Flt Permitted 0.99 1.00 1.00
Satd. Flow (perm) 4452 4439 1283
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 270 1136 0 0 0 0 0 612 139
RTOR Reduction (vph) 0 0 0 0 31 0 0 0 0 0 0 49
Lane Group Flow (vph) 0 0 0 0 1375 0 0 0 0 0 612 90
Confl. Peds. (#/hr) 31 79
Heavy Vehicles (%) 0% 0% 0% 2% 2% 0% 0% 0% 0% 0% 4% 0%
Turn Type Perm NA NA Perm
Protected Phases 2 4
Permitted Phases 2 4
Actuated Green, G (s) 38.4 20.6 20.6
Effective Green, g (s) 38.4 20.6 20.6
Actuated g/C Ratio 0.55 0.29 0.29
Clearance Time (s) 5.6 5.4 5.4
Lane Grp Cap (vph) 2442 1306 377
v/s Ratio Prot c0.14
v/s Ratio Perm 0.31 0.07
v/c Ratio 0.56 0.47 0.24
Uniform Delay, d1 10.3 20.2 18.8
Progression Factor 0.81 1.00 1.00
Incremental Delay, d2 0.7 1.2 1.5
Delay (s) 9.0 21.4 20.3
Level of Service A C C
Approach Delay (s) 0.0 9.0 0.0 21.2
Approach LOS A A A C

Intersection Summary
HCM 2000 Control Delay 13.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 51.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 0 1064 56 261 617 0 0 0 0
Future Volume (vph) 0 0 0 0 1064 56 261 617 0 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 0.0 40.0 15.0 0.0 0.0 0.0
Storage Lanes 0 0 0 1 1 0 0 0
Taper Length (m) 0.0 0.0 25.0 0.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00
Ped Bike Factor 0.86 0.91
Frt 0.850
Flt Protected 0.950
Satd. Flow (prot) 0 0 0 0 3119 1423 1530 3150 0 0 0 0
Flt Permitted 0.950
Satd. Flow (perm) 0 0 0 0 3119 1219 1393 3150 0 0 0 0
Right Turn on Red Yes Yes Yes Yes Yes
Satd. Flow (RTOR) 61 55
Link Speed (k/h) 50 50 50 50
Link Distance (m) 182.8 256.2 100.7 199.2
Travel Time (s) 13.2 18.4 7.3 14.3
Confl. Peds. (#/hr) 102 68
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 0% 0% 3% 1% 5% 2% 0% 0% 0% 0%
Adj. Flow (vph) 0 0 0 0 1157 61 284 671 0 0 0 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 0 1157 61 284 671 0 0 0 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type NA Perm Perm NA
Protected Phases 2 4
Permitted Phases 2 4
Minimum Split (s) 24.0 24.0 23.0 23.0
Total Split (s) 42.0 42.0 28.0 28.0
Total Split (%) 60.0% 60.0% 40.0% 40.0%
Maximum Green (s) 36.4 36.4 22.5 22.5
Yellow Time (s) 3.3 3.3 3.3 3.3
All-Red Time (s) 2.3 2.3 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.6 5.6 5.5 5.5
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 11.0 11.0 11.0 11.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 36.4 36.4 22.5 22.5
Actuated g/C Ratio 0.52 0.52 0.32 0.32
v/c Ratio 0.71 0.09 0.59 0.66
Control Delay 15.9 3.0 14.1 16.7
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 15.9 3.0 14.1 16.7
LOS B A B B
Approach Delay 15.3 15.9
Approach LOS B B

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 14.7 (21%), Referenced to phase 2:WBT, Start of Green
Natural Cycle: 55
Control Type: Pretimed
Maximum v/c Ratio: 0.71
Intersection Signal Delay: 15.6 Intersection LOS: B
Intersection Capacity Utilization 93.9% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     22: RR 2 (SIMCOE ST) & BOND ST
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Lane Group WBT WBR NBL NBT
Lane Group Flow (vph) 1157 61 284 671
v/c Ratio 0.71 0.09 0.59 0.66
Control Delay 15.9 3.0 14.1 16.7
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 15.9 3.0 14.1 16.7
Queue Length 50th (m) 52.0 0.0 27.3 41.2
Queue Length 95th (m) 71.9 4.4 51.0 59.1
Internal Link Dist (m) 232.2 76.7
Turn Bay Length (m) 40.0 15.0
Base Capacity (vph) 1621 663 485 1012
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.71 0.09 0.59 0.66

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 0 1064 56 261 617 0 0 0 0
Future Volume (vph) 0 0 0 0 1064 56 261 617 0 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.6 5.6 5.5 5.5
Lane Util. Factor 0.95 1.00 1.00 0.95
Frpb, ped/bikes 1.00 0.86 1.00 1.00
Flpb, ped/bikes 1.00 1.00 0.91 1.00
Frt 1.00 0.85 1.00 1.00
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3119 1219 1393 3150
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3119 1219 1393 3150
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 0 1157 61 284 671 0 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 29 37 0 0 0 0 0
Lane Group Flow (vph) 0 0 0 0 1157 32 247 671 0 0 0 0
Confl. Peds. (#/hr) 102 68
Heavy Vehicles (%) 0% 0% 0% 0% 3% 1% 5% 2% 0% 0% 0% 0%
Turn Type NA Perm Perm NA
Protected Phases 2 4
Permitted Phases 2 4
Actuated Green, G (s) 36.4 36.4 22.5 22.5
Effective Green, g (s) 36.4 36.4 22.5 22.5
Actuated g/C Ratio 0.52 0.52 0.32 0.32
Clearance Time (s) 5.6 5.6 5.5 5.5
Lane Grp Cap (vph) 1621 633 447 1012
v/s Ratio Prot c0.37 c0.21
v/s Ratio Perm 0.03 0.18
v/c Ratio 0.71 0.05 0.55 0.66
Uniform Delay, d1 12.8 8.3 19.6 20.5
Progression Factor 1.00 1.00 0.60 0.66
Incremental Delay, d2 2.7 0.1 4.0 2.8
Delay (s) 15.5 8.4 15.7 16.4
Level of Service B A B B
Approach Delay (s) 0.0 15.2 16.2 0.0
Approach LOS A B B A

Intersection Summary
HCM 2000 Control Delay 15.6 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 11.1
Intersection Capacity Utilization 93.9% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 194 817 63 35 801 71 69 266 58 327 436 385
Future Volume (vph) 194 817 63 35 801 71 69 266 58 327 436 385
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 92.0 0.0 38.0 0.0 64.0 0.0 103.0 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 37.0 48.0 66.0 82.0
Lane Util. Factor 1.00 *1.00 0.95 1.00 *1.00 0.95 1.00 0.95 0.95 1.00 0.95 0.95
Ped Bike Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.98
Frt 0.989 0.988 0.973 0.930
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1767 3674 0 1785 3668 0 1785 3420 0 1767 3251 0
Flt Permitted 0.132 0.193 0.183 0.440
Satd. Flow (perm) 245 3674 0 362 3668 0 342 3420 0 815 3251 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 10 11 27 257
Link Speed (k/h) 50 50 50 60
Link Distance (m) 818.0 320.3 152.9 706.1
Travel Time (s) 58.9 23.1 11.0 42.4
Confl. Peds. (#/hr) 21 8 8 21 17 7 7 17
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 1% 1% 0% 1% 0% 0% 1% 2% 1% 1% 0%
Adj. Flow (vph) 211 888 68 38 871 77 75 289 63 355 474 418
Shared Lane Traffic (%)
Lane Group Flow (vph) 211 956 0 38 948 0 75 352 0 355 892 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 14 24 15
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4
Minimum Split (s) 9.0 31.0 9.0 31.0 9.0 28.0 9.0 28.0
Total Split (s) 13.0 38.0 9.0 34.0 9.0 28.0 15.0 34.0
Total Split (%) 14.4% 42.2% 10.0% 37.8% 10.0% 31.1% 16.7% 37.8%
Maximum Green (s) 10.0 31.4 6.0 27.4 6.0 21.8 12.0 27.8
Yellow Time (s) 3.0 4.1 3.0 4.1 3.0 4.2 3.0 4.2
All-Red Time (s) 0.0 2.5 0.0 2.5 0.0 2.0 0.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.6 3.0 6.6 3.0 6.2 3.0 6.2
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Walk Time (s) 17.0 17.0 16.0 16.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 44.0 31.4 37.0 27.4 31.0 21.8 40.0 27.8
Actuated g/C Ratio 0.49 0.35 0.41 0.30 0.34 0.24 0.44 0.31
v/c Ratio 0.73 0.74 0.16 0.84 0.35 0.42 0.73 0.76
Control Delay 26.8 26.1 13.9 37.3 19.9 28.2 28.0 24.4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 26.8 26.1 13.9 37.3 19.9 28.2 28.0 24.4
LOS C C B D B C C C
Approach Delay 26.2 36.4 26.7 25.4
Approach LOS C D C C

Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 18 (20%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 80
Control Type: Pretimed
Maximum v/c Ratio: 0.84
Intersection Signal Delay: 28.6 Intersection LOS: C
Intersection Capacity Utilization 88.3% ICU Level of Service E
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     88: RR 52 (THORNTON RD) & DUNDAS ST/KING ST
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 211 956 38 948 75 352 355 892
v/c Ratio 0.73 0.74 0.16 0.84 0.35 0.42 0.73 0.76
Control Delay 26.8 26.1 13.9 37.3 19.9 28.2 28.0 24.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 26.8 26.1 13.9 37.3 19.9 28.2 28.0 24.4
Queue Length 50th (m) 23.5 69.2 3.0 69.4 6.7 22.8 38.1 48.2
Queue Length 95th (m) #42.1 87.9 7.5 #92.3 13.9 34.4 #60.4 68.9
Internal Link Dist (m) 794.0 296.3 128.9 682.1
Turn Bay Length (m) 92.0 38.0 64.0 103.0
Base Capacity (vph) 288 1288 243 1124 214 848 489 1181
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.73 0.74 0.16 0.84 0.35 0.42 0.73 0.76

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 194 817 63 35 801 71 69 266 58 327 436 385
Future Volume (vph) 194 817 63 35 801 71 69 266 58 327 436 385
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 6.6 3.0 6.6 3.0 6.2 3.0 6.2
Lane Util. Factor 1.00 *1.00 1.00 *1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.99 1.00 0.97 1.00 0.93
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1767 3675 1784 3667 1784 3421 1764 3250
Flt Permitted 0.13 1.00 0.19 1.00 0.18 1.00 0.44 1.00
Satd. Flow (perm) 245 3675 362 3667 345 3421 817 3250
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 211 888 68 38 871 77 75 289 63 355 474 418
RTOR Reduction (vph) 0 7 0 0 8 0 0 20 0 0 178 0
Lane Group Flow (vph) 211 949 0 38 940 0 75 332 0 355 714 0
Confl. Peds. (#/hr) 21 8 8 21 17 7 7 17
Heavy Vehicles (%) 1% 1% 1% 0% 1% 0% 0% 1% 2% 1% 1% 0%
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 40.4 31.4 33.4 27.4 27.8 21.8 36.8 27.8
Effective Green, g (s) 40.4 31.4 33.4 27.4 27.8 21.8 36.8 27.8
Actuated g/C Ratio 0.45 0.35 0.37 0.30 0.31 0.24 0.41 0.31
Clearance Time (s) 3.0 6.6 3.0 6.6 3.0 6.2 3.0 6.2
Lane Grp Cap (vph) 279 1282 229 1116 202 828 460 1003
v/s Ratio Prot c0.08 0.26 0.01 c0.26 0.02 0.10 c0.10 0.22
v/s Ratio Perm 0.26 0.05 0.09 c0.21
v/c Ratio 0.76 0.74 0.17 0.84 0.37 0.40 0.77 0.71
Uniform Delay, d1 18.4 25.7 18.9 29.3 23.0 28.6 20.4 27.6
Progression Factor 0.72 0.87 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 16.1 3.6 1.6 7.8 5.2 1.4 11.9 4.3
Delay (s) 29.3 26.0 20.4 37.1 28.2 30.1 32.2 31.9
Level of Service C C C D C C C C
Approach Delay (s) 26.6 36.4 29.7 32.0
Approach LOS C D C C

Intersection Summary
HCM 2000 Control Delay 31.2 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 18.8
Intersection Capacity Utilization 88.3% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 69 906 119 0 0 0 0 585 227 117 984 0
Future Volume (vph) 69 906 119 0 0 0 0 585 227 117 984 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 40.0 0.0 0.0 0.0 0.0 30.0 25.0 0.0
Storage Lanes 1 0 0 0 0 1 1 0
Taper Length (m) 25.0 0.0 0.0 13.0
Lane Util. Factor 0.86 0.86 0.86 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Ped Bike Factor 1.00 0.98 1.00
Frt 0.984 0.850
Flt Protected 0.997 0.950
Satd. Flow (prot) 0 5621 0 0 0 0 0 3213 1409 1591 3181 0
Flt Permitted 0.997 0.342
Satd. Flow (perm) 0 5615 0 0 0 0 0 3213 1378 570 3181 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 45 148
Link Speed (k/h) 50 50 50 50
Link Distance (m) 209.8 58.6 363.1 98.9
Travel Time (s) 15.1 4.2 26.1 7.1
Confl. Peds. (#/hr) 14 15 9 9
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 1% 3% 0% 0% 0% 0% 0% 2% 1% 1% 0%
Adj. Flow (vph) 75 985 129 0 0 0 0 636 247 127 1070 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 1189 0 0 0 0 0 636 247 127 1070 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left R NA Right Left Left Right Left Left Right L NA Left Right
Median Width(m) 0.0 0.0 3.5 3.5
Link Offset(m) 0.0 3.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA NA Perm pm+pt NA
Protected Phases 2 8 7 4
Permitted Phases 2 8 4
Minimum Split (s) 27.0 27.0 25.0 25.0 12.0 25.0
Total Split (s) 28.0 28.0 29.0 29.0 13.0 42.0
Total Split (%) 40.0% 40.0% 41.4% 41.4% 18.6% 60.0%
Maximum Green (s) 22.1 22.1 23.1 23.1 7.1 36.1
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.2 2.2 2.2 2.2 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.9 5.9 5.9 5.9 5.9
Lead/Lag Lead Lead Lag
Lead-Lag Optimize?
Walk Time (s) 14.0 14.0 13.0 13.0 13.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 22.1 23.1 23.1 36.1 36.1
Actuated g/C Ratio 0.32 0.33 0.33 0.52 0.52
v/c Ratio 0.66 0.60 0.45 0.32 0.65
Control Delay 22.0 22.5 10.7 4.4 5.5



Lanes, Volumes, Timings AM Peak Hour
13: RR 53 (STEVENSON RD) & KING ST Whitby Oshawa - 2026 Future Background AM

Synchro 11 12-23-2020
IBI Group Page 2

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0 3.5
Total Delay 22.0 22.5 10.7 4.4 9.0
LOS C C B A A
Approach Delay 22.0 19.2 8.5
Approach LOS C B A

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 17.5 (25%), Referenced to phase 2:EBTL, Start of Green
Natural Cycle: 65
Control Type: Pretimed
Maximum v/c Ratio: 0.66
Intersection Signal Delay: 16.3 Intersection LOS: B
Intersection Capacity Utilization 75.2% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     13: RR 53 (STEVENSON RD) & KING ST
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Lane Group EBT NBT NBR SBL SBT
Lane Group Flow (vph) 1189 636 247 127 1070
v/c Ratio 0.66 0.60 0.45 0.32 0.65
Control Delay 22.0 22.5 10.7 4.4 5.5
Queue Delay 0.0 0.0 0.0 0.0 3.5
Total Delay 22.0 22.5 10.7 4.4 9.0
Queue Length 50th (m) 34.1 33.1 8.5 1.9 8.5
Queue Length 95th (m) 44.1 47.7 24.4 m2.2 m9.7
Internal Link Dist (m) 185.8 339.1 74.9
Turn Bay Length (m) 30.0 25.0
Base Capacity (vph) 1803 1060 553 397 1640
Starvation Cap Reductn 0 0 0 0 462
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.66 0.60 0.45 0.32 0.91

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 69 906 119 0 0 0 0 585 227 117 984 0
Future Volume (vph) 69 906 119 0 0 0 0 585 227 117 984 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.9 5.9 5.9 5.9 5.9
Lane Util. Factor 0.86 0.95 1.00 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 0.98 1.00 0.85 1.00 1.00
Flt Protected 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 5613 3213 1378 1589 3181
Flt Permitted 1.00 1.00 1.00 0.34 1.00
Satd. Flow (perm) 5613 3213 1378 572 3181
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 75 985 129 0 0 0 0 636 247 127 1070 0
RTOR Reduction (vph) 0 31 0 0 0 0 0 0 99 0 0 0
Lane Group Flow (vph) 0 1158 0 0 0 0 0 636 148 127 1070 0
Confl. Peds. (#/hr) 14 15 9 9
Heavy Vehicles (%) 1% 1% 3% 0% 0% 0% 0% 0% 2% 1% 1% 0%
Turn Type Perm NA NA Perm pm+pt NA
Protected Phases 2 8 7 4
Permitted Phases 2 8 4
Actuated Green, G (s) 22.1 23.1 23.1 36.1 36.1
Effective Green, g (s) 22.1 23.1 23.1 36.1 36.1
Actuated g/C Ratio 0.32 0.33 0.33 0.52 0.52
Clearance Time (s) 5.9 5.9 5.9 5.9 5.9
Lane Grp Cap (vph) 1772 1060 454 398 1640
v/s Ratio Prot 0.20 0.03 c0.34
v/s Ratio Perm 0.21 0.11 0.13
v/c Ratio 0.65 0.60 0.33 0.32 0.65
Uniform Delay, d1 20.6 19.6 17.6 13.1 12.4
Progression Factor 1.00 1.00 1.00 0.29 0.36
Incremental Delay, d2 1.9 2.5 1.9 1.0 0.9
Delay (s) 22.5 22.1 19.5 4.8 5.3
Level of Service C C B A A
Approach Delay (s) 22.5 0.0 21.4 5.3
Approach LOS C A C A

Intersection Summary
HCM 2000 Control Delay 15.9 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 17.7
Intersection Capacity Utilization 75.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 25 1283 0 0 0 0 0 58 28 118 172 0
Future Volume (vph) 25 1283 0 0 0 0 0 58 28 118 172 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 0.86 *1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 1.00
Ped Bike Factor 1.00 0.97 0.99
Frt 0.850
Flt Protected 0.999 0.980
Satd. Flow (prot) 0 6627 0 0 0 0 0 1658 1437 0 3136 0
Flt Permitted 0.999 0.811
Satd. Flow (perm) 0 6626 0 0 0 0 0 1658 1394 0 2577 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 137
Link Speed (k/h) 50 50 50 50
Link Distance (m) 351.8 421.5 125.0 101.7
Travel Time (s) 25.3 30.3 9.0 7.3
Confl. Peds. (#/hr) 6 16 16
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 2% 0% 0% 0% 0% 0% 2% 0% 1% 0% 0%
Adj. Flow (vph) 27 1395 0 0 0 0 0 63 30 128 187 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 1422 0 0 0 0 0 63 30 0 315 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.5 3.5
Link Offset(m) 0.0 0.0 6.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 24 15 25 14
Turn Type Perm NA NA Perm pm+pt NA
Protected Phases 2 4 3 3 4
Permitted Phases 2 4 3 4
Minimum Split (s) 28.0 28.0 25.0 25.0 12.0
Total Split (s) 33.0 33.0 25.0 25.0 12.0
Total Split (%) 47.1% 47.1% 35.7% 35.7% 17.1%
Maximum Green (s) 27.0 27.0 19.2 19.2 6.2
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.3 2.3 2.1 2.1 2.1
Lost Time Adjust (s) 0.0 0.0 0.0
Total Lost Time (s) 6.0 5.8 5.8
Lead/Lag Lead Lead Lag
Lead-Lag Optimize?
Walk Time (s) 15.0 15.0 13.0 13.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 27.0 19.2 19.2 25.4
Actuated g/C Ratio 0.39 0.27 0.27 0.36
v/c Ratio 0.56 0.14 0.06 0.32
Control Delay 8.6 20.2 0.2 9.7
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 8.6 20.2 0.2 9.7
LOS A C A A
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Approach Delay 8.6 13.8 9.7
Approach LOS A B A

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 44.1 (63%), Referenced to phase 2:EBTL, Start of Green
Natural Cycle: 65
Control Type: Pretimed
Maximum v/c Ratio: 0.56
Intersection Signal Delay: 9.0 Intersection LOS: A
Intersection Capacity Utilization 59.8% ICU Level of Service B
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     15: OSHAWA CENTRE ENT/GIBBONS ST & KING ST
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Lane Group EBT NBT NBR SBT
Lane Group Flow (vph) 1422 63 30 315
v/c Ratio 0.56 0.14 0.06 0.32
Control Delay 8.6 20.2 0.2 9.7
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 8.6 20.2 0.2 9.7
Queue Length 50th (m) 12.6 5.7 0.0 9.1
Queue Length 95th (m) 15.7 13.5 0.0 13.5
Internal Link Dist (m) 327.8 101.0 77.7
Turn Bay Length (m)
Base Capacity (vph) 2555 454 481 984
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.56 0.14 0.06 0.32

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 25 1283 0 0 0 0 0 58 28 118 172 0
Future Volume (vph) 25 1283 0 0 0 0 0 58 28 118 172 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 5.8 5.8 5.8
Lane Util. Factor *1.00 1.00 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.97 1.00
Flpb, ped/bikes 1.00 1.00 1.00 0.99
Frt 1.00 1.00 0.85 1.00
Flt Protected 1.00 1.00 1.00 0.98
Satd. Flow (prot) 6626 1658 1394 3119
Flt Permitted 1.00 1.00 1.00 0.81
Satd. Flow (perm) 6626 1658 1394 2581
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 27 1395 0 0 0 0 0 63 30 128 187 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 22 0 0 0
Lane Group Flow (vph) 0 1422 0 0 0 0 0 63 8 0 315 0
Confl. Peds. (#/hr) 6 16 16
Heavy Vehicles (%) 0% 2% 0% 0% 0% 0% 0% 2% 0% 1% 0% 0%
Turn Type Perm NA NA Perm pm+pt NA
Protected Phases 2 4 3 3 4
Permitted Phases 2 4 3 4
Actuated Green, G (s) 27.0 19.2 19.2 25.4
Effective Green, g (s) 27.0 19.2 19.2 25.4
Actuated g/C Ratio 0.39 0.27 0.27 0.36
Clearance Time (s) 6.0 5.8 5.8
Lane Grp Cap (vph) 2555 454 382 984
v/s Ratio Prot 0.04 c0.03
v/s Ratio Perm 0.21 0.01 c0.09
v/c Ratio 0.56 0.14 0.02 0.32
Uniform Delay, d1 16.8 19.2 18.5 16.1
Progression Factor 0.46 1.00 1.00 0.70
Incremental Delay, d2 0.7 0.6 0.1 0.8
Delay (s) 8.5 19.8 18.6 12.0
Level of Service A B B B
Approach Delay (s) 8.5 0.0 19.4 12.0
Approach LOS A A B B

Intersection Summary
HCM 2000 Control Delay 9.7 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.44
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 17.6
Intersection Capacity Utilization 59.8% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 84 1146 74 0 0 0 0 330 171 91 585 0
Future Volume (vph) 84 1146 74 0 0 0 0 330 171 91 585 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 37.0 0.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 0 1 0 0 0 0 0 0
Taper Length (m) 0.0 0.0 0.0 0.0
Lane Util. Factor 0.86 0.86 1.00 1.00 1.00 1.00 1.00 0.95 0.95 0.95 0.95 1.00
Ped Bike Factor 1.00 0.96 0.99 1.00
Frt 0.850 0.949
Flt Protected 0.997 0.993
Satd. Flow (prot) 0 5742 1437 0 0 0 0 2990 0 0 3159 0
Flt Permitted 0.997 0.771
Satd. Flow (perm) 0 5735 1378 0 0 0 0 2990 0 0 2449 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 131 134
Link Speed (k/h) 50 50 50 50
Link Distance (m) 421.5 358.7 429.1 115.6
Travel Time (s) 30.3 25.8 30.9 8.3
Confl. Peds. (#/hr) 17 27 24 24
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 1% 0% 0% 0% 0% 0% 0% 2% 1% 1% 0%
Adj. Flow (vph) 91 1246 80 0 0 0 0 359 186 99 636 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 1337 80 0 0 0 0 545 0 0 735 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 0.0 0.0
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 14 24 15 24 14 25 15
Turn Type Perm NA Perm NA pm+pt NA
Protected Phases 2 4 3 3 4
Permitted Phases 2 2 3 4
Minimum Split (s) 26.0 26.0 26.0 26.0 12.0
Total Split (s) 27.0 27.0 27.0 26.0 17.0
Total Split (%) 38.6% 38.6% 38.6% 37.1% 24.3%
Maximum Green (s) 21.2 21.2 21.2 20.4 11.2
Yellow Time (s) 4.2 4.2 4.2 3.7 3.7
All-Red Time (s) 1.6 1.6 1.6 1.9 2.1
Lost Time Adjust (s) 0.0 0.0 0.0
Total Lost Time (s) 5.8 5.8 5.6
Lead/Lag Lead Lag
Lead-Lag Optimize?
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 12.0 12.0 12.0 13.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 21.2 21.2 20.4 31.4
Actuated g/C Ratio 0.30 0.30 0.29 0.45
v/c Ratio 0.77 0.16 0.56 0.61
Control Delay 9.1 0.6 18.2 9.5
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 9.1 0.6 18.2 9.5
LOS A A B A
Approach Delay 8.6 18.2 9.5
Approach LOS A B A

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 2.8 (4%), Referenced to phase 2:EBTL, Start of Green
Natural Cycle: 65
Control Type: Pretimed
Maximum v/c Ratio: 0.77
Intersection Signal Delay: 10.8 Intersection LOS: B
Intersection Capacity Utilization 72.1% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     17: RR 54 (PARK RD W) & KING ST
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Lane Group EBT EBR NBT SBT
Lane Group Flow (vph) 1337 80 545 735
v/c Ratio 0.77 0.16 0.56 0.61
Control Delay 9.1 0.6 18.2 9.5
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 9.1 0.6 18.2 9.5
Queue Length 50th (m) 8.3 0.0 21.4 12.1
Queue Length 95th (m) 10.1 m0.1 34.7 30.2
Internal Link Dist (m) 397.5 405.1 91.6
Turn Bay Length (m) 37.0
Base Capacity (vph) 1736 508 966 1212
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.77 0.16 0.56 0.61

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 84 1146 74 0 0 0 0 330 171 91 585 0
Future Volume (vph) 84 1146 74 0 0 0 0 330 171 91 585 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.8 5.8 5.6 5.8
Lane Util. Factor 0.86 1.00 0.95 0.95
Frpb, ped/bikes 1.00 0.96 0.99 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 0.85 0.95 1.00
Flt Protected 1.00 1.00 1.00 0.99
Satd. Flow (prot) 5733 1378 2990 3156
Flt Permitted 1.00 1.00 1.00 0.77
Satd. Flow (perm) 5733 1378 2990 2449
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 91 1246 80 0 0 0 0 359 186 99 636 0
RTOR Reduction (vph) 0 0 56 0 0 0 0 95 0 0 0 0
Lane Group Flow (vph) 0 1337 24 0 0 0 0 450 0 0 735 0
Confl. Peds. (#/hr) 17 27 24 24
Heavy Vehicles (%) 1% 1% 0% 0% 0% 0% 0% 0% 2% 1% 1% 0%
Turn Type Perm NA Perm NA pm+pt NA
Protected Phases 2 4 3 3 4
Permitted Phases 2 2 3 4
Actuated Green, G (s) 21.2 21.2 20.4 31.6
Effective Green, g (s) 21.2 21.2 20.4 31.6
Actuated g/C Ratio 0.30 0.30 0.29 0.45
Clearance Time (s) 5.8 5.8 5.6
Lane Grp Cap (vph) 1736 417 871 1218
v/s Ratio Prot 0.15 c0.10
v/s Ratio Perm 0.23 0.02 c0.18
v/c Ratio 0.77 0.06 0.52 0.60
Uniform Delay, d1 22.2 17.3 20.7 14.5
Progression Factor 0.28 0.01 1.00 0.65
Incremental Delay, d2 2.9 0.2 2.2 1.9
Delay (s) 9.0 0.4 22.9 11.2
Level of Service A A C B
Approach Delay (s) 8.5 0.0 22.9 11.2
Approach LOS A A C B

Intersection Summary
HCM 2000 Control Delay 12.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 17.2
Intersection Capacity Utilization 72.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 162 904 58 0 0 0 0 15 0 29 79 0
Future Volume (vph) 162 904 58 0 0 0 0 15 0 29 79 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 0.91 0.91 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.81 0.99 1.00
Frt 0.991
Flt Protected 0.950 0.987
Satd. Flow (prot) 1606 4477 0 0 0 0 0 1691 0 0 1669 0
Flt Permitted 0.950 0.943
Satd. Flow (perm) 1305 4477 0 0 0 0 0 1691 0 0 1587 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 18
Link Speed (k/h) 50 50 50 50
Link Distance (m) 158.5 137.8 101.8 101.3
Travel Time (s) 11.4 9.9 7.3 7.3
Confl. Peds. (#/hr) 98 98 16 16
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Adj. Flow (vph) 176 983 63 0 0 0 0 16 0 32 86 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 176 1046 0 0 0 0 0 16 0 0 118 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA NA pm+pt NA
Protected Phases 2 4 3 4
Permitted Phases 2 4
Minimum Split (s) 28.0 28.0 24.0 10.0 24.0
Total Split (s) 31.0 31.0 24.0 10.0 24.0
Total Split (%) 47.7% 47.7% 36.9% 15.4% 36.9%
Maximum Green (s) 25.4 25.4 18.4 6.0 18.4
Yellow Time (s) 3.7 3.7 3.7 3.0 3.7
All-Red Time (s) 1.9 1.9 1.9 1.0 1.9
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.6 5.6 5.6 5.6
Lead/Lag Lag Lead Lag
Lead-Lag Optimize?
Walk Time (s) 12.0 12.0 12.0 12.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 25.4 25.4 18.4 22.8
Actuated g/C Ratio 0.39 0.39 0.28 0.35
v/c Ratio 0.35 0.59 0.03 0.21
Control Delay 16.4 17.1 17.3 12.8
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 16.4 17.1 17.3 12.8
LOS B B B B



Lanes, Volumes, Timings AM Peak Hour
19: QUEEN ST/MCMILLAN DR & KING ST Whitby Oshawa - 2026 Future Background AM

Synchro 11 12-23-2020
IBI Group Page 14

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Approach Delay 17.0 17.3 12.8
Approach LOS B B B

Intersection Summary
Area Type: CBD
Cycle Length: 65
Actuated Cycle Length: 65
Offset: 0 (0%), Referenced to phase 2:EBTL, Start of Green
Natural Cycle: 65
Control Type: Pretimed
Maximum v/c Ratio: 0.59
Intersection Signal Delay: 16.7 Intersection LOS: B
Intersection Capacity Utilization 44.7% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     19: QUEEN ST/MCMILLAN DR & KING ST
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Lane Group EBL EBT NBT SBT
Lane Group Flow (vph) 176 1046 16 118
v/c Ratio 0.35 0.59 0.03 0.21
Control Delay 16.4 17.1 17.3 12.8
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 16.4 17.1 17.3 12.8
Queue Length 50th (m) 13.3 32.0 1.3 7.6
Queue Length 95th (m) 25.9 43.0 4.8 15.6
Internal Link Dist (m) 134.5 77.8 77.3
Turn Bay Length (m)
Base Capacity (vph) 509 1760 478 562
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.35 0.59 0.03 0.21

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 162 904 58 0 0 0 0 15 0 29 79 0
Future Volume (vph) 162 904 58 0 0 0 0 15 0 29 79 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.6 5.6 5.6 5.6
Lane Util. Factor 1.00 0.91 1.00 1.00
Frpb, ped/bikes 1.00 0.99 1.00 1.00
Flpb, ped/bikes 0.81 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.99
Satd. Flow (prot) 1305 4477 1691 1661
Flt Permitted 0.95 1.00 1.00 0.94
Satd. Flow (perm) 1305 4477 1691 1587
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 176 983 63 0 0 0 0 16 0 32 86 0
RTOR Reduction (vph) 0 11 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 176 1035 0 0 0 0 0 16 0 0 118 0
Confl. Peds. (#/hr) 98 98 16 16
Heavy Vehicles (%) 0% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Turn Type Perm NA NA pm+pt NA
Protected Phases 2 4 3 4
Permitted Phases 2 4
Actuated Green, G (s) 25.4 25.4 18.4 24.4
Effective Green, g (s) 25.4 25.4 18.4 24.4
Actuated g/C Ratio 0.39 0.39 0.28 0.38
Clearance Time (s) 5.6 5.6 5.6 5.6
Lane Grp Cap (vph) 509 1749 478 602
v/s Ratio Prot c0.23 0.01 c0.02
v/s Ratio Perm 0.13 c0.06
v/c Ratio 0.35 0.59 0.03 0.20
Uniform Delay, d1 13.9 15.7 16.9 13.7
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.9 1.5 0.1 0.7
Delay (s) 15.8 17.2 17.0 14.4
Level of Service B B B B
Approach Delay (s) 17.0 0.0 17.0 14.4
Approach LOS B A B B

Intersection Summary
HCM 2000 Control Delay 16.8 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.40
Actuated Cycle Length (s) 65.0 Sum of lost time (s) 15.2
Intersection Capacity Utilization 44.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 762 177 0 0 0 0 0 0 144 598 0
Future Volume (vph) 0 762 177 0 0 0 0 0 0 144 598 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 30.0
Storage Lanes 0 1 0 0 0 0 1 0
Taper Length (m) 0.0 0.0 0.0 0.0
Lane Util. Factor 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.91 1.00
Ped Bike Factor 0.77 0.78
Frt 0.850
Flt Protected 0.950
Satd. Flow (prot) 0 3181 1409 0 0 0 0 0 0 1530 4439 0
Flt Permitted 0.950
Satd. Flow (perm) 0 3181 1085 0 0 0 0 0 0 1195 4439 0
Right Turn on Red Yes Yes Yes Yes Yes
Satd. Flow (RTOR) 65 139
Link Speed (k/h) 50 50 50 50
Link Distance (m) 137.8 176.7 122.6 100.6
Travel Time (s) 9.9 12.7 8.8 7.2
Confl. Peds. (#/hr) 180 167
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 1% 2% 0% 0% 0% 0% 0% 0% 5% 4% 0%
Adj. Flow (vph) 0 828 192 0 0 0 0 0 0 157 650 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 828 192 0 0 0 0 0 0 157 650 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 3.5 -3.5
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type NA Perm Perm NA
Protected Phases 2 4
Permitted Phases 2 4
Minimum Split (s) 27.0 27.0 23.0 23.0
Total Split (s) 43.0 43.0 27.0 27.0
Total Split (%) 61.4% 61.4% 38.6% 38.6%
Maximum Green (s) 37.1 37.1 21.6 21.6
Yellow Time (s) 3.7 3.7 3.7 3.7
All-Red Time (s) 2.2 2.2 1.7 1.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.9 5.9 5.4 5.4
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 12.0 12.0 11.0 11.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 37.1 37.1 21.6 21.6
Actuated g/C Ratio 0.53 0.53 0.31 0.31
v/c Ratio 0.49 0.32 0.34 0.47
Control Delay 11.7 7.7 5.6 16.6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 11.7 7.7 5.6 16.6
LOS B A A B
Approach Delay 10.9 14.4
Approach LOS B B

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 56 (80%), Referenced to phase 2:EBT, Start of Green
Natural Cycle: 50
Control Type: Pretimed
Maximum v/c Ratio: 0.49
Intersection Signal Delay: 12.5 Intersection LOS: B
Intersection Capacity Utilization 51.4% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     21: RR 2A (CENTRE ST) & KING ST
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Lane Group EBT EBR SBL SBT
Lane Group Flow (vph) 828 192 157 650
v/c Ratio 0.49 0.32 0.34 0.47
Control Delay 11.7 7.7 5.6 16.6
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 11.7 7.7 5.6 16.6
Queue Length 50th (m) 30.7 7.5 5.2 27.5
Queue Length 95th (m) 43.2 17.8 12.3 38.1
Internal Link Dist (m) 113.8 76.6
Turn Bay Length (m)
Base Capacity (vph) 1685 605 464 1369
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.49 0.32 0.34 0.47

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 762 177 0 0 0 0 0 0 144 598 0
Future Volume (vph) 0 762 177 0 0 0 0 0 0 144 598 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.9 5.9 5.4 5.4
Lane Util. Factor 0.95 1.00 1.00 0.91
Frpb, ped/bikes 1.00 0.77 1.00 1.00
Flpb, ped/bikes 1.00 1.00 0.78 1.00
Frt 1.00 0.85 1.00 1.00
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3181 1085 1195 4439
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3181 1085 1195 4439
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 828 192 0 0 0 0 0 0 157 650 0
RTOR Reduction (vph) 0 0 31 0 0 0 0 0 0 96 0 0
Lane Group Flow (vph) 0 828 161 0 0 0 0 0 0 61 650 0
Confl. Peds. (#/hr) 180 167
Heavy Vehicles (%) 0% 1% 2% 0% 0% 0% 0% 0% 0% 5% 4% 0%
Turn Type NA Perm Perm NA
Protected Phases 2 4
Permitted Phases 2 4
Actuated Green, G (s) 37.1 37.1 21.6 21.6
Effective Green, g (s) 37.1 37.1 21.6 21.6
Actuated g/C Ratio 0.53 0.53 0.31 0.31
Clearance Time (s) 5.9 5.9 5.4 5.4
Lane Grp Cap (vph) 1685 575 368 1369
v/s Ratio Prot c0.26 c0.15
v/s Ratio Perm 0.15 0.05
v/c Ratio 0.49 0.28 0.17 0.47
Uniform Delay, d1 10.5 9.1 17.6 19.6
Progression Factor 1.00 1.00 0.75 0.78
Incremental Delay, d2 1.0 1.2 0.9 1.0
Delay (s) 11.5 10.3 14.1 16.4
Level of Service B B B B
Approach Delay (s) 11.3 0.0 0.0 15.9
Approach LOS B A A B

Intersection Summary
HCM 2000 Control Delay 13.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.49
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 11.3
Intersection Capacity Utilization 51.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 111 718 0 0 0 0 0 775 151 0 0 0
Future Volume (vph) 111 718 0 0 0 0 0 775 151 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 85.0 0.0 0.0 0.0 0.0 20.0 0.0 0.0
Storage Lanes 1 0 0 0 0 1 0 0
Taper Length (m) 25.0 0.0 0.0 0.0
Lane Util. Factor 1.00 0.95 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 1.00 1.00
Ped Bike Factor 0.81 0.79
Frt 0.850
Flt Protected 0.950
Satd. Flow (prot) 1545 3150 0 0 0 0 0 3119 1382 0 0 0
Flt Permitted 0.950
Satd. Flow (perm) 1251 3150 0 0 0 0 0 3119 1086 0 0 0
Right Turn on Red Yes Yes Yes Yes Yes
Satd. Flow (RTOR) 83 85
Link Speed (k/h) 50 50 50 50
Link Distance (m) 176.7 255.8 119.5 100.7
Travel Time (s) 12.7 18.4 8.6 7.3
Confl. Peds. (#/hr) 163 177
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 4% 2% 0% 0% 0% 0% 0% 3% 4% 0% 0% 0%
Adj. Flow (vph) 121 780 0 0 0 0 0 842 164 0 0 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 121 780 0 0 0 0 0 842 164 0 0 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment L NA Left Right Left Left Right Left R NA Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA NA Perm
Protected Phases 2 4
Permitted Phases 2 4
Minimum Split (s) 26.0 26.0 25.0 25.0
Total Split (s) 34.0 34.0 36.0 36.0
Total Split (%) 48.6% 48.6% 51.4% 51.4%
Maximum Green (s) 28.5 28.5 30.5 30.5
Yellow Time (s) 3.3 3.3 3.3 3.3
All-Red Time (s) 2.2 2.2 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 13.0 13.0 13.0 13.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 28.5 28.5 30.5 30.5
Actuated g/C Ratio 0.41 0.41 0.44 0.44
v/c Ratio 0.22 0.61 0.62 0.31
Control Delay 1.6 11.3 17.8 8.5
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 1.6 11.3 17.8 8.5
LOS A B B A
Approach Delay 10.0 16.2
Approach LOS A B

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 0.7 (1%), Referenced to phase 2:EBTL, Start of Green
Natural Cycle: 55
Control Type: Pretimed
Maximum v/c Ratio: 0.62
Intersection Signal Delay: 13.3 Intersection LOS: B
Intersection Capacity Utilization 60.9% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     23: RR 2 (SIMCOE ST) & KING ST
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Lane Group EBL EBT NBT NBR
Lane Group Flow (vph) 121 780 842 164
v/c Ratio 0.22 0.61 0.62 0.31
Control Delay 1.6 11.3 17.8 8.5
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 1.6 11.3 17.8 8.5
Queue Length 50th (m) 0.0 11.7 39.5 5.6
Queue Length 95th (m) 0.9 21.6 55.5 16.3
Internal Link Dist (m) 152.7 95.5
Turn Bay Length (m) 85.0 20.0
Base Capacity (vph) 558 1282 1358 521
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.22 0.61 0.62 0.31

Intersection Summary
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Synchro 11 12-23-2020
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 111 718 0 0 0 0 0 775 151 0 0 0
Future Volume (vph) 111 718 0 0 0 0 0 775 151 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5 5.5 5.5
Lane Util. Factor 1.00 0.95 0.95 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.79
Flpb, ped/bikes 0.81 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1251 3150 3119 1086
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1251 3150 3119 1086
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 121 780 0 0 0 0 0 842 164 0 0 0
RTOR Reduction (vph) 49 0 0 0 0 0 0 0 48 0 0 0
Lane Group Flow (vph) 72 780 0 0 0 0 0 842 116 0 0 0
Confl. Peds. (#/hr) 163 177
Heavy Vehicles (%) 4% 2% 0% 0% 0% 0% 0% 3% 4% 0% 0% 0%
Turn Type Perm NA NA Perm
Protected Phases 2 4
Permitted Phases 2 4
Actuated Green, G (s) 28.5 28.5 30.5 30.5
Effective Green, g (s) 28.5 28.5 30.5 30.5
Actuated g/C Ratio 0.41 0.41 0.44 0.44
Clearance Time (s) 5.5 5.5 5.5 5.5
Lane Grp Cap (vph) 509 1282 1358 473
v/s Ratio Prot c0.25 c0.27
v/s Ratio Perm 0.06 0.11
v/c Ratio 0.14 0.61 0.62 0.25
Uniform Delay, d1 13.1 16.4 15.3 12.5
Progression Factor 0.13 0.56 1.00 1.00
Incremental Delay, d2 0.5 1.9 2.1 1.2
Delay (s) 2.3 11.1 17.4 13.7
Level of Service A B B B
Approach Delay (s) 9.9 0.0 16.8 0.0
Approach LOS A A B A

Intersection Summary
HCM 2000 Control Delay 13.5 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 60.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings AM Peak Hour
130: MIDTOWN DR & KING ST Whitby Oshawa - 2026 Future Background AM

Synchro 11 12-23-2020
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1161 111 0 0 0 37
Future Volume (vph) 1161 111 0 0 0 37
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 0.86 0.86 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.97
Frt 0.987 0.865
Flt Protected
Satd. Flow (prot) 6177 0 0 0 0 1578
Flt Permitted
Satd. Flow (perm) 6177 0 0 0 0 1525
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 48 43
Link Speed (k/h) 50 50 50
Link Distance (m) 358.7 158.5 86.2
Travel Time (s) 25.8 11.4 6.2
Confl. Peds. (#/hr) 20 20
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 3% 0% 0% 0% 0% 3%
Adj. Flow (vph) 1262 121 0 0 0 40
Shared Lane Traffic (%)
Lane Group Flow (vph) 1383 0 0 0 0 40
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(m) 0.0 0.0 0.0
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 14 24 24 14
Number of Detectors 0 1
Detector Template 
Leading Detector (m) 0.0 15.0
Trailing Detector (m) 0.0 0.0
Detector 1 Position(m) 0.0 0.0
Detector 1 Size(m) 0.0 15.0
Detector 1 Type Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0
Detector 1 Queue (s) 0.0 0.0
Detector 1 Delay (s) 0.0 0.0
Turn Type NA Perm
Protected Phases 2
Permitted Phases 8
Detector Phase 8
Switch Phase
Minimum Initial (s) 15.0 8.0
Minimum Split (s) 28.0 25.0
Total Split (s) 43.0 27.0
Total Split (%) 61.4% 38.6%
Maximum Green (s) 37.9 21.8
Yellow Time (s) 3.7 3.3
All-Red Time (s) 1.4 1.9



Lanes, Volumes, Timings AM Peak Hour
130: MIDTOWN DR & KING ST Whitby Oshawa - 2026 Future Background AM

Synchro 11 12-23-2020
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Lane Group EBT EBR WBL WBT NBL NBR
Lost Time Adjust (s) 0.0 0.0
Total Lost Time (s) 5.1 5.2
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0
Recall Mode C-Max None
Walk Time (s) 12.0 14.0
Flash Dont Walk (s) 5.0 5.0
Pedestrian Calls (#/hr) 0 0
Act Effct Green (s) 59.0 8.0
Actuated g/C Ratio 0.84 0.11
v/c Ratio 0.27 0.19
Control Delay 4.9 11.8
Queue Delay 0.0 0.0
Total Delay 4.9 11.8
LOS A B
Approach Delay 4.9 11.8
Approach LOS A B

Intersection Summary
Area Type: Other
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 0 (0%), Referenced to phase 2:EBT and 6:, Start of Green
Natural Cycle: 55
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.27
Intersection Signal Delay: 5.1 Intersection LOS: A
Intersection Capacity Utilization 38.6% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     130: MIDTOWN DR & KING ST



Queues AM Peak Hour
130: MIDTOWN DR & KING ST Whitby Oshawa - 2026 Future Background AM

Synchro 11 12-23-2020
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Lane Group EBT NBR
Lane Group Flow (vph) 1383 40
v/c Ratio 0.27 0.19
Control Delay 4.9 11.8
Queue Delay 0.0 0.0
Total Delay 4.9 11.8
Queue Length 50th (m) 18.8 0.0
Queue Length 95th (m) 28.7 6.9
Internal Link Dist (m) 334.7
Turn Bay Length (m)
Base Capacity (vph) 5215 504
Starvation Cap Reductn 0 0
Spillback Cap Reductn 0 0
Storage Cap Reductn 0 0
Reduced v/c Ratio 0.27 0.08

Intersection Summary



HCM Signalized Intersection Capacity Analysis AM Peak Hour
130: MIDTOWN DR & KING ST Whitby Oshawa - 2026 Future Background AM
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1161 111 0 0 0 37
Future Volume (vph) 1161 111 0 0 0 37
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.1 5.2
Lane Util. Factor 0.86 1.00
Frpb, ped/bikes 0.99 0.97
Flpb, ped/bikes 1.00 1.00
Frt 0.99 0.86
Flt Protected 1.00 1.00
Satd. Flow (prot) 6176 1525
Flt Permitted 1.00 1.00
Satd. Flow (perm) 6176 1525
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1262 121 0 0 0 40
RTOR Reduction (vph) 10 0 0 0 0 37
Lane Group Flow (vph) 1373 0 0 0 0 3
Confl. Peds. (#/hr) 20 20
Heavy Vehicles (%) 3% 0% 0% 0% 0% 3%
Turn Type NA Perm
Protected Phases 2
Permitted Phases 8
Actuated Green, G (s) 54.9 4.8
Effective Green, g (s) 54.9 4.8
Actuated g/C Ratio 0.78 0.07
Clearance Time (s) 5.1 5.2
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 4843 104
v/s Ratio Prot c0.22
v/s Ratio Perm c0.00
v/c Ratio 0.28 0.03
Uniform Delay, d1 2.1 30.4
Progression Factor 2.32 1.00
Incremental Delay, d2 0.1 0.1
Delay (s) 5.0 30.5
Level of Service A C
Approach Delay (s) 5.0 0.0 30.5
Approach LOS A A C

Intersection Summary
HCM 2000 Control Delay 5.7 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.26
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.3
Intersection Capacity Utilization 38.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

1: McCowan Rd. & Ellesmere Rd/Ellesmere Rd. 11/26/2020

Future (2026) BRT Phasing Analysis  11/30/2020 PM Peak Hour Synchro 10 Report
Parsons Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 205 1195 180 120 664 144 91 782 112 271 970 246
Future Volume (vph) 205 1195 180 120 664 144 91 782 112 271 970 246
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.8 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 4.0 4.0 7.0 4.0 7.0 7.0 7.0 7.0 7.0 4.0 7.0 7.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1789 3808 1601 1789 3579 1601 1789 3579 1601 1789 3579 1601
Flt Permitted 0.21 1.00 1.00 0.11 1.00 1.00 0.24 1.00 1.00 0.14 1.00 1.00
Satd. Flow (perm) 387 3808 1601 204 3579 1601 445 3579 1601 267 3579 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 223 1299 196 130 722 157 99 850 122 295 1054 267
RTOR Reduction (vph) 0 0 73 0 0 75 0 0 76 0 0 115
Lane Group Flow (vph) 223 1299 123 130 722 82 99 850 46 295 1054 152
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm pm+pt NA Perm
Protected Phases 7 4 3 8 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Actuated Green, G (s) 50.0 40.0 40.0 44.0 37.0 37.0 38.0 38.0 38.0 55.0 55.0 55.0
Effective Green, g (s) 50.0 43.0 40.0 44.0 37.0 37.0 38.0 38.0 38.0 55.0 55.0 55.0
Actuated g/C Ratio 0.42 0.36 0.33 0.37 0.31 0.31 0.32 0.32 0.32 0.46 0.46 0.46
Clearance Time (s) 4.0 7.0 7.0 4.0 7.0 7.0 7.0 7.0 7.0 4.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 278 1364 533 167 1103 493 140 1133 506 287 1640 733
v/s Ratio Prot c0.07 c0.34 0.05 0.20 0.24 c0.11 0.29
v/s Ratio Perm 0.27 0.08 0.24 0.05 0.22 0.03 c0.36 0.09
v/c Ratio 0.80 0.95 0.23 0.78 0.65 0.17 0.71 0.75 0.09 1.03 0.64 0.21
Uniform Delay, d1 25.3 37.5 28.9 30.8 36.0 30.2 36.1 36.7 28.8 27.3 25.0 19.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 15.2 14.5 0.2 20.1 1.4 0.2 25.9 4.6 0.4 60.5 2.0 0.6
Delay (s) 40.6 52.0 29.1 50.9 37.4 30.4 62.0 41.3 29.2 87.8 26.9 20.1
Level of Service D D C D D C E D C F C C
Approach Delay (s) 47.9 38.0 41.9 36.9
Approach LOS D D D D

Intersection Summary
HCM 2000 Control Delay 41.6 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.06
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 22.0
Intersection Capacity Utilization 124.7% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

2: Ellesmere Rd. & Grangeway Ave. 11/26/2020
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 182 1165 792 86 43 153
Future Volume (vph) 182 1165 792 86 43 153
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1789 3579 3526 1789 1601
Flt Permitted 0.28 1.00 1.00 0.95 1.00
Satd. Flow (perm) 518 3579 3526 1789 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 198 1266 861 93 47 166
RTOR Reduction (vph) 0 0 7 0 0 136
Lane Group Flow (vph) 198 1266 947 0 47 30
Turn Type Perm NA NA Prot Perm
Protected Phases 2 6 8
Permitted Phases 2 8
Actuated Green, G (s) 86.0 86.0 86.0 22.0 22.0
Effective Green, g (s) 86.0 86.0 86.0 22.0 22.0
Actuated g/C Ratio 0.72 0.72 0.72 0.18 0.18
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0
Lane Grp Cap (vph) 371 2564 2526 327 293
v/s Ratio Prot 0.35 0.27 c0.03
v/s Ratio Perm c0.38 0.02
v/c Ratio 0.53 0.49 0.37 0.14 0.10
Uniform Delay, d1 7.8 7.5 6.6 41.1 40.8
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.4 0.7 0.4 0.9 0.7
Delay (s) 13.2 8.1 7.0 42.0 41.5
Level of Service B A A D D
Approach Delay (s) 8.8 7.0 41.6
Approach LOS A A D

Intersection Summary
HCM 2000 Control Delay 10.8 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.45
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 60.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

3: Parkington Cres. & Ellesmere Rd. 11/26/2020

Future (2026) BRT Phasing Analysis  11/30/2020 PM Peak Hour Synchro 10 Report
Parsons Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 25 1304 33 5 942 4 20 8 0 6 1 7
Future Volume (vph) 25 1304 33 5 942 4 20 8 0 6 1 7
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.93
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.97 0.98
Satd. Flow (prot) 1789 3579 1601 1789 3576 1819 1719
Flt Permitted 0.27 1.00 1.00 0.17 1.00 0.78 0.84
Satd. Flow (perm) 515 3579 1601 329 3576 1468 1483
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 27 1417 36 5 1024 4 22 9 0 7 1 8
RTOR Reduction (vph) 0 0 6 0 0 0 0 0 0 0 8 0
Lane Group Flow (vph) 27 1417 30 5 1028 0 0 31 0 0 8 0
Turn Type Perm NA Perm Perm NA Perm NA Perm NA
Protected Phases 2 6 4 8
Permitted Phases 2 2 6 4 8
Actuated Green, G (s) 93.7 93.7 93.7 93.7 93.7 5.2 5.2
Effective Green, g (s) 93.7 93.7 93.7 93.7 93.7 5.2 5.2
Actuated g/C Ratio 0.84 0.84 0.84 0.84 0.84 0.05 0.05
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 431 2996 1340 275 2994 68 68
v/s Ratio Prot c0.40 0.29
v/s Ratio Perm 0.05 0.02 0.02 c0.02 0.01
v/c Ratio 0.06 0.47 0.02 0.02 0.34 0.46 0.12
Uniform Delay, d1 1.6 2.5 1.5 1.5 2.1 52.0 51.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.5 0.0 0.0 0.1 4.8 0.8
Delay (s) 1.8 3.0 1.5 1.5 2.1 56.8 52.0
Level of Service A A A A A E D
Approach Delay (s) 2.9 2.1 56.8 52.0
Approach LOS A A E D

Intersection Summary
HCM 2000 Control Delay 3.6 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.47
Actuated Cycle Length (s) 111.9 Sum of lost time (s) 13.0
Intersection Capacity Utilization 52.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

4: Bellamy Rd. & Ellesmere Rd. 11/26/2020

Future (2026) BRT Phasing Analysis  11/30/2020 PM Peak Hour Synchro 10 Report
Parsons Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 134 920 171 101 692 121 104 439 86 120 509 83
Future Volume (vph) 134 920 171 101 692 121 104 439 86 120 509 83
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.98 1.00 0.98
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1789 3579 1601 1789 3579 1601 1789 3491 1789 3503
Flt Permitted 0.32 1.00 1.00 0.21 1.00 1.00 0.30 1.00 0.35 1.00
Satd. Flow (perm) 595 3579 1601 404 3579 1601 566 3491 656 3503
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 146 1000 186 110 752 132 113 477 93 130 553 90
RTOR Reduction (vph) 0 0 43 0 0 39 0 14 0 0 11 0
Lane Group Flow (vph) 146 1000 143 110 752 93 113 556 0 130 632 0
Turn Type Perm NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 2 6 4 8
Permitted Phases 2 2 6 6 4 8
Actuated Green, G (s) 64.0 64.0 64.0 64.0 64.0 64.0 42.0 42.0 42.0 42.0
Effective Green, g (s) 64.0 64.0 64.0 64.0 64.0 64.0 42.0 42.0 42.0 42.0
Actuated g/C Ratio 0.53 0.53 0.53 0.53 0.53 0.53 0.35 0.35 0.35 0.35
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Grp Cap (vph) 317 1908 853 215 1908 853 198 1221 229 1226
v/s Ratio Prot c0.28 0.21 0.16 0.18
v/s Ratio Perm 0.25 0.09 0.27 0.06 c0.20 0.20
v/c Ratio 0.46 0.52 0.17 0.51 0.39 0.11 0.57 0.46 0.57 0.52
Uniform Delay, d1 17.3 18.1 14.3 18.0 16.5 13.9 31.7 30.2 31.6 30.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.8 1.0 0.4 8.4 0.6 0.3 11.4 1.2 9.8 1.6
Delay (s) 22.1 19.2 14.8 26.4 17.2 14.1 43.1 31.4 41.5 32.5
Level of Service C B B C B B D C D C
Approach Delay (s) 18.9 17.8 33.3 34.0
Approach LOS B B C C

Intersection Summary
HCM 2000 Control Delay 24.3 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 128.3% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 32 1062 32 32 824 7 121 0 121 149 0 48
Future Volume (vph) 32 1062 32 32 824 7 121 0 121 149 0 48
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.93 0.97
Flt Protected 0.95 1.00 0.95 1.00 0.98 0.96
Satd. Flow (prot) 1789 3563 1789 3574 1713 1755
Flt Permitted 0.29 1.00 0.19 1.00 0.78 0.60
Satd. Flow (perm) 539 3563 364 3574 1373 1092
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 35 1154 35 35 896 8 132 0 132 162 0 52
RTOR Reduction (vph) 0 1 0 0 0 0 0 34 0 0 28 0
Lane Group Flow (vph) 35 1188 0 35 904 0 0 230 0 0 186 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 6 4 8
Permitted Phases 2 6 4 8
Actuated Green, G (s) 69.4 69.4 69.4 69.4 23.3 23.3
Effective Green, g (s) 69.4 69.4 69.4 69.4 23.3 23.3
Actuated g/C Ratio 0.65 0.65 0.65 0.65 0.22 0.22
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 350 2317 236 2324 299 238
v/s Ratio Prot c0.33 0.25
v/s Ratio Perm 0.06 0.10 0.17 c0.17
v/c Ratio 0.10 0.51 0.15 0.39 0.77 0.78
Uniform Delay, d1 7.0 9.8 7.2 8.7 39.2 39.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 0.8 0.3 0.1 11.6 15.2
Delay (s) 7.5 10.6 7.5 8.8 50.8 54.5
Level of Service A B A A D D
Approach Delay (s) 10.5 8.8 50.8 54.5
Approach LOS B A D D

Intersection Summary
HCM 2000 Control Delay 17.5 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 106.7 Sum of lost time (s) 14.0
Intersection Capacity Utilization 58.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 43 1182 51 39 785 13 39 9 28 39 9 39
Future Volume (vph) 43 1182 51 39 785 13 39 9 28 39 9 39
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.95 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.98 0.96 1.00
Satd. Flow (prot) 1789 3579 1601 1789 3570 1746 1810 1601
Flt Permitted 0.32 1.00 1.00 0.20 1.00 0.81 0.79 1.00
Satd. Flow (perm) 607 3579 1601 372 3570 1453 1483 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 47 1285 55 42 853 14 42 10 30 42 10 42
RTOR Reduction (vph) 0 0 7 0 1 0 0 21 0 0 0 39
Lane Group Flow (vph) 47 1285 48 42 866 0 0 61 0 0 52 3
Turn Type Perm NA Perm Perm NA Perm NA Perm NA Perm
Protected Phases 2 6 4 8
Permitted Phases 2 2 6 4 8 8
Actuated Green, G (s) 83.4 83.4 83.4 83.4 83.4 8.4 8.4 8.4
Effective Green, g (s) 83.4 83.4 83.4 83.4 83.4 8.4 8.4 8.4
Actuated g/C Ratio 0.80 0.80 0.80 0.80 0.80 0.08 0.08 0.08
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 483 2848 1274 296 2841 116 118 128
v/s Ratio Prot c0.36 0.24
v/s Ratio Perm 0.08 0.03 0.11 c0.04 0.04 0.00
v/c Ratio 0.10 0.45 0.04 0.14 0.30 0.52 0.44 0.03
Uniform Delay, d1 2.4 3.4 2.3 2.5 2.9 46.3 46.0 44.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.5 0.1 1.0 0.3 4.2 2.6 0.1
Delay (s) 2.8 3.9 2.3 3.5 3.2 50.5 48.6 44.5
Level of Service A A A A A D D D
Approach Delay (s) 3.8 3.2 50.5 46.8
Approach LOS A A D D

Intersection Summary
HCM 2000 Control Delay 6.8 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.46
Actuated Cycle Length (s) 104.8 Sum of lost time (s) 13.0
Intersection Capacity Utilization 57.6% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 198 930 127 85 618 238 11 941 71 218 958 204
Future Volume (vph) 198 930 127 85 618 238 11 941 71 218 958 204
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 7.0 7.0 7.0 7.0 7.0 4.0 7.0 4.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.91 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.99 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1789 3579 1601 1789 3579 1601 1789 5088 1789 3579 1601
Flt Permitted 0.22 1.00 1.00 0.22 1.00 1.00 0.18 1.00 0.12 1.00 1.00
Satd. Flow (perm) 419 3579 1601 413 3579 1601 348 5088 235 3579 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 215 1011 138 92 672 259 12 1023 77 237 1041 222
RTOR Reduction (vph) 0 0 70 0 0 102 0 7 0 0 0 123
Lane Group Flow (vph) 215 1011 68 92 672 157 12 1093 0 237 1041 99
Turn Type pm+pt NA Perm Perm NA Perm pm+pt NA pm+pt NA Perm
Protected Phases 7 4 8 5 2 1 6
Permitted Phases 4 4 8 8 2 6 6
Actuated Green, G (s) 49.6 49.6 49.6 35.6 35.6 35.6 39.9 37.4 55.3 48.8 48.8
Effective Green, g (s) 49.6 49.6 49.6 35.6 35.6 35.6 39.9 37.4 55.3 48.8 48.8
Actuated g/C Ratio 0.42 0.42 0.42 0.30 0.30 0.30 0.34 0.31 0.47 0.41 0.41
Clearance Time (s) 4.0 7.0 7.0 7.0 7.0 7.0 4.0 7.0 4.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 290 1493 667 123 1071 479 147 1600 290 1468 657
v/s Ratio Prot 0.06 c0.28 0.19 0.00 0.21 c0.10 0.29
v/s Ratio Perm c0.25 0.04 0.22 0.10 0.03 c0.28 0.06
v/c Ratio 0.74 0.68 0.10 0.75 0.63 0.33 0.08 0.68 0.82 0.71 0.15
Uniform Delay, d1 24.7 28.1 21.1 37.6 35.9 32.4 27.1 35.6 23.4 29.1 22.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 9.8 1.2 0.1 21.7 1.2 0.4 0.2 2.4 16.1 2.9 0.5
Delay (s) 34.5 29.4 21.2 59.3 37.1 32.8 27.3 38.0 39.6 32.1 22.5
Level of Service C C C E D C C D D C C
Approach Delay (s) 29.4 38.0 37.8 31.8
Approach LOS C D D C

Intersection Summary
HCM 2000 Control Delay 33.8 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 118.9 Sum of lost time (s) 22.0
Intersection Capacity Utilization 117.9% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 73 1072 64 20 686 9 28 12 31 18 10 42
Future Volume (vph) 73 1072 64 20 686 9 28 12 31 18 10 42
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.94 0.92
Flt Protected 0.95 1.00 0.95 1.00 0.98 0.99
Satd. Flow (prot) 1789 3548 1789 3571 1737 1709
Flt Permitted 0.36 1.00 0.21 1.00 0.86 0.90
Satd. Flow (perm) 687 3548 392 3571 1516 1553
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 79 1165 70 22 746 10 30 13 34 20 11 46
RTOR Reduction (vph) 0 3 0 0 0 0 0 31 0 0 42 0
Lane Group Flow (vph) 79 1232 0 22 756 0 0 46 0 0 35 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 6 4 8
Permitted Phases 2 6 4 8
Actuated Green, G (s) 65.8 65.8 65.8 65.8 7.0 7.0
Effective Green, g (s) 65.8 65.8 65.8 65.8 7.0 7.0
Actuated g/C Ratio 0.77 0.77 0.77 0.77 0.08 0.08
Clearance Time (s) 6.0 6.0 6.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 526 2720 300 2738 123 126
v/s Ratio Prot c0.35 0.21
v/s Ratio Perm 0.11 0.06 c0.03 0.02
v/c Ratio 0.15 0.45 0.07 0.28 0.37 0.28
Uniform Delay, d1 2.6 3.6 2.5 3.0 37.3 37.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 0.5 0.5 0.3 1.9 1.2
Delay (s) 3.2 4.1 2.9 3.2 39.2 38.2
Level of Service A A A A D D
Approach Delay (s) 4.1 3.2 39.2 38.2
Approach LOS A A D D

Intersection Summary
HCM 2000 Control Delay 6.1 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.44
Actuated Cycle Length (s) 85.8 Sum of lost time (s) 13.0
Intersection Capacity Utilization 66.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 9 810 293 186 521 16 261 12 192 5 4 10
Future Volume (vph) 9 810 293 186 521 16 261 12 192 5 4 10
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 4.0 6.0 8.0 8.0 8.0 8.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85 0.93
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.99
Satd. Flow (prot) 1789 3579 1601 1789 3563 1789 1883 1601 1722
Flt Permitted 0.43 1.00 1.00 0.22 1.00 0.74 1.00 1.00 0.95
Satd. Flow (perm) 814 3579 1601 410 3563 1402 1883 1601 1658
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 10 880 318 202 566 17 284 13 209 5 4 11
RTOR Reduction (vph) 0 0 104 0 2 0 0 0 154 0 8 0
Lane Group Flow (vph) 10 880 214 202 581 0 284 13 55 0 12 0
Turn Type Perm NA Perm pm+pt NA Perm NA Perm Perm NA
Protected Phases 2 1 6 4 8
Permitted Phases 2 2 6 4 4 8
Actuated Green, G (s) 41.3 41.3 41.3 52.3 52.3 23.4 23.4 23.4 23.4
Effective Green, g (s) 41.3 41.3 41.3 52.3 52.3 23.4 23.4 23.4 23.4
Actuated g/C Ratio 0.46 0.46 0.46 0.58 0.58 0.26 0.26 0.26 0.26
Clearance Time (s) 6.0 6.0 6.0 4.0 6.0 8.0 8.0 8.0 8.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 374 1647 737 346 2077 365 491 417 432
v/s Ratio Prot 0.25 c0.05 0.16 0.01
v/s Ratio Perm 0.01 0.13 c0.29 c0.20 0.03 0.01
v/c Ratio 0.03 0.53 0.29 0.58 0.28 0.78 0.03 0.13 0.03
Uniform Delay, d1 13.2 17.3 15.1 10.6 9.3 30.7 24.7 25.4 24.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 1.2 1.0 2.5 0.3 10.0 0.0 0.1 0.0
Delay (s) 13.4 18.6 16.1 13.1 9.7 40.8 24.7 25.5 24.7
Level of Service B B B B A D C C C
Approach Delay (s) 17.9 10.5 34.1 24.7
Approach LOS B B C C

Intersection Summary
HCM 2000 Control Delay 18.9 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 89.7 Sum of lost time (s) 18.0
Intersection Capacity Utilization 87.8% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 74 865 84 202 784 7 98 57 178 1 5 20
Future Volume (vph) 74 865 84 202 784 7 98 57 178 1 5 20
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.0 6.0 4.0 6.0 6.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.89 0.89
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1789 3579 1601 1789 3579 1601 1789 1670 1681
Flt Permitted 0.33 1.00 1.00 0.22 1.00 1.00 0.74 1.00 0.97
Satd. Flow (perm) 613 3579 1601 418 3579 1601 1392 1670 1631
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 80 940 91 220 852 8 107 62 193 1 5 22
RTOR Reduction (vph) 0 0 43 0 0 3 0 128 0 0 19 0
Lane Group Flow (vph) 80 940 48 220 852 5 107 127 0 0 9 0
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm NA
Protected Phases 5 2 1 6 4 8
Permitted Phases 2 2 6 6 4 8
Actuated Green, G (s) 46.8 42.1 42.1 55.2 46.5 46.5 12.0 12.0 12.0
Effective Green, g (s) 46.8 42.1 42.1 55.2 46.5 46.5 12.0 12.0 12.0
Actuated g/C Ratio 0.58 0.52 0.52 0.69 0.58 0.58 0.15 0.15 0.15
Clearance Time (s) 4.0 6.0 6.0 4.0 6.0 6.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 426 1878 840 443 2075 928 208 249 244
v/s Ratio Prot 0.01 0.26 c0.06 0.24 0.08
v/s Ratio Perm 0.10 0.03 c0.29 0.00 c0.08 0.01
v/c Ratio 0.19 0.50 0.06 0.50 0.41 0.00 0.51 0.51 0.04
Uniform Delay, d1 7.3 12.3 9.3 6.0 9.3 7.1 31.4 31.4 29.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 1.0 0.1 0.9 0.1 0.0 2.1 1.6 0.1
Delay (s) 7.5 13.2 9.5 6.9 9.4 7.1 33.6 33.0 29.2
Level of Service A B A A A A C C C
Approach Delay (s) 12.5 8.9 33.2 29.2
Approach LOS B A C C

Intersection Summary
HCM 2000 Control Delay 14.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.52
Actuated Cycle Length (s) 80.2 Sum of lost time (s) 17.0
Intersection Capacity Utilization 63.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 291 603 53 64 430 60 106 252 101 88 119 260
Future Volume (vph) 291 603 53 64 430 60 106 252 101 88 119 260
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 4.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.96 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1789 3579 1601 1789 3579 1601 1789 1803 1789 1883 1601
Flt Permitted 0.39 1.00 1.00 0.40 1.00 1.00 0.67 1.00 0.21 1.00 1.00
Satd. Flow (perm) 736 3579 1601 759 3579 1601 1270 1803 391 1883 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 316 655 58 70 467 65 115 274 110 96 129 283
RTOR Reduction (vph) 0 0 27 0 0 42 0 14 0 0 0 188
Lane Group Flow (vph) 316 655 31 70 467 23 115 371 0 96 129 95
Turn Type pm+pt NA Perm Perm NA Perm Perm NA pm+pt NA Perm
Protected Phases 5 2 6 4 3 8
Permitted Phases 2 2 6 6 4 8 8
Actuated Green, G (s) 57.6 57.6 57.6 37.9 37.9 37.9 27.0 27.0 36.4 36.4 36.4
Effective Green, g (s) 57.6 57.6 57.6 37.9 37.9 37.9 27.0 27.0 36.4 36.4 36.4
Actuated g/C Ratio 0.53 0.53 0.53 0.35 0.35 0.35 0.25 0.25 0.34 0.34 0.34
Clearance Time (s) 4.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 4.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 545 1908 853 266 1255 561 317 450 201 634 539
v/s Ratio Prot c0.08 0.18 0.13 c0.21 c0.02 0.07
v/s Ratio Perm c0.22 0.02 0.09 0.01 0.09 0.14 0.06
v/c Ratio 0.58 0.34 0.04 0.26 0.37 0.04 0.36 0.82 0.48 0.20 0.18
Uniform Delay, d1 14.7 14.4 12.0 25.1 26.2 23.1 33.4 38.2 26.9 25.5 25.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.5 0.5 0.1 2.4 0.8 0.1 0.7 11.6 1.8 0.2 0.2
Delay (s) 16.2 14.9 12.1 27.5 27.0 23.2 34.1 49.8 28.7 25.6 25.4
Level of Service B B B C C C C D C C C
Approach Delay (s) 15.1 26.7 46.2 26.1
Approach LOS B C D C

Intersection Summary
HCM 2000 Control Delay 25.8 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 108.0 Sum of lost time (s) 22.0
Intersection Capacity Utilization 98.6% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

12: Ellesmere Rd. & Morningside Ave. 11/26/2020

Future (2026) BRT Phasing Analysis  11/30/2020 PM Peak Hour Synchro 10 Report
Parsons Page 12

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 183 643 160 58 363 24 124 590 116 31 791 80
Future Volume (vph) 183 643 160 58 363 24 124 590 116 31 791 80
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 4.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95
Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.99
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1789 3472 1789 3579 1601 1789 3579 1601 1789 3529
Flt Permitted 0.52 1.00 0.22 1.00 1.00 0.12 1.00 1.00 0.41 1.00
Satd. Flow (perm) 970 3472 422 3579 1601 232 3579 1601 769 3529
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 199 699 174 63 395 26 135 641 126 34 860 87
RTOR Reduction (vph) 0 21 0 0 0 15 0 0 57 0 8 0
Lane Group Flow (vph) 199 852 0 63 395 11 135 641 69 34 939 0
Turn Type Perm NA Perm NA Perm pm+pt NA Perm Perm NA
Protected Phases 2 6 7 4 8
Permitted Phases 2 6 6 4 4 8
Actuated Green, G (s) 39.0 39.0 39.0 39.0 39.0 41.7 41.7 41.7 31.7 31.7
Effective Green, g (s) 39.0 39.0 39.0 39.0 39.0 41.7 41.7 41.7 31.7 31.7
Actuated g/C Ratio 0.41 0.41 0.41 0.41 0.41 0.44 0.44 0.44 0.33 0.33
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 4.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 399 1429 173 1473 659 200 1575 704 257 1181
v/s Ratio Prot c0.25 0.11 c0.04 0.18 c0.27
v/s Ratio Perm 0.21 0.15 0.01 0.25 0.04 0.04
v/c Ratio 0.50 0.60 0.36 0.27 0.02 0.68 0.41 0.10 0.13 0.80
Uniform Delay, d1 20.6 21.7 19.3 18.4 16.5 19.1 18.1 15.5 21.9 28.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.4 1.8 1.3 0.1 0.0 8.7 0.2 0.1 0.2 3.8
Delay (s) 25.0 23.6 20.6 18.5 16.5 27.8 18.2 15.6 22.2 32.3
Level of Service C C C B B C B B C C
Approach Delay (s) 23.8 18.7 19.3 32.0
Approach LOS C B B C

Intersection Summary
HCM 2000 Control Delay 24.2 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 94.7 Sum of lost time (s) 18.0
Intersection Capacity Utilization 125.0% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 24 572 193 40 280 122 127 300 56 142 309 39
Future Volume (vph) 24 572 193 40 280 122 127 300 56 142 309 39
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 4.0 7.0 7.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.96 0.96 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3442 3415 1789 1883 1601 1789 1883 1601
Flt Permitted 0.93 0.81 0.56 1.00 1.00 0.33 1.00 1.00
Satd. Flow (perm) 3196 2773 1052 1883 1601 625 1883 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 26 622 210 43 304 133 138 326 61 154 336 42
RTOR Reduction (vph) 0 30 0 0 38 0 0 0 44 0 0 26
Lane Group Flow (vph) 0 828 0 0 442 0 138 326 17 154 336 16
Turn Type Perm NA Perm NA Perm NA Perm pm+pt NA Perm
Protected Phases 2 6 4 3 8
Permitted Phases 2 6 4 4 8 8
Actuated Green, G (s) 45.0 45.0 25.8 25.8 25.8 35.8 35.8 35.8
Effective Green, g (s) 45.0 45.0 25.8 25.8 25.8 35.8 35.8 35.8
Actuated g/C Ratio 0.47 0.47 0.27 0.27 0.27 0.38 0.38 0.38
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 4.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1517 1316 286 512 435 309 711 604
v/s Ratio Prot c0.17 0.03 c0.18
v/s Ratio Perm c0.26 0.16 0.13 0.01 0.16 0.01
v/c Ratio 0.55 0.34 0.48 0.64 0.04 0.50 0.47 0.03
Uniform Delay, d1 17.7 15.6 28.9 30.4 25.4 21.0 22.3 18.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.4 0.2 1.3 2.6 0.0 1.3 0.5 0.0
Delay (s) 19.1 15.7 30.2 33.0 25.4 22.3 22.8 18.6
Level of Service B B C C C C C B
Approach Delay (s) 19.1 15.7 31.4 22.3
Approach LOS B B C C

Intersection Summary
HCM 2000 Control Delay 21.8 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 94.8 Sum of lost time (s) 18.0
Intersection Capacity Utilization 103.1% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 161 534 9 17 234 47 16 46 28 73 73 89
Future Volume (vph) 161 534 9 17 234 47 16 46 28 73 73 89
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.97 1.00 0.94 1.00 0.92
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1789 3569 1789 3489 1789 1777 1789 1728
Flt Permitted 0.57 1.00 0.40 1.00 0.65 1.00 0.70 1.00
Satd. Flow (perm) 1066 3569 753 3489 1217 1777 1328 1728
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 175 580 10 18 254 51 17 50 30 79 79 97
RTOR Reduction (vph) 0 1 0 0 17 0 0 19 0 0 44 0
Lane Group Flow (vph) 175 589 0 18 289 0 17 61 0 79 132 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 6 4 8
Permitted Phases 2 6 4 8
Actuated Green, G (s) 50.0 50.0 50.0 50.0 36.0 36.0 36.0 36.0
Effective Green, g (s) 50.0 50.0 50.0 50.0 36.0 36.0 36.0 36.0
Actuated g/C Ratio 0.50 0.50 0.50 0.50 0.36 0.36 0.36 0.36
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Grp Cap (vph) 533 1784 376 1744 438 639 478 622
v/s Ratio Prot c0.17 0.08 0.03 c0.08
v/s Ratio Perm 0.16 0.02 0.01 0.06
v/c Ratio 0.33 0.33 0.05 0.17 0.04 0.10 0.17 0.21
Uniform Delay, d1 15.0 15.0 12.8 13.6 20.8 21.2 21.8 22.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.6 0.5 0.2 0.2 0.2 0.3 0.7 0.8
Delay (s) 16.6 15.5 13.0 13.8 20.9 21.5 22.5 22.9
Level of Service B B B B C C C C
Approach Delay (s) 15.7 13.8 21.4 22.8
Approach LOS B B C C

Intersection Summary
HCM 2000 Control Delay 16.9 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.28
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 79.1% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 42 451 51 17 191 18 29 44 33 22 20 33
Future Volume (vph) 42 451 51 17 191 18 29 44 33 22 20 33
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00
Frt 1.00 0.98 1.00 0.99 0.96 0.94
Flt Protected 0.95 1.00 0.95 1.00 0.99 0.99
Satd. Flow (prot) 1789 3524 1789 3531 1780 1746
Flt Permitted 0.61 1.00 0.45 1.00 0.91 0.88
Satd. Flow (perm) 1148 3524 845 3531 1634 1561
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 46 490 55 18 208 20 32 48 36 24 22 36
RTOR Reduction (vph) 0 5 0 0 4 0 0 22 0 0 32 0
Lane Group Flow (vph) 46 540 0 18 224 0 0 94 0 0 50 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 6 4 8
Permitted Phases 2 6 4 8
Actuated Green, G (s) 55.1 55.1 55.1 55.1 8.3 8.3
Effective Green, g (s) 55.1 55.1 55.1 55.1 8.3 8.3
Actuated g/C Ratio 0.72 0.72 0.72 0.72 0.11 0.11
Clearance Time (s) 7.0 7.0 7.0 7.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 827 2541 609 2546 177 169
v/s Ratio Prot c0.15 0.06
v/s Ratio Perm 0.04 0.02 c0.06 0.03
v/c Ratio 0.06 0.21 0.03 0.09 0.53 0.30
Uniform Delay, d1 3.1 3.5 3.0 3.2 32.2 31.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.2 0.0 0.0 2.8 1.0
Delay (s) 3.2 3.7 3.1 3.2 35.0 32.3
Level of Service A A A A D C
Approach Delay (s) 3.7 3.2 35.0 32.3
Approach LOS A A D C

Intersection Summary
HCM 2000 Control Delay 9.3 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.25
Actuated Cycle Length (s) 76.4 Sum of lost time (s) 13.0
Intersection Capacity Utilization 53.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 122 266 33 12 129 19 9 167 4 56 210 101
Future Volume (vph) 122 266 33 12 129 19 9 167 4 56 210 101
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.98 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1789 3519 1789 3509 1789 3567 1789 1883 1601
Flt Permitted 0.65 1.00 0.56 1.00 0.59 1.00 0.63 1.00 1.00
Satd. Flow (perm) 1224 3519 1046 3509 1111 3567 1195 1883 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 133 289 36 13 140 21 10 182 4 61 228 110
RTOR Reduction (vph) 0 10 0 0 11 0 0 2 0 0 0 66
Lane Group Flow (vph) 133 315 0 13 150 0 10 184 0 61 228 44
Turn Type Perm NA Perm NA Perm NA Perm NA Perm
Protected Phases 2 6 4 8
Permitted Phases 2 6 4 8 8
Actuated Green, G (s) 46.0 46.0 46.0 46.0 40.0 40.0 40.0 40.0 40.0
Effective Green, g (s) 46.0 46.0 46.0 46.0 40.0 40.0 40.0 40.0 40.0
Actuated g/C Ratio 0.46 0.46 0.46 0.46 0.40 0.40 0.40 0.40 0.40
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Grp Cap (vph) 563 1618 481 1614 444 1426 478 753 640
v/s Ratio Prot 0.09 0.04 0.05 c0.12
v/s Ratio Perm c0.11 0.01 0.01 0.05 0.03
v/c Ratio 0.24 0.19 0.03 0.09 0.02 0.13 0.13 0.30 0.07
Uniform Delay, d1 16.4 16.0 14.8 15.2 18.2 19.0 19.0 20.5 18.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.0 0.3 0.1 0.1 0.1 0.2 0.6 1.0 0.2
Delay (s) 17.3 16.3 14.9 15.3 18.3 19.2 19.5 21.5 18.7
Level of Service B B B B B B B C B
Approach Delay (s) 16.6 15.3 19.1 20.4
Approach LOS B B B C

Intersection Summary
HCM 2000 Control Delay 18.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.27
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 115.7% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 17 319 152 17 8 8
Future Volume (vph) 17 319 152 17 8 8
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 7.0
Lane Util. Factor 1.00 1.00 0.95 1.00
Frt 1.00 1.00 0.99 0.93
Flt Protected 0.95 1.00 1.00 0.98
Satd. Flow (prot) 1789 1883 3526 1713
Flt Permitted 0.64 1.00 1.00 0.98
Satd. Flow (perm) 1199 1883 3526 1713
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 18 347 165 18 9 9
RTOR Reduction (vph) 0 0 6 0 7 0
Lane Group Flow (vph) 18 347 177 0 11 0
Turn Type Perm NA NA Prot
Protected Phases 2 6 8
Permitted Phases 2
Actuated Green, G (s) 79.0 79.0 79.0 28.0
Effective Green, g (s) 79.0 79.0 79.0 28.0
Actuated g/C Ratio 0.66 0.66 0.66 0.23
Clearance Time (s) 6.0 6.0 6.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 789 1239 2321 399
v/s Ratio Prot c0.18 0.05 c0.01
v/s Ratio Perm 0.02
v/c Ratio 0.02 0.28 0.08 0.03
Uniform Delay, d1 7.1 8.6 7.4 35.5
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 0.1 0.1 0.1
Delay (s) 7.1 8.7 7.4 35.6
Level of Service A A A D
Approach Delay (s) 8.6 7.4 35.6
Approach LOS A A D

Intersection Summary
HCM 2000 Control Delay 9.1 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.21
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 31.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 7 284 0 0 210 151 0 0 0 297 0 22
Future Volume (vph) 7 284 0 0 210 151 0 0 0 297 0 22
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 4.5 4.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1789 1883 1883 1601 1789 1601
Flt Permitted 0.62 1.00 1.00 1.00 0.76 1.00
Satd. Flow (perm) 1161 1883 1883 1601 1426 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 8 309 0 0 228 164 0 0 0 323 0 24
RTOR Reduction (vph) 0 0 0 0 0 84 0 0 0 0 17 0
Lane Group Flow (vph) 8 309 0 0 228 80 0 0 0 323 7 0
Turn Type Perm NA NA Perm Perm NA
Protected Phases 2 6 4 4
Permitted Phases 2 6 6 4 4
Actuated Green, G (s) 28.0 28.0 28.0 28.0 17.8 17.8
Effective Green, g (s) 28.0 28.0 28.0 28.0 17.8 17.8
Actuated g/C Ratio 0.49 0.49 0.49 0.49 0.31 0.31
Clearance Time (s) 7.0 7.0 7.0 7.0 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 567 920 920 782 442 497
v/s Ratio Prot c0.16 0.12 0.00
v/s Ratio Perm 0.01 0.05 c0.23
v/c Ratio 0.01 0.34 0.25 0.10 0.73 0.02
Uniform Delay, d1 7.5 9.0 8.5 7.9 17.6 13.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 1.0 0.6 0.3 6.1 0.0
Delay (s) 7.6 9.9 9.2 8.1 23.7 13.7
Level of Service A A A A C B
Approach Delay (s) 9.9 8.7 0.0 23.0
Approach LOS A A A C

Intersection Summary
HCM 2000 Control Delay 13.8 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.49
Actuated Cycle Length (s) 57.3 Sum of lost time (s) 11.5
Intersection Capacity Utilization 50.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 617 6 151 352 0 0 0 0 1409 39 55
Future Volume (vph) 0 617 6 151 352 0 0 0 0 1409 39 55
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 7.0 7.0
Lane Util. Factor 0.95 1.00 0.95 0.95 0.95
Frt 1.00 1.00 1.00 1.00 0.99
Flt Protected 1.00 0.95 1.00 0.95 0.96
Satd. Flow (prot) 3573 1789 3579 1700 1695
Flt Permitted 1.00 0.30 1.00 0.95 0.96
Satd. Flow (perm) 3573 561 3579 1700 1695
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 671 7 164 383 0 0 0 0 1532 42 60
RTOR Reduction (vph) 0 1 0 0 0 0 0 0 0 0 4 0
Lane Group Flow (vph) 0 677 0 164 383 0 0 0 0 812 818 0
Turn Type NA Perm NA Split NA
Protected Phases 2 6 8 8
Permitted Phases 6
Actuated Green, G (s) 23.0 23.0 23.0 34.0 34.0
Effective Green, g (s) 23.0 23.0 23.0 34.0 34.0
Actuated g/C Ratio 0.33 0.33 0.33 0.49 0.49
Clearance Time (s) 6.0 6.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1173 184 1175 825 823
v/s Ratio Prot 0.19 0.11 0.48 c0.48
v/s Ratio Perm c0.29
v/c Ratio 0.58 0.89 0.33 0.98 0.99
Uniform Delay, d1 19.5 22.3 17.7 17.7 17.9
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.1 42.8 0.7 27.2 29.7
Delay (s) 21.5 65.1 18.4 45.0 47.6
Level of Service C E B D D
Approach Delay (s) 21.5 32.4 0.0 46.3
Approach LOS C C A D

Intersection Summary
HCM 2000 Control Delay 37.8 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.95
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 85.8% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

22: Kingston Rd & Rylander Blvd. 11/26/2020

Future (2026) BRT Phasing Analysis  11/30/2020 PM Peak Hour Synchro 10 Report
Parsons Page 20

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 230 1377 56 17 671 161 16 8 5 158 13 193
Future Volume (vph) 230 1377 56 17 671 161 16 8 5 158 13 193
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 0.95 0.95 1.00
Frt 1.00 0.99 1.00 0.97 0.98 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.97 0.95 0.96 1.00
Satd. Flow (prot) 1789 5112 1789 4992 1793 1700 1716 1601
Flt Permitted 0.29 1.00 0.12 1.00 0.60 0.95 0.96 1.00
Satd. Flow (perm) 555 5112 235 4992 1097 1700 1716 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 250 1497 61 18 729 175 17 9 5 172 14 210
RTOR Reduction (vph) 0 3 0 0 25 0 0 5 0 0 0 184
Lane Group Flow (vph) 250 1555 0 18 879 0 0 26 0 93 93 26
Turn Type Perm NA Perm NA Perm NA Split NA Prot
Protected Phases 2 6 4 8 8 8
Permitted Phases 2 6 4
Actuated Green, G (s) 59.2 59.2 59.2 59.2 5.2 11.9 11.9 11.9
Effective Green, g (s) 59.2 59.2 59.2 59.2 5.2 11.9 11.9 11.9
Actuated g/C Ratio 0.61 0.61 0.61 0.61 0.05 0.12 0.12 0.12
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 337 3110 142 3037 58 207 209 195
v/s Ratio Prot 0.30 0.18 c0.05 0.05 0.02
v/s Ratio Perm c0.45 0.08 c0.02
v/c Ratio 0.74 0.50 0.13 0.29 0.45 0.45 0.44 0.13
Uniform Delay, d1 13.6 10.7 8.1 9.1 44.7 39.7 39.6 38.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 8.5 0.1 0.4 0.1 5.5 1.6 1.5 0.3
Delay (s) 22.1 10.8 8.5 9.1 50.2 41.2 41.1 38.4
Level of Service C B A A D D D D
Approach Delay (s) 12.4 9.1 50.2 39.7
Approach LOS B A D D

Intersection Summary
HCM 2000 Control Delay 15.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 97.3 Sum of lost time (s) 21.0
Intersection Capacity Utilization 85.8% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 42 753 696 437 592 188 157 244 553 211 386 56
Future Volume (vph) 42 753 696 437 592 188 157 244 553 211 386 56
Ideal Flow (vphpl) 1900 1900 2100 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 4.0 3.0 7.0 4.0 8.0 8.0 6.0 4.0 8.0
Lane Util. Factor 1.00 0.91 1.00 *1.00 0.91 1.00 1.00 0.95 1.00 1.00 0.95
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.98
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1789 5142 1769 3579 5142 1601 1789 3579 1601 1789 3510
Flt Permitted 0.40 1.00 1.00 0.95 1.00 1.00 0.48 1.00 1.00 0.54 1.00
Satd. Flow (perm) 747 5142 1769 3579 5142 1601 899 3579 1601 1014 3510
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 46 818 757 475 643 204 171 265 601 229 420 61
RTOR Reduction (vph) 0 0 127 0 0 92 0 0 43 0 8 0
Lane Group Flow (vph) 46 818 630 475 643 112 171 265 558 229 473 0
Turn Type Perm NA Perm Prot NA pm+ov Perm NA pm+ov pm+pt NA
Protected Phases 2 1 6 3 4 1 3 8
Permitted Phases 2 2 6 4 4 8
Actuated Green, G (s) 48.0 48.0 48.0 17.0 71.0 77.0 44.0 44.0 61.0 54.0 54.0
Effective Green, g (s) 48.0 48.0 51.0 20.0 71.0 77.0 44.0 44.0 61.0 54.0 54.0
Actuated g/C Ratio 0.34 0.34 0.36 0.14 0.51 0.55 0.31 0.31 0.44 0.39 0.39
Clearance Time (s) 7.0 7.0 7.0 6.0 7.0 4.0 8.0 8.0 6.0 4.0 8.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 256 1762 644 511 2607 880 282 1124 697 424 1353
v/s Ratio Prot 0.16 c0.13 0.13 0.01 0.07 c0.10 c0.02 0.13
v/s Ratio Perm 0.06 c0.36 0.06 0.19 0.25 0.19
v/c Ratio 0.18 0.46 0.98 0.93 0.25 0.13 0.61 0.24 0.80 0.54 0.35
Uniform Delay, d1 32.2 36.0 43.9 59.3 19.4 15.2 40.7 35.5 34.2 32.8 30.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.5 0.9 30.5 23.3 0.2 0.1 3.7 0.1 6.4 1.4 0.2
Delay (s) 33.7 36.8 74.4 82.6 19.7 15.3 44.3 35.7 40.6 34.2 30.7
Level of Service C D E F B B D D D C C
Approach Delay (s) 54.3 41.6 40.0 31.8
Approach LOS D D D C

Intersection Summary
HCM 2000 Control Delay 44.2 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.93
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 25.0
Intersection Capacity Utilization 155.0% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 2034 0 0 834 371 49
Future Volume (vph) 2034 0 0 834 371 49
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 6.0 6.0
Lane Util. Factor 0.91 0.91 0.97 1.00
Frt 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 5142 5142 3471 1601
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 5142 5142 3471 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 2211 0 0 907 403 53
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 2211 0 0 907 403 53
Turn Type NA NA Prot Perm
Protected Phases 2 2 4
Permitted Phases 2 2 4
Actuated Green, G (s) 25.0 25.0 10.8 10.8
Effective Green, g (s) 25.0 25.0 10.8 10.8
Actuated g/C Ratio 0.51 0.51 0.22 0.22
Clearance Time (s) 7.0 7.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2634 2634 768 354
v/s Ratio Prot c0.43 0.18 c0.12
v/s Ratio Perm 0.03
v/c Ratio 0.84 0.34 0.52 0.15
Uniform Delay, d1 10.2 7.0 16.7 15.3
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.4 0.4 0.7 0.2
Delay (s) 13.6 7.4 17.4 15.5
Level of Service B A B B
Approach Delay (s) 13.6 7.4 17.2
Approach LOS B A B

Intersection Summary
HCM 2000 Control Delay 12.5 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 48.8 Sum of lost time (s) 13.0
Intersection Capacity Utilization 60.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 8 0 8 8 0 8 10 1844 18 18 1054 10
Future Volume (vph) 8 0 8 8 0 8 10 1844 18 18 1054 10
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 0.0 0.0 40.0 20.0 40.0 20.0
Storage Lanes 0 0 0 0 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 0.932 0.932 0.850 0.850
Flt Protected 0.976 0.976 0.950 0.950
Satd. Flow (prot) 0 1676 0 0 1676 0 1750 3500 1566 1750 3500 1566
Flt Permitted 0.895 0.895 0.200 0.095
Satd. Flow (perm) 0 1537 0 0 1537 0 368 3500 1566 175 3500 1566
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 47 47 47 47
Link Speed (k/h) 48 48 60 60
Link Distance (m) 97.1 134.7 604.5 344.1
Travel Time (s) 7.3 10.1 36.3 20.6
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 9 0 9 9 0 9 11 2004 20 20 1146 11
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 18 0 0 18 0 11 2004 20 20 1146 11
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 2 1 2 1 2 1 1 2 1
Detector Template Left Thru Left Thru Left Thru Right Left Thru Right
Leading Detector (m) 2.0 10.0 2.0 10.0 2.0 10.0 2.0 2.0 10.0 2.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 2.0 0.6 2.0 0.6 2.0 0.6 2.0 2.0 0.6 2.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 9.4 9.4 9.4 9.4
Detector 2 Size(m) 0.6 0.6 0.6 0.6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA Perm NA Perm Perm NA Perm
Protected Phases 2 6 4 8
Permitted Phases 2 6 4 4 8 8
Detector Phase 2 2 6 6 4 4 4 8 8 8
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0
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Lane Group NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Total Split (s) 22.0 22.0 22.0 22.0 48.0 48.0 48.0 48.0 48.0 48.0
Total Split (%) 31.4% 31.4% 31.4% 31.4% 68.6% 68.6% 68.6% 68.6% 68.6% 68.6%
Maximum Green (s) 16.0 16.0 16.0 16.0 42.0 42.0 42.0 42.0 42.0 42.0
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None None None None None
Walk Time (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 16.0 16.0 42.0 42.0 42.0 42.0 42.0 42.0
Actuated g/C Ratio 0.23 0.23 0.60 0.60 0.60 0.60 0.60 0.60
v/c Ratio 0.05 0.05 0.05 0.95 0.02 0.19 0.55 0.01
Control Delay 2.1 2.1 6.5 26.2 0.7 11.7 9.6 0.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 2.1 2.1 6.5 26.2 0.7 11.7 9.6 0.0
LOS A A A C A B A A
Approach Delay 2.1 2.1 25.8 9.5
Approach LOS A A C A

Intersection Summary
Area Type: Other
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.95
Intersection Signal Delay: 19.6 Intersection LOS: B
Intersection Capacity Utilization 64.3% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     99: HWY 2 (KINGSTON RD)
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Lane Group NBT SBT NEL NET NER SWL SWT SWR
Lane Group Flow (vph) 18 18 11 2004 20 20 1146 11
v/c Ratio 0.05 0.05 0.05 0.95 0.02 0.19 0.55 0.01
Control Delay 2.1 2.1 6.5 26.2 0.7 11.7 9.6 0.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 2.1 2.1 6.5 26.2 0.7 11.7 9.6 0.0
Queue Length 50th (m) 0.0 0.0 0.5 115.0 0.0 1.1 41.6 0.0
Queue Length 95th (m) 1.4 1.4 2.4 #180.4 0.9 4.9 56.4 0.0
Internal Link Dist (m) 73.1 110.7 580.5 320.1
Turn Bay Length (m) 40.0 20.0 40.0 20.0
Base Capacity (vph) 387 387 220 2100 958 105 2100 958
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.05 0.05 0.05 0.95 0.02 0.19 0.55 0.01

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 8 0 8 8 0 8 10 1844 18 18 1054 10
Future Volume (vph) 8 0 8 8 0 8 10 1844 18 18 1054 10
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 0.93 0.93 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.98 0.98 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1676 1676 1750 3500 1566 1750 3500 1566
Flt Permitted 0.90 0.90 0.20 1.00 1.00 0.10 1.00 1.00
Satd. Flow (perm) 1538 1538 368 3500 1566 175 3500 1566
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 9 0 9 9 0 9 11 2004 20 20 1146 11
RTOR Reduction (vph) 0 14 0 0 14 0 0 0 8 0 0 4
Lane Group Flow (vph) 0 4 0 0 4 0 11 2004 12 20 1146 7
Turn Type Perm NA Perm NA Perm NA Perm Perm NA Perm
Protected Phases 2 6 4 8
Permitted Phases 2 6 4 4 8 8
Actuated Green, G (s) 16.0 16.0 42.0 42.0 42.0 42.0 42.0 42.0
Effective Green, g (s) 16.0 16.0 42.0 42.0 42.0 42.0 42.0 42.0
Actuated g/C Ratio 0.23 0.23 0.60 0.60 0.60 0.60 0.60 0.60
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 351 351 220 2100 939 105 2100 939
v/s Ratio Prot c0.57 0.33
v/s Ratio Perm c0.00 0.00 0.03 0.01 0.11 0.00
v/c Ratio 0.01 0.01 0.05 0.95 0.01 0.19 0.55 0.01
Uniform Delay, d1 20.9 20.9 5.8 13.1 5.6 6.3 8.3 5.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.1 0.1 10.8 0.0 0.9 0.3 0.0
Delay (s) 20.9 20.9 5.9 23.9 5.6 7.2 8.6 5.6
Level of Service C C A C A A A A
Approach Delay (s) 20.9 20.9 23.6 8.6
Approach LOS C C C A

Intersection Summary
HCM 2000 Control Delay 18.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 64.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 293 1191 306 249 602 252 236 1506 541 197 799 168
Future Volume (vph) 293 1191 306 249 602 252 236 1506 541 197 799 168
Ideal Flow (vphpl) 1900 1900 1900 2050 1900 1900 2050 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 120.0 65.0 115.0 100.0 115.0 85.0 135.0 150.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 0.91 1.00 1.00 *1.00 1.00
Ped Bike Factor 0.99 0.96 1.00 0.96 0.99 0.97 1.00 0.96
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1789 3767 1601 1931 3544 1585 1950 5142 1617 1738 5437 1555
Flt Permitted 0.299 0.114 0.286 0.111
Satd. Flow (perm) 558 3767 1533 231 3544 1528 582 5142 1561 203 5437 1491
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 174 172 191 183
Link Speed (k/h) 60 60 60 60
Link Distance (m) 344.1 371.9 333.8 249.1
Travel Time (s) 20.6 22.3 20.0 14.9
Confl. Peds. (#/hr) 25 31 31 25 30 23 23 30
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 2% 2% 2% 2% 3% 3% 1% 2% 1% 5% 6% 5%
Adj. Flow (vph) 318 1295 333 271 654 274 257 1637 588 214 868 183
Shared Lane Traffic (%)
Lane Group Flow (vph) 318 1295 333 271 654 274 257 1637 588 214 868 183
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.89 0.99 0.99 0.89 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Minimum Split (s) 9.0 39.0 39.0 9.0 39.0 39.0 9.0 40.0 40.0 9.0 40.0 40.0
Total Split (s) 12.0 41.0 41.0 10.0 39.0 39.0 9.0 40.0 40.0 9.0 40.0 40.0
Total Split (%) 12.0% 41.0% 41.0% 10.0% 39.0% 39.0% 9.0% 40.0% 40.0% 9.0% 40.0% 40.0%
Maximum Green (s) 9.0 34.0 34.0 7.0 32.0 32.0 6.0 33.0 33.0 6.0 33.0 33.0
Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.2 4.2
All-Red Time (s) 0.0 2.8 2.8 0.0 2.8 2.8 0.0 2.8 2.8 0.0 2.8 2.8
Lost Time Adjust (s) -3.0 0.0 0.0 -3.0 0.0 0.0 -3.0 0.0 0.0 -3.0 0.0 0.0
Total Lost Time (s) 0.0 7.0 7.0 0.0 7.0 7.0 0.0 7.0 7.0 0.0 7.0 7.0
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Walk Time (s) 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0
Flash Dont Walk (s) 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 51.0 34.0 34.0 49.0 32.0 32.0 49.0 33.0 33.0 49.0 33.0 33.0
Actuated g/C Ratio 0.51 0.34 0.34 0.49 0.32 0.32 0.49 0.33 0.33 0.49 0.33 0.33
v/c Ratio 0.74 1.01 0.52 0.96 0.58 0.45 0.63 0.97 0.91 0.90 0.48 0.30
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Control Delay 26.7 61.7 15.5 80.2 24.6 7.6 22.9 48.6 42.5 59.7 27.8 5.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 26.7 61.7 15.5 80.2 24.6 7.6 22.9 48.6 42.5 59.7 27.8 5.1
LOS C E B F C A C D D E C A
Approach Delay 48.1 33.3 44.5 29.9
Approach LOS D C D C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 93 (93%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 100
Control Type: Pretimed
Maximum v/c Ratio: 1.01
Intersection Signal Delay: 40.9 Intersection LOS: D
Intersection Capacity Utilization 104.1% ICU Level of Service G
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     234: RR 1 (BROCK RD) & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 318 1295 333 271 654 274 257 1637 588 214 868 183
v/c Ratio 0.74 1.01 0.52 0.96 0.58 0.45 0.63 0.97 0.91 0.90 0.48 0.30
Control Delay 26.7 61.7 15.5 80.2 24.6 7.6 22.9 48.6 42.5 59.7 27.8 5.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 26.7 61.7 15.5 80.2 24.6 7.6 22.9 48.6 42.5 59.7 27.8 5.1
Queue Length 50th (m) 35.1 ~127.2 23.0 38.1 41.7 5.6 28.1 113.2 78.2 24.3 44.3 0.0
Queue Length 95th (m) #57.0 #171.2 49.2 #85.4 34.5 8.2 44.0 #146.1 #145.2 #66.0 55.4 14.1
Internal Link Dist (m) 320.1 347.9 309.8 225.1
Turn Bay Length (m) 120.0 65.0 115.0 100.0 115.0 85.0 135.0 150.0
Base Capacity (vph) 432 1280 636 283 1134 605 408 1696 643 237 1794 614
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.74 1.01 0.52 0.96 0.58 0.45 0.63 0.97 0.91 0.90 0.48 0.30

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 293 1191 306 249 602 252 236 1506 541 197 799 168
Future Volume (vph) 293 1191 306 249 602 252 236 1506 541 197 799 168
Ideal Flow (vphpl) 1900 1900 1900 2050 1900 1900 2050 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 0.0 7.0 7.0 0.0 7.0 7.0 0.0 7.0 7.0 0.0 7.0 7.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 0.91 1.00 1.00 *1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.96 1.00 1.00 0.96 1.00 1.00 0.97 1.00 1.00 0.96
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1785 3767 1533 1930 3544 1528 1946 5142 1561 1738 5437 1491
Flt Permitted 0.30 1.00 1.00 0.11 1.00 1.00 0.29 1.00 1.00 0.11 1.00 1.00
Satd. Flow (perm) 561 3767 1533 232 3544 1528 585 5142 1561 203 5437 1491
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 318 1295 333 271 654 274 257 1637 588 214 868 183
RTOR Reduction (vph) 0 0 115 0 0 117 0 0 128 0 0 123
Lane Group Flow (vph) 318 1295 218 271 654 157 257 1637 460 214 868 60
Confl. Peds. (#/hr) 25 31 31 25 30 23 23 30
Heavy Vehicles (%) 2% 2% 2% 2% 3% 3% 1% 2% 1% 5% 6% 5%
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Actuated Green, G (s) 43.0 34.0 34.0 39.0 32.0 32.0 39.0 33.0 33.0 39.0 33.0 33.0
Effective Green, g (s) 47.0 34.0 34.0 45.0 32.0 32.0 45.0 33.0 33.0 45.0 33.0 33.0
Actuated g/C Ratio 0.47 0.34 0.34 0.45 0.32 0.32 0.45 0.33 0.33 0.45 0.33 0.33
Clearance Time (s) 3.0 7.0 7.0 3.0 7.0 7.0 3.0 7.0 7.0 3.0 7.0 7.0
Lane Grp Cap (vph) 410 1280 521 274 1134 488 385 1696 515 229 1794 492
v/s Ratio Prot c0.09 c0.34 c0.10 0.18 0.06 c0.32 c0.08 0.16
v/s Ratio Perm 0.27 0.14 0.35 0.10 0.24 0.29 0.34 0.04
v/c Ratio 0.78 1.01 0.42 0.99 0.58 0.32 0.67 0.97 0.89 0.93 0.48 0.12
Uniform Delay, d1 17.8 33.0 25.4 25.9 28.4 25.8 17.7 32.9 31.8 23.2 26.7 23.4
Progression Factor 1.00 1.00 1.00 1.89 0.79 0.51 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 13.4 28.1 2.5 49.8 2.0 1.6 8.9 15.0 20.5 44.6 0.9 0.5
Delay (s) 31.2 61.1 27.9 98.6 24.3 14.8 26.6 48.0 52.3 67.8 27.6 23.9
Level of Service C E C F C B C D D E C C
Approach Delay (s) 50.5 39.0 46.8 33.9
Approach LOS D D D C

Intersection Summary
HCM 2000 Control Delay 44.1 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 104.1% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 9 1807 36 233 1011 0 33 2 478 7 4 4
Future Volume (vph) 9 1807 36 233 1011 0 33 2 478 7 4 4
Ideal Flow (vphpl) 1900 2005 1900 2050 1900 1900 1900 2005 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 25.0 20.0 60.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 1 1 1 0 0 0 0 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.97 0.99 0.99
Frt 0.850 0.874 0.966
Flt Protected 0.950 0.950 0.997 0.976
Satd. Flow (prot) 1644 3975 1396 1912 3579 0 0 1725 0 0 1695 0
Flt Permitted 0.254 0.074 0.980 0.697
Satd. Flow (perm) 437 3975 1360 149 3579 0 0 1694 0 0 1211 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 65 152 4
Link Speed (k/h) 60 50 50 50
Link Distance (m) 467.6 390.9 722.6 110.1
Travel Time (s) 28.1 28.1 52.0 7.9
Confl. Peds. (#/hr) 12 2 2 12 7 1 1 7
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 11% 2% 17% 3% 2% 0% 3% 0% 1% 0% 0% 25%
Adj. Flow (vph) 10 1964 39 253 1099 0 36 2 520 8 4 4
Shared Lane Traffic (%)
Lane Group Flow (vph) 10 1964 39 253 1099 0 0 558 0 0 16 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 0.0 0.0
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.92 0.99 0.89 0.99 0.99 0.99 0.92 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 0 0 0 1 0 2 2 2 1
Detector Template Left
Leading Detector (m) 0.0 0.0 0.0 24.0 0.0 15.2 24.0 15.2 6.5
Trailing Detector (m) 0.0 0.0 0.0 15.0 0.0 0.0 -1.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 15.0 0.0 0.0 -1.0 0.0 0.0
Detector 1 Size(m) 1.8 1.8 1.8 9.0 1.8 1.8 15.0 1.8 6.5
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 13.4 15.0 13.4
Detector 2 Size(m) 1.8 9.0 1.8
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0
Turn Type Perm NA Perm pm+pt NA Perm NA Perm NA
Protected Phases 2 1 6 8 4
Permitted Phases 2 2 6 8 4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector Phase 2 2 2 1 6 8 8 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 5.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 28.0 28.0 28.0 9.0 28.0 27.0 27.0 27.0 27.0
Total Split (s) 57.0 57.0 57.0 11.0 68.0 32.0 32.0 32.0 32.0
Total Split (%) 57.0% 57.0% 57.0% 11.0% 68.0% 32.0% 32.0% 32.0% 32.0%
Maximum Green (s) 51.2 51.2 51.2 8.0 62.2 26.0 26.0 26.0 26.0
Yellow Time (s) 4.0 4.0 4.0 3.0 4.0 3.3 3.3 3.3 3.3
All-Red Time (s) 1.8 1.8 1.8 0.0 1.8 2.7 2.7 2.7 2.7
Lost Time Adjust (s) 0.0 0.0 0.0 -3.0 0.0 0.0 0.0
Total Lost Time (s) 5.8 5.8 5.8 0.0 5.8 6.0 6.0
Lead/Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max None C-Max None None None None
Walk Time (s) 13.0 13.0 13.0 13.0 15.0 15.0 15.0 15.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 51.2 51.2 51.2 68.0 62.2 26.0 26.0
Actuated g/C Ratio 0.51 0.51 0.51 0.68 0.62 0.26 0.26
v/c Ratio 0.04 0.97 0.05 0.86 0.49 1.01 0.05
Control Delay 13.2 40.2 3.6 54.1 21.1 69.2 24.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 13.2 40.2 3.6 54.1 21.1 69.2 24.0
LOS B D A D C E C
Approach Delay 39.3 27.3 69.2 24.0
Approach LOS D C E C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 40 (40%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.01
Intersection Signal Delay: 39.4 Intersection LOS: D
Intersection Capacity Utilization 102.6% ICU Level of Service G
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     237: NOTION RD & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT NBT SBT
Lane Group Flow (vph) 10 1964 39 253 1099 558 16
v/c Ratio 0.04 0.97 0.05 0.86 0.49 1.01 0.05
Control Delay 13.2 40.2 3.6 54.1 21.1 69.2 24.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 13.2 40.2 3.6 54.1 21.1 69.2 24.0
Queue Length 50th (m) 1.0 205.4 0.3 42.3 79.6 ~85.8 1.8
Queue Length 95th (m) m1.8 #240.4 m1.8 #74.5 119.7 #154.2 6.9
Internal Link Dist (m) 443.6 366.9 698.6 86.1
Turn Bay Length (m) 25.0 20.0 60.0
Base Capacity (vph) 223 2035 728 295 2226 552 317
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.04 0.97 0.05 0.86 0.49 1.01 0.05

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 9 1807 36 233 1011 0 33 2 478 7 4 4
Future Volume (vph) 9 1807 36 233 1011 0 33 2 478 7 4 4
Ideal Flow (vphpl) 1900 2005 1900 2050 1900 1900 1900 2005 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 5.8 5.8 5.8 0.0 5.8 6.0 6.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 0.99 0.99
Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.87 0.97
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.98
Satd. Flow (prot) 1633 3975 1360 1912 3579 1724 1695
Flt Permitted 0.25 1.00 1.00 0.07 1.00 0.98 0.70
Satd. Flow (perm) 437 3975 1360 149 3579 1694 1211
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 10 1964 39 253 1099 0 36 2 520 8 4 4
RTOR Reduction (vph) 0 0 19 0 0 0 0 112 0 0 3 0
Lane Group Flow (vph) 10 1964 20 253 1099 0 0 446 0 0 13 0
Confl. Peds. (#/hr) 12 2 2 12 7 1 1 7
Heavy Vehicles (%) 11% 2% 17% 3% 2% 0% 3% 0% 1% 0% 0% 25%
Turn Type Perm NA Perm pm+pt NA Perm NA Perm NA
Protected Phases 2 1 6 8 4
Permitted Phases 2 2 6 8 4
Actuated Green, G (s) 51.2 51.2 51.2 62.2 62.2 26.0 26.0
Effective Green, g (s) 51.2 51.2 51.2 65.2 62.2 26.0 26.0
Actuated g/C Ratio 0.51 0.51 0.51 0.65 0.62 0.26 0.26
Clearance Time (s) 5.8 5.8 5.8 3.0 5.8 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 223 2035 696 291 2226 440 314
v/s Ratio Prot c0.49 c0.10 0.31
v/s Ratio Perm 0.02 0.01 0.47 c0.26 0.01
v/c Ratio 0.04 0.97 0.03 0.87 0.49 1.01 0.04
Uniform Delay, d1 12.2 23.5 12.1 30.4 10.3 37.0 27.7
Progression Factor 1.02 1.21 2.68 1.32 1.95 1.00 1.00
Incremental Delay, d2 0.3 11.3 0.1 21.6 0.7 46.1 0.1
Delay (s) 12.7 39.7 32.4 61.6 20.8 83.1 27.7
Level of Service B D C E C F C
Approach Delay (s) 39.4 28.4 83.1 27.7
Approach LOS D C F C

Intersection Summary
HCM 2000 Control Delay 41.8 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 11.8
Intersection Capacity Utilization 102.6% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Traffic Volume (vph) 190 1632 130 55 702 142 142 45 121 141 71 71
Future Volume (vph) 190 1632 130 55 702 142 142 45 121 141 71 71
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 150.0 60.0 60.0 30.0 14.6 0.0 9.4 0.0
Storage Lanes 1 1 1 1 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.97 0.99 0.99 1.00 0.99
Frt 0.850 0.850 0.891 0.925
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1825 3579 1617 1825 3544 1601 1789 1680 0 1807 1750 0
Flt Permitted 0.308 0.071 0.642 0.574
Satd. Flow (perm) 590 3579 1617 136 3544 1551 1200 1680 0 1088 1750 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 90 115 132 52
Link Speed (k/h) 60 60 50 50
Link Distance (m) 380.5 309.8 54.5 63.9
Travel Time (s) 22.8 18.6 3.9 4.6
Confl. Peds. (#/hr) 5 5 9 4 4 9
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 2% 1% 0% 3% 2% 2% 0% 1% 1% 0% 1%
Adj. Flow (vph) 207 1774 141 60 763 154 154 49 132 153 77 77
Shared Lane Traffic (%)
Lane Group Flow (vph) 207 1774 141 60 763 154 154 181 0 153 154 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 1 0 0 1 1 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 24.0 0.0 0.0 15.0 15.0 15.0 15.0
Trailing Detector (m) 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 9.0 1.8 1.8 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm NA
Protected Phases 5 2 1 6 4 8
Permitted Phases 2 2 6 6 4 8
Detector Phase 5 2 2 1 6 6 4 4 8 8
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 5.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 9.0 31.0 31.0 9.0 31.0 31.0 38.0 38.0 38.0 38.0
Total Split (s) 15.0 53.0 53.0 9.0 47.0 47.0 38.0 38.0 38.0 38.0
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Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Total Split (%) 15.0% 53.0% 53.0% 9.0% 47.0% 47.0% 38.0% 38.0% 38.0% 38.0%
Maximum Green (s) 12.0 46.5 46.5 6.0 40.5 40.5 30.8 30.8 30.8 30.8
Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 4.2 3.5 3.5 3.5 3.5
All-Red Time (s) 0.0 2.3 2.3 0.0 2.3 2.3 3.7 3.7 3.7 3.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.5 6.5 3.0 6.5 6.5 7.2 7.2 7.2 7.2
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max None C-Max C-Max None None None None
Walk Time (s) 16.0 16.0 16.0 16.0 21.0 21.0 21.0 21.0
Flash Dont Walk (s) 6.0 6.0 6.0 6.0 9.0 9.0 9.0 9.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 71.4 61.0 61.0 65.9 56.7 56.7 18.1 18.1 18.1 18.1
Actuated g/C Ratio 0.71 0.61 0.61 0.66 0.57 0.57 0.18 0.18 0.18 0.18
v/c Ratio 0.39 0.81 0.14 0.32 0.38 0.17 0.71 0.44 0.78 0.43
Control Delay 7.7 21.3 5.1 19.2 31.3 19.5 55.3 14.0 63.8 26.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 7.7 21.3 5.1 19.2 31.3 19.5 55.3 14.0 63.8 26.0
LOS A C A B C B E B E C
Approach Delay 18.9 28.7 33.0 44.8
Approach LOS B C C D

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 24 (24%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.81
Intersection Signal Delay: 24.8 Intersection LOS: C
Intersection Capacity Utilization 90.7% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     245: DIXIE RD & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR SEL SET NWL NWT
Lane Group Flow (vph) 207 1774 141 60 763 154 154 181 153 154
v/c Ratio 0.39 0.81 0.14 0.32 0.38 0.17 0.71 0.44 0.78 0.43
Control Delay 7.7 21.3 5.1 19.2 31.3 19.5 55.3 14.0 63.8 26.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 7.7 21.3 5.1 19.2 31.3 19.5 55.3 14.0 63.8 26.0
Queue Length 50th (m) 11.0 134.1 3.8 9.1 72.9 17.9 28.3 8.1 28.5 17.4
Queue Length 95th (m) 24.2 #228.5 14.3 19.6 93.1 34.0 45.0 24.1 46.2 32.1
Internal Link Dist (m) 356.5 285.8 30.5 39.9
Turn Bay Length (m) 150.0 60.0 60.0 30.0 14.6 9.4
Base Capacity (vph) 571 2184 1022 195 2008 928 369 608 335 574
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.36 0.81 0.14 0.31 0.38 0.17 0.42 0.30 0.46 0.27

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Traffic Volume (vph) 190 1632 130 55 702 142 142 45 121 141 71 71
Future Volume (vph) 190 1632 130 55 702 142 142 45 121 141 71 71
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 6.5 6.5 3.0 6.5 6.5 7.2 7.2 7.2 7.2
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.97 1.00 0.99 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.89 1.00 0.93
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1823 3579 1617 1825 3544 1551 1776 1679 1802 1750
Flt Permitted 0.31 1.00 1.00 0.07 1.00 1.00 0.64 1.00 0.57 1.00
Satd. Flow (perm) 591 3579 1617 136 3544 1551 1201 1679 1088 1750
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 207 1774 141 60 763 154 154 49 132 153 77 77
RTOR Reduction (vph) 0 0 36 0 0 50 0 108 0 0 43 0
Lane Group Flow (vph) 207 1774 105 60 763 104 154 73 0 153 111 0
Confl. Peds. (#/hr) 5 5 9 4 4 9
Heavy Vehicles (%) 0% 2% 1% 0% 3% 2% 2% 0% 1% 1% 0% 1%
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm NA
Protected Phases 5 2 1 6 4 8
Permitted Phases 2 2 6 6 4 8
Actuated Green, G (s) 68.2 60.4 60.4 61.5 56.7 56.7 18.1 18.1 18.1 18.1
Effective Green, g (s) 68.2 60.4 60.4 61.5 56.7 56.7 18.1 18.1 18.1 18.1
Actuated g/C Ratio 0.68 0.60 0.60 0.62 0.57 0.57 0.18 0.18 0.18 0.18
Clearance Time (s) 3.0 6.5 6.5 3.0 6.5 6.5 7.2 7.2 7.2 7.2
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 507 2161 976 164 2009 879 217 303 196 316
v/s Ratio Prot c0.03 c0.50 0.02 0.22 0.04 0.06
v/s Ratio Perm 0.24 0.07 0.21 0.07 0.13 c0.14
v/c Ratio 0.41 0.82 0.11 0.37 0.38 0.12 0.71 0.24 0.78 0.35
Uniform Delay, d1 6.3 15.6 8.4 14.2 11.9 10.0 38.5 35.1 39.1 35.8
Progression Factor 1.00 1.00 1.00 2.12 2.28 4.18 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 3.7 0.2 1.3 0.5 0.3 10.2 0.4 18.0 0.7
Delay (s) 6.8 19.2 8.6 31.4 27.8 42.3 48.6 35.5 57.1 36.5
Level of Service A B A C C D D D E D
Approach Delay (s) 17.3 30.3 41.5 46.8
Approach LOS B C D D

Intersection Summary
HCM 2000 Control Delay 25.3 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.7
Intersection Capacity Utilization 90.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 229 1081 353 247 550 87 332 962 302 123 550 94
Future Volume (vph) 229 1081 353 247 550 87 332 962 302 123 550 94
Ideal Flow (vphpl) 1900 2005 1900 2050 1900 1900 2050 2005 1900 1900 1900 1900
Lane Width (m) 3.7 3.5 3.7 3.5 3.5 3.5 3.7 3.7 3.5 3.5 3.7 3.7
Storage Length (m) 115.0 200.0 210.0 45.0 185.0 55.0 110.0 65.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 *1.00 1.00 1.00 0.95 1.00
Ped Bike Factor 0.99 0.98 1.00 0.98 0.99 0.94 0.99 0.95
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1807 3888 1601 1907 3500 1566 1931 4014 1551 1733 3650 1585
Flt Permitted 0.279 0.125 0.330 0.129
Satd. Flow (perm) 525 3888 1567 250 3500 1535 662 4014 1459 233 3650 1514
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 384 217 207 142
Link Speed (k/h) 60 60 50 50
Link Distance (m) 709.3 416.3 262.8 362.1
Travel Time (s) 42.6 25.0 18.9 26.1
Confl. Peds. (#/hr) 26 32 32 26 34 48 48 34
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 2% 2% 1% 2% 2% 2% 1% 3% 3% 0% 3%
Adj. Flow (vph) 249 1175 384 268 598 95 361 1046 328 134 598 102
Shared Lane Traffic (%)
Lane Group Flow (vph) 249 1175 384 268 598 95 361 1046 328 134 598 102
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.95 0.99 0.92 1.01 1.01 0.89 0.92 1.01 1.01 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Turn Type pm+pt NA Free pm+pt NA Free pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 Free 6 Free 8 8 4 4
Minimum Split (s) 9.0 35.0 9.0 35.0 9.0 38.0 38.0 9.0 38.0 38.0
Total Split (s) 15.0 41.0 10.0 36.0 11.0 40.0 40.0 9.0 38.0 38.0
Total Split (%) 15.0% 41.0% 10.0% 36.0% 11.0% 40.0% 40.0% 9.0% 38.0% 38.0%
Maximum Green (s) 12.0 34.0 7.0 29.0 8.0 33.1 33.1 6.0 31.1 31.1
Yellow Time (s) 3.0 4.2 3.0 4.2 3.0 3.7 3.7 3.0 3.7 3.7
All-Red Time (s) 0.0 2.8 0.0 2.8 0.0 3.2 3.2 0.0 3.2 3.2
Lost Time Adjust (s) 0.0 0.0 -3.0 0.0 -3.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 7.0 0.0 7.0 0.0 6.9 6.9 3.0 6.9 6.9
Lead/Lag Lead Lag Lead Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Walk Time (s) 19.0 19.0 21.0 21.0 21.0 21.0
Flash Dont Walk (s) 7.0 7.0 9.0 9.0 9.0 9.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 48.0 34.0 100.0 46.0 29.0 100.0 49.0 33.1 33.1 41.0 31.1 31.1
Actuated g/C Ratio 0.48 0.34 1.00 0.46 0.29 1.00 0.49 0.33 0.33 0.41 0.31 0.31
v/c Ratio 0.61 0.89 0.25 0.96 0.59 0.06 0.78 0.79 0.53 0.72 0.53 0.18
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Control Delay 31.3 49.5 0.3 80.9 53.0 0.1 30.4 35.4 13.2 40.9 30.4 2.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 31.3 49.5 0.3 80.9 53.0 0.1 30.4 35.4 13.2 40.9 30.4 2.5
LOS C D A F D A C D B D C A
Approach Delay 36.5 55.5 30.2 28.7
Approach LOS D E C C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 82 (82%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 95
Control Type: Pretimed
Maximum v/c Ratio: 0.96
Intersection Signal Delay: 36.7 Intersection LOS: D
Intersection Capacity Utilization 101.3% ICU Level of Service G
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     246: RR 29 (LIVERPOOL RD) & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 249 1175 384 268 598 95 361 1046 328 134 598 102
v/c Ratio 0.61 0.89 0.25 0.96 0.59 0.06 0.78 0.79 0.53 0.72 0.53 0.18
Control Delay 31.3 49.5 0.3 80.9 53.0 0.1 30.4 35.4 13.2 40.9 30.4 2.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 31.3 49.5 0.3 80.9 53.0 0.1 30.4 35.4 13.2 40.9 30.4 2.5
Queue Length 50th (m) 35.1 99.0 0.0 49.0 62.8 0.0 42.2 90.9 17.0 14.7 50.0 0.0
Queue Length 95th (m) m62.1 #144.9 m0.0 #81.8 80.6 0.0 #70.6 113.9 42.8 #35.3 66.5 5.5
Internal Link Dist (m) 685.3 392.3 238.8 338.1
Turn Bay Length (m) 115.0 200.0 210.0 45.0 185.0 55.0 110.0 65.0
Base Capacity (vph) 405 1321 1567 280 1015 1535 463 1328 621 185 1135 568
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.61 0.89 0.25 0.96 0.59 0.06 0.78 0.79 0.53 0.72 0.53 0.18

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 229 1081 353 247 550 87 332 962 302 123 550 94
Future Volume (vph) 229 1081 353 247 550 87 332 962 302 123 550 94
Ideal Flow (vphpl) 1900 2005 1900 2050 1900 1900 2050 2005 1900 1900 1900 1900
Lane Width 3.7 3.5 3.7 3.5 3.5 3.5 3.7 3.7 3.5 3.5 3.7 3.7
Total Lost time (s) 3.0 7.0 4.0 0.0 7.0 4.0 0.0 6.9 6.9 3.0 6.9 6.9
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 *1.00 1.00 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 0.94 1.00 1.00 0.95
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1803 3888 1567 1906 3500 1535 1923 4014 1459 1732 3650 1514
Flt Permitted 0.28 1.00 1.00 0.12 1.00 1.00 0.33 1.00 1.00 0.13 1.00 1.00
Satd. Flow (perm) 529 3888 1567 251 3500 1535 668 4014 1459 234 3650 1514
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 249 1175 384 268 598 95 361 1046 328 134 598 102
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 138 0 0 70
Lane Group Flow (vph) 249 1175 384 268 598 95 361 1046 190 134 598 32
Confl. Peds. (#/hr) 26 32 32 26 34 48 48 34
Heavy Vehicles (%) 1% 2% 2% 1% 2% 2% 2% 1% 3% 3% 0% 3%
Turn Type pm+pt NA Free pm+pt NA Free pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 Free 6 Free 8 8 4 4
Actuated Green, G (s) 44.0 34.0 100.0 36.0 29.0 100.0 41.1 33.1 33.1 37.1 31.1 31.1
Effective Green, g (s) 44.0 34.0 100.0 42.0 29.0 100.0 45.1 33.1 33.1 37.1 31.1 31.1
Actuated g/C Ratio 0.44 0.34 1.00 0.42 0.29 1.00 0.45 0.33 0.33 0.37 0.31 0.31
Clearance Time (s) 3.0 7.0 3.0 7.0 3.0 6.9 6.9 3.0 6.9 6.9
Lane Grp Cap (vph) 385 1321 1567 270 1015 1535 439 1328 482 176 1135 470
v/s Ratio Prot c0.08 0.30 c0.10 0.17 c0.09 c0.26 0.05 0.16
v/s Ratio Perm 0.21 0.25 c0.32 0.06 0.28 0.13 0.24 0.02
v/c Ratio 0.65 0.89 0.25 0.99 0.59 0.06 0.82 0.79 0.39 0.76 0.53 0.07
Uniform Delay, d1 19.1 31.2 0.0 24.3 30.4 0.0 20.2 30.3 25.7 23.7 28.4 24.2
Progression Factor 1.65 1.36 1.00 1.87 1.65 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.8 6.8 0.3 51.1 2.3 0.1 15.8 4.8 2.4 26.2 1.8 0.3
Delay (s) 37.2 49.1 0.3 96.6 52.4 0.1 36.0 35.1 28.1 49.9 30.1 24.5
Level of Service D D A F D A D D C D C C
Approach Delay (s) 37.1 59.6 33.9 32.6
Approach LOS D E C C

Intersection Summary
HCM 2000 Control Delay 39.4 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 19.9
Intersection Capacity Utilization 101.3% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 143 185 228 212 177 53 45 1241 164 164 630 189
Future Volume (vph) 143 185 228 212 177 53 45 1241 164 164 630 189
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 2005 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0% 1%
Storage Length (m) 26.0 26.0 29.0 25.0 50.0 46.0 40.0 25.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 *1.00 1.00 1.00 0.95 1.00
Ped Bike Factor 0.98 0.94 0.97 0.96 0.94 0.90 0.83
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1750 1860 1597 1785 1842 1597 1750 3888 1507 1691 3482 1589
Flt Permitted 0.628 0.616 0.391 0.116
Satd. Flow (perm) 1135 1860 1506 1118 1842 1539 677 3888 1349 207 3482 1313
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 211 105 109 147
Link Speed (k/h) 50 50 60 60
Link Distance (m) 313.3 66.1 416.3 549.2
Travel Time (s) 22.6 4.8 25.0 33.0
Confl. Peds. (#/hr) 30 55 55 30 91 50 50 91
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 2% 1% 0% 0% 2% 0% 2% 2% 6% 5% 2% 0%
Adj. Flow (vph) 155 201 248 230 192 58 49 1349 178 178 685 205
Shared Lane Traffic (%)
Lane Group Flow (vph) 155 201 248 230 192 58 49 1349 178 178 685 205
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 0.95 1.01 1.02 1.02 1.02
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 1 1 1 1 2 1 0 0 1 0 0
Detector Template 
Leading Detector (m) 15.0 15.0 15.0 15.0 15.0 15.2 15.0 0.0 0.0 15.0 0.0 0.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 15.0 15.0 15.0 15.0 15.0 1.8 15.0 1.8 1.8 15.0 1.8 1.8
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 13.4
Detector 2 Size(m) 1.8
Detector 2 Type Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm pm+pt NA Perm
Protected Phases 3 8 7 4 2 1 6
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Lane Group NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Permitted Phases 8 8 4 4 2 2 6 6
Detector Phase 3 8 8 7 4 4 2 2 2 1 6 6
Switch Phase
Minimum Initial (s) 5.0 8.0 8.0 5.0 8.0 8.0 20.0 20.0 20.0 5.0 20.0 20.0
Minimum Split (s) 9.0 44.0 44.0 9.0 44.0 44.0 38.0 38.0 38.0 9.0 38.0 38.0
Total Split (s) 9.0 44.0 44.0 9.0 44.0 44.0 38.0 38.0 38.0 9.0 47.0 47.0
Total Split (%) 9.0% 44.0% 44.0% 9.0% 44.0% 44.0% 38.0% 38.0% 38.0% 9.0% 47.0% 47.0%
Maximum Green (s) 6.0 37.0 37.0 6.0 37.0 37.0 31.4 31.4 31.4 6.0 40.4 40.4
Yellow Time (s) 3.0 3.3 3.3 3.0 3.3 3.3 4.3 4.3 4.3 3.0 4.3 4.3
All-Red Time (s) 0.0 3.7 3.7 0.0 3.7 3.7 2.3 2.3 2.3 0.0 2.3 2.3
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -3.0 0.0 0.0
Total Lost Time (s) 3.0 7.0 7.0 3.0 7.0 7.0 6.6 6.6 6.6 0.0 6.6 6.6
Lead/Lag Lead Lag Lag Lead Lag Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None Max Max None Max Max C-Max C-Max C-Max None C-Max C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 29.0 29.0 29.0 29.0 22.0 22.0 22.0 22.0 22.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 47.0 37.0 37.0 47.0 37.0 37.0 31.4 31.4 31.4 47.0 40.4 40.4
Actuated g/C Ratio 0.47 0.37 0.37 0.47 0.37 0.37 0.31 0.31 0.31 0.47 0.40 0.40
v/c Ratio 0.27 0.29 0.36 0.41 0.28 0.09 0.23 1.11 0.36 0.77 0.49 0.33
Control Delay 15.4 23.7 6.4 17.7 23.6 1.1 16.3 76.2 3.7 37.4 19.3 10.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 15.4 23.7 6.4 17.7 23.6 1.1 16.3 76.2 3.7 37.4 19.3 10.4
LOS B C A B C A B E A D B B
Approach Delay 14.5 18.1 66.1 20.6
Approach LOS B B E C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 1 (1%), Referenced to phase 2:NETL and 6:SWTL, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.11
Intersection Signal Delay: 38.5 Intersection LOS: D
Intersection Capacity Utilization 102.7% ICU Level of Service G
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     247: HWY 2 (KINGSTON RD) & GLENANNA RD
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Lane Group NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Group Flow (vph) 155 201 248 230 192 58 49 1349 178 178 685 205
v/c Ratio 0.27 0.29 0.36 0.41 0.28 0.09 0.23 1.11 0.36 0.77 0.49 0.33
Control Delay 15.4 23.7 6.4 17.7 23.6 1.1 16.3 76.2 3.7 37.4 19.3 10.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 15.4 23.7 6.4 17.7 23.6 1.1 16.3 76.2 3.7 37.4 19.3 10.4
Queue Length 50th (m) 15.8 27.1 4.6 24.6 25.8 0.0 3.0 ~147.7 0.3 24.4 55.8 18.7
Queue Length 95th (m) 27.1 44.2 20.6 39.3 42.5 1.8 m4.6m#179.4 m3.3 #49.9 76.4 38.4
Internal Link Dist (m) 289.3 42.1 392.3 525.2
Turn Bay Length (m) 26.0 26.0 29.0 25.0 50.0 46.0 40.0 25.0
Base Capacity (vph) 570 688 690 565 681 635 212 1220 498 230 1406 618
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.27 0.29 0.36 0.41 0.28 0.09 0.23 1.11 0.36 0.77 0.49 0.33

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Signalized Intersection Capacity Analysis PM Peak Hour
247: HWY 2 (KINGSTON RD) & GLENANNA RD Pickering Ajax - 2026 Future Background PM

Synchro 11 12-21-2020
IBI Group Page 24

Movement NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 143 185 228 212 177 53 45 1241 164 164 630 189
Future Volume (vph) 143 185 228 212 177 53 45 1241 164 164 630 189
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 2005 1900 1900 1900 1900
Lane Width 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0% 1%
Total Lost time (s) 3.0 7.0 7.0 3.0 7.0 7.0 6.6 6.6 6.6 0.0 6.6 6.6
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 *1.00 1.00 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 0.94 1.00 1.00 0.96 1.00 1.00 0.90 1.00 1.00 0.83
Flpb, ped/bikes 0.99 1.00 1.00 0.98 1.00 1.00 0.94 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1730 1860 1506 1749 1842 1539 1644 3888 1349 1691 3482 1313
Flt Permitted 0.63 1.00 1.00 0.62 1.00 1.00 0.39 1.00 1.00 0.12 1.00 1.00
Satd. Flow (perm) 1143 1860 1506 1134 1842 1539 677 3888 1349 207 3482 1313
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 155 201 248 230 192 58 49 1349 178 178 685 205
RTOR Reduction (vph) 0 0 133 0 0 37 0 0 75 0 0 88
Lane Group Flow (vph) 155 201 115 230 192 21 49 1349 103 178 685 117
Confl. Peds. (#/hr) 30 55 55 30 91 50 50 91
Heavy Vehicles (%) 2% 1% 0% 0% 2% 0% 2% 2% 6% 5% 2% 0%
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm pm+pt NA Perm
Protected Phases 3 8 7 4 2 1 6
Permitted Phases 8 8 4 4 2 2 6 6
Actuated Green, G (s) 43.0 37.0 37.0 43.0 37.0 37.0 31.4 31.4 31.4 40.4 40.4 40.4
Effective Green, g (s) 43.0 37.0 37.0 43.0 37.0 37.0 31.4 31.4 31.4 43.4 40.4 40.4
Actuated g/C Ratio 0.43 0.37 0.37 0.43 0.37 0.37 0.31 0.31 0.31 0.43 0.40 0.40
Clearance Time (s) 3.0 7.0 7.0 3.0 7.0 7.0 6.6 6.6 6.6 3.0 6.6 6.6
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 526 688 557 524 681 569 212 1220 423 223 1406 530
v/s Ratio Prot 0.02 0.11 c0.03 0.10 c0.35 c0.07 0.20
v/s Ratio Perm 0.11 0.08 c0.16 0.01 0.07 0.08 0.27 0.09
v/c Ratio 0.29 0.29 0.21 0.44 0.28 0.04 0.23 1.11 0.24 0.80 0.49 0.22
Uniform Delay, d1 17.8 22.3 21.5 19.1 22.2 20.1 25.4 34.3 25.5 23.0 22.1 19.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.56 0.54 0.23 0.83 0.81 1.36
Incremental Delay, d2 0.3 1.1 0.8 0.6 1.0 0.1 1.4 55.2 0.8 16.6 1.1 0.9
Delay (s) 18.2 23.3 22.3 19.6 23.2 20.2 15.7 73.6 6.7 35.7 19.1 27.5
Level of Service B C C B C C B E A D B C
Approach Delay (s) 21.6 21.1 64.3 23.5
Approach LOS C C E C

Intersection Summary
HCM 2000 Control Delay 40.1 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.6
Intersection Capacity Utilization 102.7% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 70 1326 427 99 630 49 263 64 73 68 69 41
Future Volume (vph) 70 1326 427 99 630 49 263 64 73 68 69 41
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 2050 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 96.0 0.0 50.0 80.0 30.0 0.0 20.0 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 0.95 1.00 *1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.99 1.00 0.99 0.97 0.97 0.99
Frt 0.963 0.989 0.920 0.944
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1825 3600 0 1825 3717 0 1969 1719 0 1772 1796 0
Flt Permitted 0.385 0.059 0.673 0.599
Satd. Flow (perm) 731 3600 0 113 3717 0 1379 1719 0 1082 1796 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 72 16 48 25
Link Speed (k/h) 60 60 40 40
Link Distance (m) 306.1 605.7 166.5 788.7
Travel Time (s) 18.4 36.3 15.0 71.0
Confl. Peds. (#/hr) 14 13 13 14 9 27 27 9
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 2% 0% 0% 2% 0% 0% 0% 0% 3% 0% 0%
Adj. Flow (vph) 76 1441 464 108 685 53 286 70 79 74 75 45
Shared Lane Traffic (%)
Lane Group Flow (vph) 76 1905 0 108 738 0 286 149 0 74 120 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.89 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 0 0 0 0 1 1 1 1
Detector Template 
Leading Detector (m) 0.0 0.0 0.0 0.0 15.0 15.0 15.0 15.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 1.8 1.8 1.8 1.8 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA pm+pt NA Perm NA Perm NA
Protected Phases 2 1 6 8 4
Permitted Phases 2 6 8 4
Detector Phase 2 2 1 6 8 8 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 4.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 31.0 31.0 10.0 31.0 28.0 28.0 28.0 28.0
Total Split (s) 69.0 69.0 10.0 79.0 31.0 31.0 31.0 31.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 62.7% 62.7% 9.1% 71.8% 28.2% 28.2% 28.2% 28.2%
Maximum Green (s) 62.7 62.7 6.0 72.7 25.5 25.5 25.1 25.1
Yellow Time (s) 3.7 3.7 4.0 3.7 3.3 3.3 3.3 3.3
All-Red Time (s) 2.6 2.6 0.0 2.6 2.2 2.2 2.6 2.6
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 -3.0 0.0 0.0 0.0
Total Lost Time (s) 6.3 6.3 4.0 6.3 2.5 5.5 5.9 5.9
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max None C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 16.0 16.0 16.0 15.0 15.0 15.0 15.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 63.9 63.9 76.4 74.1 27.1 24.1 23.7 23.7
Actuated g/C Ratio 0.58 0.58 0.69 0.67 0.25 0.22 0.22 0.22
v/c Ratio 0.18 0.90 0.62 0.29 0.84 0.36 0.32 0.30
Control Delay 12.7 26.9 29.7 7.7 61.9 26.6 39.9 30.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 12.7 26.9 29.7 7.7 61.9 26.6 39.9 30.0
LOS B C C A E C D C
Approach Delay 26.3 10.5 49.8 33.8
Approach LOS C B D C

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 23 (21%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.90
Intersection Signal Delay: 25.8 Intersection LOS: C
Intersection Capacity Utilization 96.1% ICU Level of Service F
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     249: ROUGEMOUNT DR & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 76 1905 108 738 286 149 74 120
v/c Ratio 0.18 0.90 0.62 0.29 0.84 0.36 0.32 0.30
Control Delay 12.7 26.9 29.7 7.7 61.9 26.6 39.9 30.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 12.7 26.9 29.7 7.7 61.9 26.6 39.9 30.0
Queue Length 50th (m) 7.4 168.8 7.0 29.6 57.5 17.8 13.3 16.7
Queue Length 95th (m) 15.4 #207.8 #28.3 38.1 #99.6 35.8 26.8 32.7
Internal Link Dist (m) 282.1 581.7 142.5 764.7
Turn Bay Length (m) 96.0 50.0 30.0 20.0
Base Capacity (vph) 424 2122 175 2510 357 435 246 429
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.18 0.90 0.62 0.29 0.80 0.34 0.30 0.28

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 70 1326 427 99 630 49 263 64 73 68 69 41
Future Volume (vph) 70 1326 427 99 630 49 263 64 73 68 69 41
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 2050 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.3 6.3 4.0 6.3 2.5 5.5 5.9 5.9
Lane Util. Factor 1.00 *1.00 1.00 *1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 0.97 1.00 0.99
Flpb, ped/bikes 0.99 1.00 1.00 1.00 0.99 1.00 0.97 1.00
Frt 1.00 0.96 1.00 0.99 1.00 0.92 1.00 0.94
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1803 3602 1825 3717 1947 1720 1717 1796
Flt Permitted 0.39 1.00 0.06 1.00 0.67 1.00 0.60 1.00
Satd. Flow (perm) 731 3602 113 3717 1380 1720 1083 1796
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 76 1441 464 108 685 53 286 70 79 74 75 45
RTOR Reduction (vph) 0 30 0 0 5 0 0 37 0 0 20 0
Lane Group Flow (vph) 76 1875 0 108 733 0 286 112 0 74 100 0
Confl. Peds. (#/hr) 14 13 13 14 9 27 27 9
Heavy Vehicles (%) 0% 2% 0% 0% 2% 0% 0% 0% 0% 3% 0% 0%
Turn Type Perm NA pm+pt NA Perm NA Perm NA
Protected Phases 2 1 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 63.9 63.9 74.1 74.1 24.1 24.1 23.7 23.7
Effective Green, g (s) 63.9 63.9 74.1 74.1 27.1 24.1 23.7 23.7
Actuated g/C Ratio 0.58 0.58 0.67 0.67 0.25 0.22 0.22 0.22
Clearance Time (s) 6.3 6.3 4.0 6.3 5.5 5.5 5.9 5.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 424 2092 172 2503 339 376 233 386
v/s Ratio Prot c0.52 c0.04 0.20 0.06 0.06
v/s Ratio Perm 0.10 0.39 c0.21 0.07
v/c Ratio 0.18 0.90 0.63 0.29 0.84 0.30 0.32 0.26
Uniform Delay, d1 10.8 20.2 21.3 7.3 39.4 35.9 36.3 35.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.9 6.5 7.0 0.3 17.1 0.4 0.8 0.4
Delay (s) 11.7 26.7 28.2 7.6 56.6 36.3 37.1 36.2
Level of Service B C C A E D D D
Approach Delay (s) 26.1 10.2 49.6 36.6
Approach LOS C B D D

Intersection Summary
HCM 2000 Control Delay 25.8 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.90
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 16.2
Intersection Capacity Utilization 96.1% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 164 868 289 210 730 489 244 947 812 158 538 109
Future Volume (vph) 164 868 289 210 730 489 244 947 812 158 538 109
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 2050 1900 2000 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 160.0 85.0 45.0 30.0 85.0 55.0 100.0 20.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 *0.95 1.00 1.00 *1.00 1.00
Ped Bike Factor 1.00 0.97 1.00 0.97 1.00 0.97 1.00 0.98
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1825 3730 1617 1825 3579 1633 1950 5421 1702 1807 3767 1617
Flt Permitted 0.352 0.123 0.343 0.175
Satd. Flow (perm) 673 3730 1572 236 3579 1589 701 5421 1656 332 3767 1578
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 230 163 64 118
Link Speed (k/h) 60 60 60 60
Link Distance (m) 312.2 215.0 473.8 181.2
Travel Time (s) 18.7 12.9 28.4 10.9
Confl. Peds. (#/hr) 15 16 16 15 12 15 15 12
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 3% 1% 0% 2% 0% 1% 1% 1% 1% 2% 1%
Adj. Flow (vph) 178 943 314 228 793 532 265 1029 883 172 585 118
Shared Lane Traffic (%)
Lane Group Flow (vph) 178 943 314 228 793 532 265 1029 883 172 585 118
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.89 0.99 0.92 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA pm+ov pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 1 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Minimum Split (s) 8.0 43.0 43.0 8.0 43.0 43.0 8.0 44.0 8.0 8.0 44.0 44.0
Total Split (s) 10.0 44.0 44.0 24.0 58.0 58.0 8.0 44.0 24.0 8.0 44.0 44.0
Total Split (%) 8.3% 36.7% 36.7% 20.0% 48.3% 48.3% 6.7% 36.7% 20.0% 6.7% 36.7% 36.7%
Maximum Green (s) 7.0 37.0 37.0 21.0 51.0 51.0 5.0 36.9 21.0 5.0 36.9 36.9
Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.3 3.0 3.0 4.3 4.3
All-Red Time (s) 0.0 2.8 2.8 0.0 2.8 2.8 0.0 2.8 0.0 0.0 2.8 2.8
Lost Time Adjust (s) 0.0 0.0 0.0 -1.0 0.0 0.0 -3.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 7.0 7.0 2.0 7.0 7.0 0.0 7.1 3.0 3.0 7.1 7.1
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lead Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 29.0 29.0 29.0 29.0 29.0 29.0 29.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 48.0 37.0 37.0 66.0 51.0 51.0 52.0 36.9 62.0 46.0 36.9 36.9
Actuated g/C Ratio 0.40 0.31 0.31 0.55 0.42 0.42 0.43 0.31 0.52 0.38 0.31 0.31
v/c Ratio 0.53 0.82 0.49 0.54 0.52 0.69 0.68 0.62 0.99 0.91 0.51 0.21
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Control Delay 23.2 45.4 12.1 22.8 27.0 24.4 34.0 37.5 52.9 77.0 35.9 6.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 23.2 45.4 12.1 22.8 27.0 24.4 34.0 37.5 52.9 77.0 35.9 6.3
LOS C D B C C C C D D E D A
Approach Delay 35.4 25.5 43.3 40.0
Approach LOS D C D D

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 105
Control Type: Pretimed
Maximum v/c Ratio: 0.99
Intersection Signal Delay: 36.4 Intersection LOS: D
Intersection Capacity Utilization 102.6% ICU Level of Service G
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     250: RR 38 (WHITES RD) & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 178 943 314 228 793 532 265 1029 883 172 585 118
v/c Ratio 0.53 0.82 0.49 0.54 0.52 0.69 0.68 0.62 0.99 0.91 0.51 0.21
Control Delay 23.2 45.4 12.1 22.8 27.0 24.4 34.0 37.5 52.9 77.0 35.9 6.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 23.2 45.4 12.1 22.8 27.0 24.4 34.0 37.5 52.9 77.0 35.9 6.3
Queue Length 50th (m) 20.4 102.6 14.4 26.5 71.3 70.7 40.2 72.5 174.6 26.1 56.3 0.0
Queue Length 95th (m) 32.5 126.5 40.0 51.0 89.5 111.7 60.0 86.6 #206.4 #61.4 72.8 13.0
Internal Link Dist (m) 288.2 191.0 449.8 157.2
Turn Bay Length (m) 160.0 85.0 45.0 30.0 85.0 55.0 100.0 20.0
Base Capacity (vph) 336 1150 643 421 1521 769 387 1666 894 188 1158 566
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.53 0.82 0.49 0.54 0.52 0.69 0.68 0.62 0.99 0.91 0.51 0.21

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 164 868 289 210 730 489 244 947 812 158 538 109
Future Volume (vph) 164 868 289 210 730 489 244 947 812 158 538 109
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 2050 1900 2000 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 7.0 7.0 2.0 7.0 7.0 0.0 7.1 3.0 3.0 7.1 7.1
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 *0.95 1.00 1.00 *1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 0.97 1.00 1.00 0.98 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1822 3730 1572 1825 3579 1589 1947 5421 1673 1806 3767 1578
Flt Permitted 0.35 1.00 1.00 0.12 1.00 1.00 0.34 1.00 1.00 0.17 1.00 1.00
Satd. Flow (perm) 675 3730 1572 237 3579 1589 704 5421 1673 332 3767 1578
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 178 943 314 228 793 532 265 1029 883 172 585 118
RTOR Reduction (vph) 0 0 159 0 0 94 0 0 33 0 0 82
Lane Group Flow (vph) 178 943 155 228 793 438 265 1029 850 172 585 36
Confl. Peds. (#/hr) 15 16 16 15 12 15 15 12
Heavy Vehicles (%) 0% 3% 1% 0% 2% 0% 1% 1% 1% 1% 2% 1%
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA pm+ov pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 1 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Actuated Green, G (s) 44.0 37.0 37.0 61.0 51.0 51.0 41.9 36.9 57.9 41.9 36.9 36.9
Effective Green, g (s) 44.0 37.0 37.0 62.0 51.0 51.0 47.9 36.9 57.9 41.9 36.9 36.9
Actuated g/C Ratio 0.37 0.31 0.31 0.52 0.42 0.42 0.40 0.31 0.48 0.35 0.31 0.31
Clearance Time (s) 3.0 7.0 7.0 3.0 7.0 7.0 3.0 7.1 3.0 3.0 7.1 7.1
Lane Grp Cap (vph) 314 1150 484 413 1521 675 363 1666 807 177 1158 485
v/s Ratio Prot 0.03 c0.25 0.10 0.22 0.05 0.19 c0.18 c0.04 0.16
v/s Ratio Perm 0.17 0.10 0.18 0.28 0.24 0.32 0.30 0.02
v/c Ratio 0.57 0.82 0.32 0.55 0.52 0.65 0.73 0.62 1.05 0.97 0.51 0.07
Uniform Delay, d1 26.8 38.4 31.8 20.0 25.5 27.4 28.3 35.5 31.1 35.9 34.1 29.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.2 6.6 1.7 5.2 1.3 4.8 12.2 1.7 46.6 60.6 1.6 0.3
Delay (s) 34.0 45.0 33.6 25.2 26.8 32.2 40.5 37.2 77.6 96.5 35.6 29.8
Level of Service C D C C C C D D E F D C
Approach Delay (s) 41.2 28.4 54.0 46.8
Approach LOS D C D D

Intersection Summary
HCM 2000 Control Delay 43.3 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 20.1
Intersection Capacity Utilization 102.6% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 95 1546 37 86 1257 104 163 6 118 78 12 128
Future Volume (vph) 95 1546 37 86 1257 104 163 6 118 78 12 128
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 32.0 80.0 75.0 40.0 28.0 0.0 28.0 0.0
Storage Lanes 1 1 1 1 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.96 0.99 0.98
Frt 0.850 0.850 0.858 0.863
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1772 3411 1396 1738 3411 1570 1587 1495 0 1755 1542 0
Flt Permitted 0.125 0.062 0.620 0.657
Satd. Flow (perm) 233 3411 1396 113 3411 1501 1029 1495 0 1214 1542 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 65 65 103 114
Link Speed (k/h) 60 60 50 50
Link Distance (m) 215.0 277.4 84.0 121.4
Travel Time (s) 12.9 16.6 6.0 8.7
Confl. Peds. (#/hr) 11 11 8 8
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 3% 7% 17% 5% 7% 4% 15% 33% 9% 4% 0% 6%
Adj. Flow (vph) 103 1680 40 93 1366 113 177 7 128 85 13 139
Shared Lane Traffic (%)
Lane Group Flow (vph) 103 1680 40 93 1366 113 177 135 0 85 152 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 1 0 2 1 1 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 30.0 0.0 15.2 15.0 15.0 15.0 15.0
Trailing Detector (m) 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 15.0 1.8 1.8 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 13.4
Detector 2 Size(m) 1.8
Detector 2 Type Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm NA
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 2 6 6 8 4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector Phase 5 2 2 1 6 6 8 8 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 5.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 8.0 33.0 33.0 8.0 33.0 33.0 38.0 38.0 38.0 38.0
Total Split (s) 10.0 64.0 64.0 8.0 62.0 62.0 38.0 38.0 38.0 38.0
Total Split (%) 9.1% 58.2% 58.2% 7.3% 56.4% 56.4% 34.5% 34.5% 34.5% 34.5%
Maximum Green (s) 7.0 57.1 57.1 5.0 55.3 55.3 31.4 31.4 31.4 31.4
Yellow Time (s) 3.0 4.7 4.7 3.0 4.5 4.5 3.8 3.8 3.8 3.8
All-Red Time (s) 0.0 2.2 2.2 0.0 2.2 2.2 2.8 2.8 2.8 2.8
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.9 6.9 3.0 6.7 6.7 6.6 6.6 6.6 6.6
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max None C-Max C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 18.0 18.0 18.0 18.0 24.0 24.0 24.0 24.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 74.7 64.4 64.4 74.1 64.3 64.3 23.0 23.0 23.0 23.0
Actuated g/C Ratio 0.68 0.59 0.59 0.67 0.58 0.58 0.21 0.21 0.21 0.21
v/c Ratio 0.42 0.84 0.05 0.56 0.69 0.12 0.82 0.34 0.34 0.37
Control Delay 11.6 25.3 1.4 26.3 25.5 8.0 69.4 12.6 38.5 12.8
Queue Delay 0.0 1.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 11.6 26.3 1.4 26.3 25.5 8.0 69.4 12.6 38.5 12.8
LOS B C A C C A E B D B
Approach Delay 25.0 24.3 44.8 22.0
Approach LOS C C D C

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 11 (10%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.84
Intersection Signal Delay: 26.1 Intersection LOS: C
Intersection Capacity Utilization 89.8% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     254: BOYER ENTRANCE/DELTA BV & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 103 1680 40 93 1366 113 177 135 85 152
v/c Ratio 0.42 0.84 0.05 0.56 0.69 0.12 0.82 0.34 0.34 0.37
Control Delay 11.6 25.3 1.4 26.3 25.5 8.0 69.4 12.6 38.5 12.8
Queue Delay 0.0 1.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 11.6 26.3 1.4 26.3 25.5 8.0 69.4 12.6 38.5 12.8
Queue Length 50th (m) 6.2 149.6 0.0 6.6 162.8 7.2 36.4 5.6 15.6 6.6
Queue Length 95th (m) 14.7 #229.4 2.5 m16.0 186.8 m12.8 56.7 19.5 27.2 21.4
Internal Link Dist (m) 191.0 253.4 60.0 97.4
Turn Bay Length (m) 32.0 80.0 75.0 40.0 28.0 28.0
Base Capacity (vph) 259 1996 844 166 1993 904 293 500 346 521
Starvation Cap Reductn 0 130 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.40 0.90 0.05 0.56 0.69 0.13 0.60 0.27 0.25 0.29

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 95 1546 37 86 1257 104 163 6 118 78 12 128
Future Volume (vph) 95 1546 37 86 1257 104 163 6 118 78 12 128
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 6.9 6.9 3.0 6.7 6.7 6.6 6.6 6.6 6.6
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.96 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.86 1.00 0.86
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1772 3411 1396 1738 3411 1501 1576 1495 1755 1542
Flt Permitted 0.12 1.00 1.00 0.06 1.00 1.00 0.62 1.00 0.66 1.00
Satd. Flow (perm) 232 3411 1396 114 3411 1501 1028 1495 1214 1542
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 103 1680 40 93 1366 113 177 7 128 85 13 139
RTOR Reduction (vph) 0 0 17 0 0 27 0 81 0 0 90 0
Lane Group Flow (vph) 103 1680 23 93 1366 86 177 54 0 85 62 0
Confl. Peds. (#/hr) 11 11 8 8
Heavy Vehicles (%) 3% 7% 17% 5% 7% 4% 15% 33% 9% 4% 0% 6%
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm NA
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 2 6 6 8 4
Actuated Green, G (s) 70.8 64.4 64.4 70.4 64.3 64.3 23.0 23.0 23.0 23.0
Effective Green, g (s) 70.8 64.4 64.4 70.4 64.3 64.3 23.0 23.0 23.0 23.0
Actuated g/C Ratio 0.64 0.59 0.59 0.64 0.58 0.58 0.21 0.21 0.21 0.21
Clearance Time (s) 3.0 6.9 6.9 3.0 6.7 6.7 6.6 6.6 6.6 6.6
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 238 1996 817 163 1993 877 214 312 253 322
v/s Ratio Prot 0.03 c0.49 c0.03 0.40 0.04 0.04
v/s Ratio Perm 0.25 0.02 0.33 0.06 c0.17 0.07
v/c Ratio 0.43 0.84 0.03 0.57 0.69 0.10 0.83 0.17 0.34 0.19
Uniform Delay, d1 11.0 18.6 9.6 17.0 15.8 10.1 41.6 35.7 37.0 35.8
Progression Factor 1.00 1.00 1.00 1.17 1.36 1.26 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.3 4.5 0.1 3.6 1.5 0.2 22.3 0.3 0.8 0.3
Delay (s) 12.3 23.1 9.7 23.6 23.1 12.8 63.9 35.9 37.8 36.1
Level of Service B C A C C B E D D D
Approach Delay (s) 22.2 22.4 51.8 36.7
Approach LOS C C D D

Intersection Summary
HCM 2000 Control Delay 25.5 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 16.5
Intersection Capacity Utilization 89.8% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1567 22 225 818 750 162
Future Volume (vph) 1567 22 225 818 750 162
Ideal Flow (vphpl) 2005 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 0.0 30.0 100.0 0.0
Storage Lanes 0 1 2 1
Taper Length (m) 25.0 25.0
Lane Util. Factor *1.00 0.95 1.00 0.95 0.97 1.00
Ped Bike Factor 1.00
Frt 0.998 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3784 0 1674 3349 3278 1484
Flt Permitted 0.070 0.950
Satd. Flow (perm) 3784 0 123 3349 3278 1484
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 2 176
Link Speed (k/h) 60 60 50
Link Distance (m) 277.4 415.3 142.6
Travel Time (s) 16.6 24.9 10.3
Confl. Peds. (#/hr) 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 7% 0% 9% 9% 8% 10%
Adj. Flow (vph) 1703 24 245 889 815 176
Shared Lane Traffic (%)
Lane Group Flow (vph) 1727 0 245 889 815 176
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(m) 3.7 3.7 7.4
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.92 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 14 24 24 14
Number of Detectors 0 0 0 1 0
Detector Template 
Leading Detector (m) 0.0 0.0 0.0 15.0 0.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 1.8 1.8 1.8 15.0 1.8
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Turn Type NA pm+pt NA Prot Perm
Protected Phases 2 1 6 8
Permitted Phases 6 8
Detector Phase 2 1 6 8 8
Switch Phase
Minimum Initial (s) 20.0 5.0 20.0 8.0 8.0
Minimum Split (s) 50.0 8.0 50.0 32.0 32.0
Total Split (s) 61.0 15.0 76.0 34.0 34.0
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Lane Group EBT EBR WBL WBT NBL NBR
Total Split (%) 55.5% 13.6% 69.1% 30.9% 30.9%
Maximum Green (s) 53.9 12.0 68.9 28.0 28.0
Yellow Time (s) 4.2 3.0 4.2 4.6 4.6
All-Red Time (s) 2.9 0.0 2.9 1.4 1.4
Lost Time Adjust (s) 0.0 -2.0 0.0 -3.0 0.0
Total Lost Time (s) 7.1 1.0 7.1 3.0 6.0
Lead/Lag Lag Lead
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max None C-Max None None
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 35.0 35.0 19.0 19.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 54.3 75.2 69.1 30.8 27.8
Actuated g/C Ratio 0.49 0.68 0.63 0.28 0.25
v/c Ratio 0.92 0.88 0.42 0.89 0.35
Control Delay 26.4 52.8 22.0 51.0 7.0
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 26.4 52.8 22.0 51.0 7.0
LOS C D C D A
Approach Delay 26.4 28.7 43.2
Approach LOS C C D

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 4 (4%), Referenced to phase 2:EBT and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.92
Intersection Signal Delay: 31.4 Intersection LOS: C
Intersection Capacity Utilization 88.2% ICU Level of Service E
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     256: 401 WB RAMP & HWY 2 (KINGSTON RD)
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Lane Group EBT WBL WBT NBL NBR
Lane Group Flow (vph) 1727 245 889 815 176
v/c Ratio 0.92 0.88 0.42 0.89 0.35
Control Delay 26.4 52.8 22.0 51.0 7.0
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 26.4 52.8 22.0 51.0 7.0
Queue Length 50th (m) 69.7 41.7 91.4 86.1 0.0
Queue Length 95th (m) #148.0 #81.0 108.6 #118.6 16.3
Internal Link Dist (m) 253.4 391.3 118.6
Turn Bay Length (m) 30.0 100.0
Base Capacity (vph) 1870 281 2103 923 508
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.92 0.87 0.42 0.88 0.35

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1567 22 225 818 750 162
Future Volume (vph) 1567 22 225 818 750 162
Ideal Flow (vphpl) 2005 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 7.1 1.0 7.1 3.0 6.0
Lane Util. Factor *1.00 1.00 0.95 0.97 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3784 1674 3349 3278 1484
Flt Permitted 1.00 0.07 1.00 0.95 1.00
Satd. Flow (perm) 3784 123 3349 3278 1484
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1703 24 245 889 815 176
RTOR Reduction (vph) 1 0 0 0 0 132
Lane Group Flow (vph) 1726 0 245 889 815 44
Confl. Peds. (#/hr) 1 1
Heavy Vehicles (%) 7% 0% 9% 9% 8% 10%
Turn Type NA pm+pt NA Prot Perm
Protected Phases 2 1 6 8
Permitted Phases 6 8
Actuated Green, G (s) 54.3 69.1 69.1 27.8 27.8
Effective Green, g (s) 54.3 71.1 69.1 30.8 27.8
Actuated g/C Ratio 0.49 0.65 0.63 0.28 0.25
Clearance Time (s) 7.1 3.0 7.1 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1867 274 2103 917 375
v/s Ratio Prot c0.46 c0.11 0.27 c0.25
v/s Ratio Perm 0.47 0.03
v/c Ratio 0.92 0.89 0.42 0.89 0.12
Uniform Delay, d1 25.9 33.9 10.4 38.0 31.7
Progression Factor 0.76 0.85 2.04 1.00 1.00
Incremental Delay, d2 6.1 26.5 0.6 10.5 0.1
Delay (s) 25.7 55.1 21.7 48.4 31.8
Level of Service C E C D C
Approach Delay (s) 25.7 28.9 45.5
Approach LOS C C D

Intersection Summary
HCM 2000 Control Delay 31.7 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.90
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 11.1
Intersection Capacity Utilization 88.2% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 2 2 0 196 0 304 671 1471 0 0 623 288
Future Volume (vph) 2 2 0 196 0 304 671 1471 0 0 623 288
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 0.0 0.0 154.0 0.0 18.0 0.0 91.0 16.0
Storage Lanes 0 0 1 2 1 0 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.88 1.00 0.95 0.95 1.00 *1.00 1.00
Ped Bike Factor 1.00 1.00 0.97
Frt 0.850 0.850
Flt Protected 0.976 0.950 0.950
Satd. Flow (prot) 0 1875 0 0 1644 2737 1738 3380 0 1921 3591 1526
Flt Permitted 0.877 0.755 0.313
Satd. Flow (perm) 0 1685 0 0 1305 2737 572 3380 0 1921 3591 1487
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 330 141
Link Speed (k/h) 50 50 70 60
Link Distance (m) 143.8 302.0 224.5 306.1
Travel Time (s) 10.4 21.7 11.5 18.4
Confl. Peds. (#/hr) 1 1 3 3 3 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 0% 11% 0% 5% 5% 8% 0% 0% 7% 7%
Adj. Flow (vph) 2 2 0 213 0 330 729 1599 0 0 677 313
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 4 0 0 213 330 729 1599 0 0 677 313
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 2 1 2 1 1 1 0 0 0 0
Detector Template 
Leading Detector (m) 15.2 9.0 15.2 9.0 15.0 18.0 0.0 0.0 0.0 0.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 9.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 9.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 1.8 9.0 1.8 9.0 15.0 9.0 1.8 1.8 1.8 1.8
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 13.4 13.4
Detector 2 Size(m) 1.8 1.8
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type Perm NA Perm NA Perm pm+pt NA Perm NA Perm
Protected Phases 8 4 5 2 6
Permitted Phases 8 4 4 2 6 6
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Lane Group NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Detector Phase 8 8 4 4 4 5 2 6 6 6
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 5.0 20.0 20.0 20.0 20.0
Minimum Split (s) 30.0 30.0 30.0 30.0 30.0 8.0 34.0 34.0 34.0 34.0
Total Split (s) 30.0 30.0 30.0 30.0 30.0 36.0 70.0 34.0 34.0 34.0
Total Split (%) 30.0% 30.0% 30.0% 30.0% 30.0% 36.0% 70.0% 34.0% 34.0% 34.0%
Maximum Green (s) 23.3 23.3 23.3 23.3 23.3 33.0 62.8 26.8 26.8 26.8
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 3.0 4.4 4.4 4.4 4.4
All-Red Time (s) 2.7 2.7 2.7 2.7 2.7 0.0 2.8 2.8 2.8 2.8
Lost Time Adjust (s) 0.0 0.0 0.0 -3.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.7 6.7 6.7 0.0 7.2 7.2 7.2 7.2
Lead/Lag Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None C-Max C-Max C-Max C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 15.0 15.0 15.0 15.0 15.0 18.0 18.0 18.0 18.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 20.0 20.0 20.0 73.3 66.1 32.9 32.9
Actuated g/C Ratio 0.20 0.20 0.20 0.73 0.66 0.33 0.33
v/c Ratio 0.01 0.82 0.41 0.91 0.72 0.57 0.54
Control Delay 30.0 62.0 5.2 29.2 13.9 32.0 20.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 30.0 62.0 5.2 29.2 13.9 32.0 20.5
LOS C E A C B C C
Approach Delay 30.0 27.5 18.7 28.4
Approach LOS C C B C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 41 (41%), Referenced to phase 2:NETL and 6:SWTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.91
Intersection Signal Delay: 22.4 Intersection LOS: C
Intersection Capacity Utilization 92.4% ICU Level of Service F
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     257: HWY 2 (KINGSTON RD) & RR 27 (ALTONA RD)



Queues PM Peak Hour
257: HWY 2 (KINGSTON RD) & RR 27 (ALTONA RD) Pickering Ajax - 2026 Future Background PM

Synchro 11 12-21-2020
IBI Group Page 43

Lane Group NBT SBT SBR NEL NET SWT SWR
Lane Group Flow (vph) 4 213 330 729 1599 677 313
v/c Ratio 0.01 0.82 0.41 0.91 0.72 0.57 0.54
Control Delay 30.0 62.0 5.2 29.2 13.9 32.0 20.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 30.0 62.0 5.2 29.2 13.9 32.0 20.5
Queue Length 50th (m) 0.6 38.8 0.0 78.9 99.9 59.2 28.7
Queue Length 95th (m) 3.3 #68.5 11.4 #156.7 132.9 77.9 57.5
Internal Link Dist (m) 119.8 278.0 200.5 282.1
Turn Bay Length (m) 18.0 16.0
Base Capacity (vph) 392 304 890 842 2233 1182 584
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.01 0.70 0.37 0.87 0.72 0.57 0.54

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 2 2 0 196 0 304 671 1471 0 0 623 288
Future Volume (vph) 2 2 0 196 0 304 671 1471 0 0 623 288
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.7 6.7 6.7 0.0 7.2 7.2 7.2
Lane Util. Factor 1.00 1.00 0.88 1.00 0.95 *1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.98 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1874 1642 2737 1737 3380 3591 1487
Flt Permitted 0.88 0.76 1.00 0.31 1.00 1.00 1.00
Satd. Flow (perm) 1684 1305 2737 573 3380 3591 1487
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 2 2 0 213 0 330 729 1599 0 0 677 313
RTOR Reduction (vph) 0 0 0 0 0 264 0 0 0 0 0 94
Lane Group Flow (vph) 0 4 0 0 213 66 729 1599 0 0 677 219
Confl. Peds. (#/hr) 1 1 3 3 3 3
Heavy Vehicles (%) 0% 0% 0% 11% 0% 5% 5% 8% 0% 0% 7% 7%
Turn Type Perm NA Perm NA Perm pm+pt NA Perm NA Perm
Protected Phases 8 4 5 2 6
Permitted Phases 8 4 4 2 6 6
Actuated Green, G (s) 20.0 20.0 20.0 66.1 66.1 33.0 33.0
Effective Green, g (s) 20.0 20.0 20.0 69.1 66.1 33.0 33.0
Actuated g/C Ratio 0.20 0.20 0.20 0.69 0.66 0.33 0.33
Clearance Time (s) 6.7 6.7 6.7 3.0 7.2 7.2 7.2
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 336 261 547 781 2234 1185 490
v/s Ratio Prot c0.31 c0.47 0.19
v/s Ratio Perm 0.00 c0.16 0.02 0.34 0.15
v/c Ratio 0.01 0.82 0.12 0.93 0.72 0.57 0.45
Uniform Delay, d1 32.1 38.2 32.8 15.1 10.9 27.7 26.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 17.6 0.1 17.9 2.0 2.0 2.9
Delay (s) 32.1 55.8 32.9 33.0 12.9 29.7 29.2
Level of Service C E C C B C C
Approach Delay (s) 32.1 41.9 19.2 29.5
Approach LOS C D B C

Intersection Summary
HCM 2000 Control Delay 25.1 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 13.9
Intersection Capacity Utilization 92.4% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 228 1475 800 257 311 185
Future Volume (vph) 228 1475 800 257 311 185
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 70.0 20.0 0.0 20.0
Storage Lanes 1 1 1 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Ped Bike Factor 1.00 0.98 0.98
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1674 3510 3318 1541 1722 1484
Flt Permitted 0.245 0.950
Satd. Flow (perm) 431 3510 3318 1503 1722 1452
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 120 101
Link Speed (k/h) 60 60 40
Link Distance (m) 415.3 508.9 1079.1
Travel Time (s) 24.9 30.5 97.1
Confl. Peds. (#/hr) 2 2 7
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 9% 4% 10% 6% 6% 10%
Adj. Flow (vph) 248 1603 870 279 338 201
Shared Lane Traffic (%)
Lane Group Flow (vph) 248 1603 870 279 338 201
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14
Number of Detectors 1 0 0 0 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 0.0 9.0 15.0
Trailing Detector (m) 15.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 1.8 9.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA NA Perm Prot Perm
Protected Phases 5 2 6 4
Permitted Phases 2 6 4
Detector Phase 5 2 6 6 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 20.0 8.0 8.0
Minimum Split (s) 8.0 34.0 34.0 34.0 29.0 29.0
Total Split (s) 21.0 71.0 50.0 50.0 39.0 39.0
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Lane Group EBL EBT WBT WBR SBL SBR
Total Split (%) 19.1% 64.5% 45.5% 45.5% 35.5% 35.5%
Maximum Green (s) 18.0 64.7 43.7 43.7 33.0 33.0
Yellow Time (s) 3.0 4.3 4.3 4.3 3.3 3.3
All-Red Time (s) 0.0 2.0 2.0 2.0 2.7 2.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.3 6.3 6.3 6.0 6.0
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max C-Max None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 19.0 19.0 19.0 16.0 16.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 74.5 71.2 56.8 56.8 26.5 26.5
Actuated g/C Ratio 0.68 0.65 0.52 0.52 0.24 0.24
v/c Ratio 0.59 0.71 0.51 0.33 0.82 0.47
Control Delay 11.1 2.1 20.5 11.6 55.1 20.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 11.1 2.1 20.5 11.6 55.1 20.1
LOS B A C B E C
Approach Delay 3.3 18.4 42.0
Approach LOS A B D

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 46.2 (42%), Referenced to phase 2:EBTL and 6:WBT, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.82
Intersection Signal Delay: 14.1 Intersection LOS: B
Intersection Capacity Utilization 68.7% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     258: HWY 2 (KINGSTON RD) & FAIRPORT RD
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Group Flow (vph) 248 1603 870 279 338 201
v/c Ratio 0.59 0.71 0.51 0.33 0.82 0.47
Control Delay 11.1 2.1 20.5 11.6 55.1 20.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 11.1 2.1 20.5 11.6 55.1 20.1
Queue Length 50th (m) 5.5 5.8 61.5 17.6 68.6 17.5
Queue Length 95th (m) m7.5 m12.1 99.3 44.3 94.1 36.2
Internal Link Dist (m) 391.3 484.9 1055.1
Turn Bay Length (m) 70.0 20.0 20.0
Base Capacity (vph) 495 2273 1714 834 516 506
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.50 0.71 0.51 0.33 0.66 0.40

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 228 1475 800 257 311 185
Future Volume (vph) 228 1475 800 257 311 185
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 6.3 6.3 6.3 6.0 6.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.98 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1674 3510 3318 1503 1722 1452
Flt Permitted 0.25 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 432 3510 3318 1503 1722 1452
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 248 1603 870 279 338 201
RTOR Reduction (vph) 0 0 0 58 0 77
Lane Group Flow (vph) 248 1603 870 221 338 124
Confl. Peds. (#/hr) 2 2 7
Heavy Vehicles (%) 9% 4% 10% 6% 6% 10%
Turn Type pm+pt NA NA Perm Prot Perm
Protected Phases 5 2 6 4
Permitted Phases 2 6 4
Actuated Green, G (s) 71.2 71.2 56.8 56.8 26.5 26.5
Effective Green, g (s) 71.2 71.2 56.8 56.8 26.5 26.5
Actuated g/C Ratio 0.65 0.65 0.52 0.52 0.24 0.24
Clearance Time (s) 3.0 6.3 6.3 6.3 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 408 2271 1713 776 414 349
v/s Ratio Prot 0.06 c0.46 0.26 c0.20
v/s Ratio Perm 0.33 0.15 0.09
v/c Ratio 0.61 0.71 0.51 0.28 0.82 0.36
Uniform Delay, d1 9.8 12.6 17.4 15.1 39.5 34.7
Progression Factor 1.08 0.09 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.2 0.9 1.1 0.9 11.8 0.6
Delay (s) 11.7 2.0 18.5 16.0 51.2 35.3
Level of Service B A B B D D
Approach Delay (s) 3.3 17.9 45.3
Approach LOS A B D

Intersection Summary
HCM 2000 Control Delay 14.5 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 15.3
Intersection Capacity Utilization 68.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 97 1461 63 89 832 62 47 148 176 86 99 68
Future Volume (vph) 97 1461 63 89 832 62 47 148 176 86 99 68
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 2050 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.7 3.5 3.7 3.5 3.7 3.7 3.7 3.7 3.5
Storage Length (m) 92.0 15.0 60.0 15.0 15.0 0.0 15.0 0.0
Storage Lanes 1 1 1 1 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.95 0.95 0.99 0.98 0.99 0.99
Frt 0.850 0.850 0.919 0.939
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1785 3500 1597 1807 3500 1585 1785 1736 0 1950 1789 0
Flt Permitted 0.256 0.076 0.571 0.249
Satd. Flow (perm) 478 3500 1519 145 3500 1499 1066 1736 0 506 1789 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 69 69 60 35
Link Speed (k/h) 60 60 50 50
Link Distance (m) 549.2 604.5 446.5 347.3
Travel Time (s) 33.0 36.3 32.1 25.0
Confl. Peds. (#/hr) 12 10 10 12 7 17 17 7
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 2% 0% 1% 2% 3% 0% 0% 0% 1% 0% 0%
Adj. Flow (vph) 105 1588 68 97 904 67 51 161 191 93 108 74
Shared Lane Traffic (%)
Lane Group Flow (vph) 105 1588 68 97 904 67 51 352 0 93 182 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 0.99 1.01 0.99 1.01 0.99 0.99 0.89 0.99 1.01
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 1 0 0 1 1 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 23.0 0.0 0.0 15.0 15.0 15.0 15.0
Trailing Detector (m) 15.0 0.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 9.0 1.8 1.8 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm NA
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 2 6 6 8 4
Detector Phase 5 2 2 1 6 6 8 8 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 5.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 9.0 28.0 28.0 9.0 28.0 28.0 35.0 35.0 35.0 35.0
Total Split (s) 9.0 56.0 56.0 9.0 56.0 56.0 35.0 35.0 35.0 35.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 9.0% 56.0% 56.0% 9.0% 56.0% 56.0% 35.0% 35.0% 35.0% 35.0%
Maximum Green (s) 6.0 50.1 50.1 6.0 50.1 50.1 28.7 28.7 28.7 28.7
Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 4.2 3.3 3.3 3.3 3.3
All-Red Time (s) 0.0 1.7 1.7 0.0 1.7 1.7 3.0 3.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -1.0 0.0
Total Lost Time (s) 3.0 5.9 5.9 3.0 5.9 5.9 6.3 6.3 5.3 6.3
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max None C-Max C-Max None None None None
Walk Time (s) 12.0 12.0 12.0 12.0 19.0 19.0 19.0 19.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 7.0 7.0 7.0 7.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 66.3 58.2 58.2 65.4 56.5 56.5 22.1 22.1 23.1 22.1
Actuated g/C Ratio 0.66 0.58 0.58 0.65 0.56 0.56 0.22 0.22 0.23 0.22
v/c Ratio 0.26 0.78 0.07 0.50 0.46 0.08 0.22 0.82 0.79 0.43
Control Delay 2.9 9.9 0.1 18.5 14.7 3.4 31.9 45.6 78.2 28.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 2.9 9.9 0.1 18.5 14.7 3.4 31.9 45.6 78.2 28.8
LOS A A A B B A C D E C
Approach Delay 9.1 14.3 43.9 45.5
Approach LOS A B D D

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 37 (37%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.82
Intersection Signal Delay: 17.5 Intersection LOS: B
Intersection Capacity Utilization 90.3% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     264: VALLEY FARM RD & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 105 1588 68 97 904 67 51 352 93 182
v/c Ratio 0.26 0.78 0.07 0.50 0.46 0.08 0.22 0.82 0.79 0.43
Control Delay 2.9 9.9 0.1 18.5 14.7 3.4 31.9 45.6 78.2 28.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 2.9 9.9 0.1 18.5 14.7 3.4 31.9 45.6 78.2 28.8
Queue Length 50th (m) 1.5 17.6 0.0 5.6 51.8 0.0 8.1 54.3 17.0 24.2
Queue Length 95th (m) m2.3 m151.7 m0.0 18.1 76.3 6.2 16.7 79.7 #38.1 40.3
Internal Link Dist (m) 525.2 580.5 422.5 323.3
Turn Bay Length (m) 92.0 15.0 60.0 15.0 15.0 15.0
Base Capacity (vph) 400 2038 913 200 1977 877 305 541 150 538
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.26 0.78 0.07 0.48 0.46 0.08 0.17 0.65 0.62 0.34

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 97 1461 63 89 832 62 47 148 176 86 99 68
Future Volume (vph) 97 1461 63 89 832 62 47 148 176 86 99 68
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 2050 1900 1900
Lane Width 3.5 3.5 3.5 3.7 3.5 3.7 3.5 3.7 3.7 3.7 3.7 3.5
Total Lost time (s) 3.0 5.9 5.9 3.0 5.9 5.9 6.3 6.3 5.3 6.3
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.98 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.99 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.92 1.00 0.94
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1782 3500 1519 1807 3500 1499 1774 1735 1932 1789
Flt Permitted 0.26 1.00 1.00 0.08 1.00 1.00 0.57 1.00 0.25 1.00
Satd. Flow (perm) 479 3500 1519 144 3500 1499 1066 1735 507 1789
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 105 1588 68 97 904 67 51 161 191 93 108 74
RTOR Reduction (vph) 0 0 29 0 0 29 0 47 0 0 27 0
Lane Group Flow (vph) 105 1588 39 97 904 38 51 305 0 93 155 0
Confl. Peds. (#/hr) 12 10 10 12 7 17 17 7
Heavy Vehicles (%) 0% 2% 0% 1% 2% 3% 0% 0% 0% 1% 0% 0%
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm NA
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 2 6 6 8 4
Actuated Green, G (s) 63.9 57.7 57.7 61.5 56.5 56.5 22.1 22.1 22.1 22.1
Effective Green, g (s) 63.9 57.7 57.7 61.5 56.5 56.5 22.1 22.1 23.1 22.1
Actuated g/C Ratio 0.64 0.58 0.58 0.62 0.56 0.56 0.22 0.22 0.23 0.22
Clearance Time (s) 3.0 5.9 5.9 3.0 5.9 5.9 6.3 6.3 6.3 6.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 386 2019 876 171 1977 846 235 383 117 395
v/s Ratio Prot c0.02 c0.45 c0.03 0.26 0.18 0.09
v/s Ratio Perm 0.16 0.03 0.32 0.03 0.05 c0.18
v/c Ratio 0.27 0.79 0.04 0.57 0.46 0.04 0.22 0.80 0.79 0.39
Uniform Delay, d1 7.7 16.4 9.2 14.3 12.8 9.7 31.9 36.8 36.2 33.2
Progression Factor 0.35 0.44 0.02 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 1.3 0.0 4.3 0.8 0.1 0.5 11.0 30.0 0.6
Delay (s) 2.8 8.4 0.3 18.5 13.5 9.8 32.3 47.8 66.2 33.9
Level of Service A A A B B A C D E C
Approach Delay (s) 7.7 13.7 45.8 44.8
Approach LOS A B D D

Intersection Summary
HCM 2000 Control Delay 16.9 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 15.2
Intersection Capacity Utilization 90.3% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 65 1602 16 118 818 42 69 15 138 33 14 24
Future Volume (vph) 65 1602 16 118 818 42 69 15 138 33 14 24
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 50.0 10.0 45.0 0.0 30.0 0.0 15.0 0.0
Storage Lanes 1 1 1 0 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.97 1.00 0.99 0.99 1.00 0.98
Frt 0.850 0.993 0.864 0.905
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1789 3579 1633 1825 3511 0 1825 1635 0 1825 1658 0
Flt Permitted 0.306 0.071 0.730 0.499
Satd. Flow (perm) 575 3579 1577 136 3511 0 1384 1635 0 955 1658 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 70 9 123 26
Link Speed (k/h) 60 60 40 40
Link Distance (m) 309.8 709.3 138.9 195.0
Travel Time (s) 18.6 42.6 12.5 17.6
Confl. Peds. (#/hr) 3 6 6 3 12 4 4 12
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 2% 2% 0% 0% 3% 5% 0% 0% 0% 0% 0% 5%
Adj. Flow (vph) 71 1741 17 128 889 46 75 16 150 36 15 26
Shared Lane Traffic (%)
Lane Group Flow (vph) 71 1741 17 128 935 0 75 166 0 36 41 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 1 0 1 1 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 24.0 0.0 15.0 15.0 15.0 15.0
Trailing Detector (m) 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 9.0 1.8 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm pm+pt NA Perm NA Perm NA
Protected Phases 2 1 6 8 4
Permitted Phases 2 2 6 8 4
Detector Phase 2 2 2 1 6 8 8 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 5.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 29.0 29.0 29.0 9.0 29.0 33.0 33.0 33.0 33.0
Total Split (s) 58.0 58.0 58.0 9.0 67.0 33.0 33.0 33.0 33.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 58.0% 58.0% 58.0% 9.0% 67.0% 33.0% 33.0% 33.0% 33.0%
Maximum Green (s) 51.6 51.6 51.6 6.0 60.6 26.6 26.6 26.6 26.6
Yellow Time (s) 4.2 4.2 4.2 3.0 4.2 3.7 3.7 3.7 3.7
All-Red Time (s) 2.2 2.2 2.2 0.0 2.2 2.7 2.7 2.7 2.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.4 6.4 6.4 3.0 6.4 6.4 6.4 6.4 6.4
Lead/Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max None C-Max None None None None
Walk Time (s) 16.0 16.0 16.0 16.0 19.0 19.0 19.0 19.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 7.0 7.0 7.0 7.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 65.4 65.4 65.4 79.4 76.0 11.2 11.2 11.2 11.2
Actuated g/C Ratio 0.65 0.65 0.65 0.79 0.76 0.11 0.11 0.11 0.11
v/c Ratio 0.19 0.74 0.02 0.54 0.35 0.49 0.57 0.34 0.20
Control Delay 15.2 25.6 1.0 18.6 14.6 51.6 20.9 48.5 22.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 15.2 25.6 1.0 18.6 14.6 51.6 20.9 48.5 22.5
LOS B C A B B D C D C
Approach Delay 24.9 15.1 30.4 34.7
Approach LOS C B C C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 73 (73%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.74
Intersection Signal Delay: 22.3 Intersection LOS: C
Intersection Capacity Utilization 88.4% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     265: WALNUT LANE & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 71 1741 17 128 935 75 166 36 41
v/c Ratio 0.19 0.74 0.02 0.54 0.35 0.49 0.57 0.34 0.20
Control Delay 15.2 25.6 1.0 18.6 14.6 51.6 20.9 48.5 22.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 15.2 25.6 1.0 18.6 14.6 51.6 20.9 48.5 22.5
Queue Length 50th (m) 9.5 183.4 0.0 14.5 61.7 14.0 7.8 6.6 2.7
Queue Length 95th (m) m13.9 215.2 m0.0 m23.5 90.8 26.6 26.0 15.6 11.8
Internal Link Dist (m) 285.8 685.3 114.9 171.0
Turn Bay Length (m) 50.0 10.0 45.0 30.0 15.0
Base Capacity (vph) 376 2342 1056 238 2671 368 525 254 460
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.19 0.74 0.02 0.54 0.35 0.20 0.32 0.14 0.09

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 65 1602 16 118 818 42 69 15 138 33 14 24
Future Volume (vph) 65 1602 16 118 818 42 69 15 138 33 14 24
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.4 6.4 6.4 3.0 6.4 6.4 6.4 6.4 6.4
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 0.99 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.99 1.00 0.86 1.00 0.90
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1786 3579 1577 1825 3510 1801 1636 1819 1658
Flt Permitted 0.31 1.00 1.00 0.07 1.00 0.73 1.00 0.50 1.00
Satd. Flow (perm) 575 3579 1577 137 3510 1385 1636 956 1658
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 71 1741 17 128 889 46 75 16 150 36 15 26
RTOR Reduction (vph) 0 0 6 0 2 0 0 109 0 0 23 0
Lane Group Flow (vph) 71 1741 11 128 933 0 75 57 0 36 18 0
Confl. Peds. (#/hr) 3 6 6 3 12 4 4 12
Heavy Vehicles (%) 2% 2% 0% 0% 3% 5% 0% 0% 0% 0% 0% 5%
Turn Type Perm NA Perm pm+pt NA Perm NA Perm NA
Protected Phases 2 1 6 8 4
Permitted Phases 2 2 6 8 4
Actuated Green, G (s) 65.4 65.4 65.4 76.0 76.0 11.2 11.2 11.2 11.2
Effective Green, g (s) 65.4 65.4 65.4 76.0 76.0 11.2 11.2 11.2 11.2
Actuated g/C Ratio 0.65 0.65 0.65 0.76 0.76 0.11 0.11 0.11 0.11
Clearance Time (s) 6.4 6.4 6.4 3.0 6.4 6.4 6.4 6.4 6.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 376 2340 1031 232 2667 155 183 107 185
v/s Ratio Prot c0.49 c0.04 0.27 0.03 0.01
v/s Ratio Perm 0.12 0.01 0.38 c0.05 0.04
v/c Ratio 0.19 0.74 0.01 0.55 0.35 0.48 0.31 0.34 0.10
Uniform Delay, d1 6.8 11.7 6.0 13.5 3.9 41.7 40.8 41.0 39.9
Progression Factor 1.65 1.85 1.00 1.25 3.42 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 1.4 0.0 2.2 0.3 2.4 1.0 1.9 0.2
Delay (s) 12.0 23.0 6.0 19.1 13.7 44.1 41.8 42.8 40.1
Level of Service B C A B B D D D D
Approach Delay (s) 22.4 14.4 42.5 41.4
Approach LOS C B D D

Intersection Summary
HCM 2000 Control Delay 21.7 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 15.8
Intersection Capacity Utilization 88.4% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 185 1325 6 2 778 86 4 5 6 29 2 75
Future Volume (vph) 185 1325 6 2 778 86 4 5 6 29 2 75
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 65.0 25.0 65.0 25.0 18.0 0.0 24.0 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 0.99 1.00
Frt 0.999 0.985 0.912 0.854
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1825 3575 0 1825 3520 0 1825 1738 0 1825 1641 0
Flt Permitted 0.300 0.164 0.702 0.750
Satd. Flow (perm) 574 3575 0 315 3520 0 1349 1738 0 1439 1641 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 1 24 7 82
Link Speed (k/h) 60 60 40 40
Link Distance (m) 605.7 619.8 147.1 668.8
Travel Time (s) 36.3 37.2 13.2 60.2
Confl. Peds. (#/hr) 5 5 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 2% 0% 0% 2% 0% 0% 0% 0% 0% 0% 0%
Adj. Flow (vph) 201 1440 7 2 846 93 4 5 7 32 2 82
Shared Lane Traffic (%)
Lane Group Flow (vph) 201 1447 0 2 939 0 4 12 0 32 84 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 1 1 0 1 1 1 1
Detector Template 
Leading Detector (m) 24.0 1.5 24.0 0.0 9.0 15.0 9.0 15.0
Trailing Detector (m) 15.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.5 9.0 1.8 9.0 15.0 9.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Detector Phase 2 2 6 6 8 8 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 28.0 28.0 28.0 28.0 28.0 28.0 28.0 28.0
Total Split (s) 72.0 72.0 72.0 72.0 28.0 28.0 28.0 28.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 72.0% 72.0% 72.0% 72.0% 28.0% 28.0% 28.0% 28.0%
Maximum Green (s) 65.4 65.4 65.4 65.4 21.4 21.4 21.4 21.4
Yellow Time (s) 4.3 4.3 4.3 4.3 3.5 3.5 3.5 3.5
All-Red Time (s) 2.3 2.3 2.3 2.3 3.1 3.1 3.1 3.1
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.6 6.6 6.6 6.6 6.6 6.6 6.6 6.6
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 10.0 10.0 10.0 10.0 14.0 14.0 14.0 14.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 82.4 82.4 82.4 82.4 8.7 8.7 8.7 8.7
Actuated g/C Ratio 0.82 0.82 0.82 0.82 0.09 0.09 0.09 0.09
v/c Ratio 0.43 0.49 0.01 0.32 0.03 0.08 0.26 0.39
Control Delay 6.9 4.3 3.0 3.2 41.8 30.1 47.6 15.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 6.9 4.3 3.0 3.2 41.8 30.1 47.6 15.7
LOS A A A A D C D B
Approach Delay 4.6 3.2 33.0 24.5
Approach LOS A A C C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 83 (83%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.49
Intersection Signal Delay: 5.1 Intersection LOS: A
Intersection Capacity Utilization 78.3% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     276: ROSEBANK RD & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 201 1447 2 939 4 12 32 84
v/c Ratio 0.43 0.49 0.01 0.32 0.03 0.08 0.26 0.39
Control Delay 6.9 4.3 3.0 3.2 41.8 30.1 47.6 15.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 6.9 4.3 3.0 3.2 41.8 30.1 47.6 15.7
Queue Length 50th (m) 10.0 41.2 0.1 20.8 0.7 0.9 5.9 0.4
Queue Length 95th (m) 24.9 60.0 0.6 31.4 3.9 6.1 14.7 13.9
Internal Link Dist (m) 581.7 595.8 123.1 644.8
Turn Bay Length (m) 65.0 65.0 18.0 24.0
Base Capacity (vph) 472 2944 259 2903 288 377 307 415
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.43 0.49 0.01 0.32 0.01 0.03 0.10 0.20

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 185 1325 6 2 778 86 4 5 6 29 2 75
Future Volume (vph) 185 1325 6 2 778 86 4 5 6 29 2 75
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.6 6.6 6.6 6.6 6.6 6.6 6.6 6.6
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.99 1.00 0.91 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1818 3576 1825 3520 1825 1739 1822 1640
Flt Permitted 0.30 1.00 0.16 1.00 0.70 1.00 0.75 1.00
Satd. Flow (perm) 575 3576 315 3520 1349 1739 1438 1640
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 201 1440 7 2 846 93 4 5 7 32 2 82
RTOR Reduction (vph) 0 0 0 0 5 0 0 7 0 0 76 0
Lane Group Flow (vph) 201 1447 0 2 934 0 4 5 0 32 8 0
Confl. Peds. (#/hr) 5 5 1 1
Heavy Vehicles (%) 0% 2% 0% 0% 2% 0% 0% 0% 0% 0% 0% 0%
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 79.7 79.7 79.7 79.7 7.1 7.1 7.1 7.1
Effective Green, g (s) 79.7 79.7 79.7 79.7 7.1 7.1 7.1 7.1
Actuated g/C Ratio 0.80 0.80 0.80 0.80 0.07 0.07 0.07 0.07
Clearance Time (s) 6.6 6.6 6.6 6.6 6.6 6.6 6.6 6.6
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 458 2850 251 2805 95 123 102 116
v/s Ratio Prot c0.40 0.27 0.00 0.00
v/s Ratio Perm 0.35 0.01 0.00 c0.02
v/c Ratio 0.44 0.51 0.01 0.33 0.04 0.04 0.31 0.07
Uniform Delay, d1 3.2 3.5 2.1 2.8 43.3 43.3 44.1 43.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.0 0.6 0.1 0.3 0.2 0.2 1.8 0.2
Delay (s) 6.2 4.1 2.1 3.1 43.5 43.4 45.9 43.6
Level of Service A A A A D D D D
Approach Delay (s) 4.4 3.1 43.4 44.2
Approach LOS A A D D

Intersection Summary
HCM 2000 Control Delay 5.9 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.49
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 13.2
Intersection Capacity Utilization 78.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 110 1095 30 76 796 125 20 11 96 207 5 76
Future Volume (vph) 110 1095 30 76 796 125 20 11 96 207 5 76
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 65.0 25.0 47.0 0.0 20.0 0.0 15.0 0.0
Storage Lanes 1 1 1 0 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.92 0.99 0.99 0.99 1.00 0.98
Frt 0.850 0.980 0.866 0.859
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1825 3579 1633 1755 3463 0 1573 1597 0 1807 1619 0
Flt Permitted 0.282 0.165 0.700 0.682
Satd. Flow (perm) 538 3579 1503 305 3463 0 1151 1597 0 1293 1619 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 66 28 104 83
Link Speed (k/h) 60 60 40 40
Link Distance (m) 619.8 312.2 97.1 82.7
Travel Time (s) 37.2 18.7 8.7 7.4
Confl. Peds. (#/hr) 11 22 22 11 8 4 4 8
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 2% 0% 4% 3% 0% 16% 0% 3% 1% 0% 0%
Adj. Flow (vph) 120 1190 33 83 865 136 22 12 104 225 5 83
Shared Lane Traffic (%)
Lane Group Flow (vph) 120 1190 33 83 1001 0 22 116 0 225 88 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 1 0 1 1 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 18.0 0.0 9.0 15.0 9.0 15.0
Trailing Detector (m) 15.0 0.0 0.0 9.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 9.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 9.0 1.8 9.0 15.0 9.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm pm+pt NA Perm NA Perm NA
Protected Phases 2 1 6 8 4
Permitted Phases 2 2 6 8 4
Detector Phase 2 2 2 1 6 8 8 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 5.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 28.0 28.0 28.0 8.0 28.0 38.0 38.0 38.0 38.0
Total Split (s) 64.0 64.0 64.0 8.0 72.0 38.0 38.0 38.0 38.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 58.2% 58.2% 58.2% 7.3% 65.5% 34.5% 34.5% 34.5% 34.5%
Maximum Green (s) 57.7 57.7 57.7 5.0 65.7 31.3 31.3 31.3 31.3
Yellow Time (s) 4.2 4.2 4.2 3.0 4.2 3.3 3.3 3.3 3.3
All-Red Time (s) 2.1 2.1 2.1 0.0 2.1 3.4 3.4 3.4 3.4
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.3 6.3 6.3 3.0 6.3 6.7 6.7 6.7 6.7
Lead/Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max None C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 13.0 13.0 13.0 13.0 24.0 24.0 24.0 24.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 65.8 65.8 65.8 76.4 73.1 23.9 23.9 23.9 23.9
Actuated g/C Ratio 0.60 0.60 0.60 0.69 0.66 0.22 0.22 0.22 0.22
v/c Ratio 0.37 0.56 0.04 0.29 0.43 0.09 0.27 0.80 0.21
Control Delay 18.4 16.1 0.7 9.1 9.9 32.1 9.3 61.1 8.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 18.4 16.1 0.7 9.1 9.9 32.1 9.3 61.1 8.9
LOS B B A A A C A E A
Approach Delay 15.9 9.8 13.0 46.4
Approach LOS B A B D

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 27 (25%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.80
Intersection Signal Delay: 16.8 Intersection LOS: B
Intersection Capacity Utilization 78.8% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     277: STEEPLE HILL & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 120 1190 33 83 1001 22 116 225 88
v/c Ratio 0.37 0.56 0.04 0.29 0.43 0.09 0.27 0.80 0.21
Control Delay 18.4 16.1 0.7 9.1 9.9 32.1 9.3 61.1 8.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 18.4 16.1 0.7 9.1 9.9 32.1 9.3 61.1 8.9
Queue Length 50th (m) 13.4 81.0 0.0 5.2 47.5 3.8 2.0 45.8 0.9
Queue Length 95th (m) 31.4 113.5 1.2 12.3 73.1 9.6 14.8 67.8 12.1
Internal Link Dist (m) 595.8 288.2 73.1 58.7
Turn Bay Length (m) 65.0 25.0 47.0 20.0 15.0
Base Capacity (vph) 321 2140 925 290 2311 327 528 367 520
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.37 0.56 0.04 0.29 0.43 0.07 0.22 0.61 0.17

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 110 1095 30 76 796 125 20 11 96 207 5 76
Future Volume (vph) 110 1095 30 76 796 125 20 11 96 207 5 76
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.3 6.3 6.3 3.0 6.3 6.7 6.7 6.7 6.7
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.92 1.00 0.99 1.00 0.99 1.00 0.98
Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.98 1.00 0.87 1.00 0.86
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1812 3579 1503 1755 3462 1561 1596 1800 1618
Flt Permitted 0.28 1.00 1.00 0.17 1.00 0.70 1.00 0.68 1.00
Satd. Flow (perm) 537 3579 1503 306 3462 1150 1596 1293 1618
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 120 1190 33 83 865 136 22 12 104 225 5 83
RTOR Reduction (vph) 0 0 13 0 9 0 0 81 0 0 65 0
Lane Group Flow (vph) 120 1190 20 83 992 0 22 35 0 225 23 0
Confl. Peds. (#/hr) 11 22 22 11 8 4 4 8
Heavy Vehicles (%) 0% 2% 0% 4% 3% 0% 16% 0% 3% 1% 0% 0%
Turn Type Perm NA Perm pm+pt NA Perm NA Perm NA
Protected Phases 2 1 6 8 4
Permitted Phases 2 2 6 8 4
Actuated Green, G (s) 65.2 65.2 65.2 73.1 73.1 23.9 23.9 23.9 23.9
Effective Green, g (s) 65.2 65.2 65.2 73.1 73.1 23.9 23.9 23.9 23.9
Actuated g/C Ratio 0.59 0.59 0.59 0.66 0.66 0.22 0.22 0.22 0.22
Clearance Time (s) 6.3 6.3 6.3 3.0 6.3 6.7 6.7 6.7 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 318 2121 890 267 2300 249 346 280 351
v/s Ratio Prot c0.33 0.01 c0.29 0.02 0.01
v/s Ratio Perm 0.22 0.01 0.19 0.02 c0.17
v/c Ratio 0.38 0.56 0.02 0.31 0.43 0.09 0.10 0.80 0.07
Uniform Delay, d1 11.8 13.7 9.2 8.9 8.7 34.4 34.4 40.8 34.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.4 1.1 0.0 0.7 0.6 0.2 0.1 15.3 0.1
Delay (s) 15.1 14.7 9.3 9.5 9.3 34.5 34.6 56.1 34.3
Level of Service B B A A A C C E C
Approach Delay (s) 14.6 9.3 34.6 49.9
Approach LOS B A C D

Intersection Summary
HCM 2000 Control Delay 17.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 78.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Traffic Volume (vph) 27 1605 66 70 968 6 21 2 35 144 2 98
Future Volume (vph) 27 1605 66 70 968 6 21 2 35 144 2 98
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.7 3.7 3.7 3.7 3.5 3.5 3.5 3.5 3.7 3.5 3.7
Storage Length (m) 35.0 12.0 30.0 12.0 0.0 0.0 15.0 0.0
Storage Lanes 1 1 1 1 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.95 0.99 0.98
Frt 0.850 0.850 0.857 0.853
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1785 3614 1555 1825 3579 1597 1785 1610 0 1755 1550 0
Flt Permitted 0.244 0.086 0.687 0.731
Satd. Flow (perm) 458 3614 1473 165 3579 1597 1291 1610 0 1340 1550 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 44 44 38 14
Link Speed (k/h) 60 60 40 40
Link Distance (m) 371.9 467.6 180.1 267.5
Travel Time (s) 22.3 28.1 16.2 24.1
Confl. Peds. (#/hr) 12 12 8 12
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 1% 5% 0% 2% 0% 0% 0% 0% 4% 0% 1%
Adj. Flow (vph) 29 1745 72 76 1052 7 23 2 38 157 2 107
Shared Lane Traffic (%)
Lane Group Flow (vph) 29 1745 72 76 1052 7 23 40 0 157 109 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 0.99 0.99 0.99 0.99 1.01 1.01 1.01 1.01 0.99 1.01 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 0 0 1 1 2 1 2
Detector Template Left Right Left Thru Thru
Leading Detector (m) 24.0 0.0 0.0 0.0 0.0 24.0 5.0 15.0 9.0 15.0
Trailing Detector (m) 15.0 0.0 0.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 1.8 1.8 9.0 5.0 15.0 9.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 9.4 9.4
Detector 2 Size(m) 0.6 0.6
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type Perm NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 2 6 4 8
Permitted Phases 2 2 6 6 4 8
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Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Detector Phase 2 2 2 6 6 6 4 4 8 8
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 29.0 29.0 29.0 29.0 29.0 29.0 38.0 38.0 38.0 38.0
Total Split (s) 62.0 62.0 62.0 62.0 62.0 62.0 38.0 38.0 38.0 38.0
Total Split (%) 62.0% 62.0% 62.0% 62.0% 62.0% 62.0% 38.0% 38.0% 38.0% 38.0%
Maximum Green (s) 55.7 55.7 55.7 55.7 55.7 55.7 31.0 31.0 31.0 31.0
Yellow Time (s) 4.2 4.2 4.2 4.2 4.2 4.2 3.3 3.3 3.3 3.3
All-Red Time (s) 2.1 2.1 2.1 2.1 2.1 2.1 3.7 3.7 3.7 3.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.3 6.3 6.3 6.3 6.3 6.3 7.0 7.0 7.0 7.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max C-Max C-Max None None None None
Walk Time (s) 13.0 13.0 13.0 13.0 13.0 13.0 21.0 21.0 21.0 21.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 9.0 9.0 9.0 9.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 69.6 69.6 69.6 69.6 69.6 69.6 17.1 17.1 17.1 17.1
Actuated g/C Ratio 0.70 0.70 0.70 0.70 0.70 0.70 0.17 0.17 0.17 0.17
v/c Ratio 0.09 0.69 0.07 0.67 0.42 0.01 0.10 0.13 0.69 0.39
Control Delay 7.3 9.7 3.7 47.1 9.6 1.0 33.2 11.9 53.5 34.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 7.3 9.7 3.7 47.1 9.6 1.0 33.2 11.9 53.5 34.7
LOS A A A D A A C B D C
Approach Delay 9.5 12.0 19.7 45.8
Approach LOS A B B D

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 83 (83%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.69
Intersection Signal Delay: 13.4 Intersection LOS: B
Intersection Capacity Utilization 87.3% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     607: BAINBRIDGE DR & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR SEL SET NWL NWT
Lane Group Flow (vph) 29 1745 72 76 1052 7 23 40 157 109
v/c Ratio 0.09 0.69 0.07 0.67 0.42 0.01 0.10 0.13 0.69 0.39
Control Delay 7.3 9.7 3.7 47.1 9.6 1.0 33.2 11.9 53.5 34.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 7.3 9.7 3.7 47.1 9.6 1.0 33.2 11.9 53.5 34.7
Queue Length 50th (m) 1.6 78.5 0.6 8.1 78.6 0.0 3.8 0.3 28.9 16.5
Queue Length 95th (m) m2.0 m96.4 m1.7 m#34.5 m117.2 m0.0 9.8 8.2 46.0 29.6
Internal Link Dist (m) 347.9 443.6 156.1 243.5
Turn Bay Length (m) 35.0 12.0 30.0 12.0 15.0
Base Capacity (vph) 318 2516 1039 114 2491 1124 400 525 415 490
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.09 0.69 0.07 0.67 0.42 0.01 0.06 0.08 0.38 0.22

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Traffic Volume (vph) 27 1605 66 70 968 6 21 2 35 144 2 98
Future Volume (vph) 27 1605 66 70 968 6 21 2 35 144 2 98
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.7 3.7 3.7 3.7 3.5 3.5 3.5 3.5 3.7 3.5 3.7
Total Lost time (s) 6.3 6.3 6.3 6.3 6.3 6.3 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.86 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1785 3614 1473 1825 3579 1597 1785 1611 1742 1550
Flt Permitted 0.24 1.00 1.00 0.09 1.00 1.00 0.69 1.00 0.73 1.00
Satd. Flow (perm) 458 3614 1473 165 3579 1597 1290 1611 1340 1550
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 29 1745 72 76 1052 7 23 2 38 157 2 107
RTOR Reduction (vph) 0 0 13 0 0 2 0 32 0 0 12 0
Lane Group Flow (vph) 29 1745 59 76 1052 5 23 8 0 157 97 0
Confl. Peds. (#/hr) 12 12 8 12
Heavy Vehicles (%) 0% 1% 5% 0% 2% 0% 0% 0% 0% 4% 0% 1%
Turn Type Perm NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 2 6 4 8
Permitted Phases 2 2 6 6 4 8
Actuated Green, G (s) 69.6 69.6 69.6 69.6 69.6 69.6 17.1 17.1 17.1 17.1
Effective Green, g (s) 69.6 69.6 69.6 69.6 69.6 69.6 17.1 17.1 17.1 17.1
Actuated g/C Ratio 0.70 0.70 0.70 0.70 0.70 0.70 0.17 0.17 0.17 0.17
Clearance Time (s) 6.3 6.3 6.3 6.3 6.3 6.3 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 318 2515 1025 114 2490 1111 220 275 229 265
v/s Ratio Prot c0.48 0.29 0.01 0.06
v/s Ratio Perm 0.06 0.04 0.46 0.00 0.02 c0.12
v/c Ratio 0.09 0.69 0.06 0.67 0.42 0.00 0.10 0.03 0.69 0.37
Uniform Delay, d1 4.9 8.9 4.8 8.6 6.5 4.6 35.0 34.5 38.9 36.7
Progression Factor 1.07 0.92 1.16 1.49 1.25 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.5 0.0 23.8 0.5 0.0 0.2 0.0 8.2 0.9
Delay (s) 5.4 8.6 5.6 36.7 8.6 4.6 35.2 34.6 47.2 37.5
Level of Service A A A D A A D C D D
Approach Delay (s) 8.5 10.5 34.8 43.2
Approach LOS A B C D

Intersection Summary
HCM 2000 Control Delay 12.5 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 13.3
Intersection Capacity Utilization 87.3% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SEL SER
Lane Configurations
Traffic Volume (vph) 445 1885 1038 49 0 0
Future Volume (vph) 445 1885 1038 49 0 0
Ideal Flow (vphpl) 2000 2000 1900 1900 1900 1900
Storage Length (m) 110.0 0.0 0.0 15.0
Storage Lanes 1 0 1 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 0.95 1.00 1.00
Ped Bike Factor
Frt 0.993
Flt Protected 0.950
Satd. Flow (prot) 1860 3721 3475 0 1879 1860
Flt Permitted 0.191
Satd. Flow (perm) 374 3721 3475 0 1879 1860
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 6
Link Speed (k/h) 50 50 40
Link Distance (m) 390.9 460.0 131.1
Travel Time (s) 28.1 33.1 11.8
Confl. Peds. (#/hr) 4
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 1% 2% 2% 0% 1%
Adj. Flow (vph) 484 2049 1128 53 0 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 484 2049 1181 0 0 0
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 3.7 3.7 3.5
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.95 0.95 1.01 1.01 1.01 1.01
Turning Speed (k/h) 24 14 24 14
Number of Detectors 1 0 0 1 0
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 9.0 0.0
Trailing Detector (m) 15.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 9.0 1.8
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA NA Prot Perm
Protected Phases 5 2 6 4
Permitted Phases 2 4
Detector Phase 5 2 6 4 4
Switch Phase
Minimum Initial (s) 5.0 8.0 8.0 8.0 8.0
Minimum Split (s) 9.0 23.0 23.0 25.0 25.0
Total Split (s) 27.0 75.0 48.0 25.0 25.0
Total Split (%) 27.0% 75.0% 48.0% 25.0% 25.0%
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Lane Group EBL EBT WBT WBR SEL SER
Maximum Green (s) 24.0 69.3 42.3 19.7 19.7
Yellow Time (s) 3.0 3.7 3.7 3.3 3.3
All-Red Time (s) 0.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 5.7 5.7 5.3 5.3
Lead/Lag Lead Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None None None
Walk Time (s) 10.0 10.0 13.0 13.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 97.0 100.0 67.7
Actuated g/C Ratio 0.97 1.00 0.68
v/c Ratio 0.68 0.55 0.50
Control Delay 19.0 0.3 16.3
Queue Delay 0.0 0.0 0.0
Total Delay 19.0 0.3 16.3
LOS B A B
Approach Delay 3.9 16.3
Approach LOS A B

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 50 (50%), Referenced to phase 2:EBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.68
Intersection Signal Delay: 7.8 Intersection LOS: A
Intersection Capacity Utilization 61.8% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     236: HWY 2 (KINGSTON RD) & ELIZABETH ST
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Lane Group EBL EBT WBT
Lane Group Flow (vph) 484 2049 1181
v/c Ratio 0.68 0.55 0.50
Control Delay 19.0 0.3 16.3
Queue Delay 0.0 0.0 0.0
Total Delay 19.0 0.3 16.3
Queue Length 50th (m) 44.5 0.0 110.0
Queue Length 95th (m) m48.1 m0.0 135.6
Internal Link Dist (m) 366.9 436.0
Turn Bay Length (m) 110.0
Base Capacity (vph) 749 3721 2356
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.65 0.55 0.50

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT WBT WBR SEL SER
Lane Configurations
Traffic Volume (vph) 445 1885 1038 49 0 0
Future Volume (vph) 445 1885 1038 49 0 0
Ideal Flow (vphpl) 2000 2000 1900 1900 1900 1900
Total Lost time (s) 3.0 5.7 5.7
Lane Util. Factor 1.00 0.95 0.95
Frpb, ped/bikes 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00
Frt 1.00 1.00 0.99
Flt Protected 0.95 1.00 1.00
Satd. Flow (prot) 1860 3721 3476
Flt Permitted 0.19 1.00 1.00
Satd. Flow (perm) 373 3721 3476
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 484 2049 1128 53 0 0
RTOR Reduction (vph) 0 0 2 0 0 0
Lane Group Flow (vph) 484 2049 1179 0 0 0
Confl. Peds. (#/hr) 4
Heavy Vehicles (%) 1% 1% 2% 2% 0% 1%
Turn Type pm+pt NA NA Prot Perm
Protected Phases 5 2 6 4
Permitted Phases 2 4
Actuated Green, G (s) 94.3 100.0 67.7
Effective Green, g (s) 94.3 100.0 67.7
Actuated g/C Ratio 0.94 1.00 0.68
Clearance Time (s) 3.0 5.7 5.7
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 702 3721 2353
v/s Ratio Prot c0.16 0.55 0.34
v/s Ratio Perm c0.49
v/c Ratio 0.69 0.55 0.50
Uniform Delay, d1 11.5 0.0 7.9
Progression Factor 2.22 1.00 1.79
Incremental Delay, d2 0.9 0.2 0.1
Delay (s) 26.6 0.2 14.3
Level of Service C A B
Approach Delay (s) 5.2 14.3 0.0
Approach LOS A B A

Intersection Summary
HCM 2000 Control Delay 8.1 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 61.8% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 452 1305 70 66 735 80 171 445 99 85 168 298
Future Volume (vph) 452 1305 70 66 735 80 171 445 99 85 168 298
Ideal Flow (vphpl) 2005 1900 1900 1900 1900 1900 1900 2005 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 60.0 0.0 60.0 0.0 60.0 0.0 40.0 40.0
Storage Lanes 1 0 1 0 1 0 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 *1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 1.00 0.99 0.98 0.99 0.96
Frt 0.992 0.985 0.973 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1907 3545 0 1738 3687 0 1807 1945 0 1825 1656 1601
Flt Permitted 0.149 0.141 0.519 0.153
Satd. Flow (perm) 297 3545 0 258 3687 0 965 1945 0 294 1656 1530
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 7 12 12 324
Link Speed (k/h) 50 50 50 40
Link Distance (m) 460.0 827.4 114.7 380.1
Travel Time (s) 33.1 59.6 8.3 34.2
Confl. Peds. (#/hr) 14 12 12 14 22 13 13 22
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 2% 0% 5% 2% 3% 1% 1% 0% 0% 16% 2%
Adj. Flow (vph) 491 1418 76 72 799 87 186 484 108 92 183 324
Shared Lane Traffic (%)
Lane Group Flow (vph) 491 1494 0 72 886 0 186 592 0 92 183 324
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes
Headway Factor 0.92 0.99 0.99 0.99 0.99 0.99 0.99 0.92 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 1 0 1 1 1 1 0
Detector Template 
Leading Detector (m) 23.0 0.0 23.0 0.0 15.0 15.0 9.0 15.0 0.0
Trailing Detector (m) 14.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 14.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 9.0 1.8 15.0 15.0 9.0 15.0 1.8
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4 4
Detector Phase 5 2 1 6 3 8 7 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 5.0 20.0 5.0 8.0 5.0 8.0 8.0
Minimum Split (s) 8.0 26.0 8.0 26.0 8.0 28.0 8.0 28.0 28.0
Total Split (s) 22.0 48.0 8.0 34.0 12.0 36.0 8.0 32.0 32.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 22.0% 48.0% 8.0% 34.0% 12.0% 36.0% 8.0% 32.0% 32.0%
Maximum Green (s) 19.0 42.1 5.0 28.1 9.0 30.2 5.0 26.2 26.2
Yellow Time (s) 3.0 3.7 3.0 3.7 3.0 3.3 3.0 3.3 3.3
All-Red Time (s) 0.0 2.2 0.0 2.2 0.0 2.5 0.0 2.5 2.5
Lost Time Adjust (s) -3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 0.0 5.9 3.0 5.9 3.0 5.8 3.0 5.8 5.8
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max None None None None None
Walk Time (s) 15.0 15.0 15.0 15.0 15.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 56.8 44.5 37.0 29.1 40.2 31.0 33.3 25.5 25.5
Actuated g/C Ratio 0.57 0.44 0.37 0.29 0.40 0.31 0.33 0.26 0.26
v/c Ratio 0.94 0.94 0.43 0.82 0.40 0.97 0.53 0.43 0.51
Control Delay 64.7 38.9 21.9 40.4 22.6 64.9 30.9 34.7 6.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 64.7 38.9 21.9 40.4 22.6 64.9 30.9 34.7 6.6
LOS E D C D C E C C A
Approach Delay 45.2 39.0 54.8 18.9
Approach LOS D D D B

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.97
Intersection Signal Delay: 41.9 Intersection LOS: D
Intersection Capacity Utilization 96.0% ICU Level of Service F
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     286: CHURCH ST & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 491 1494 72 886 186 592 92 183 324
v/c Ratio 0.94 0.94 0.43 0.82 0.40 0.97 0.53 0.43 0.51
Control Delay 64.7 38.9 21.9 40.4 22.6 64.9 30.9 34.7 6.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 64.7 38.9 21.9 40.4 22.6 64.9 30.9 34.7 6.6
Queue Length 50th (m) 82.4 112.2 6.5 79.9 23.2 112.2 10.9 29.5 0.0
Queue Length 95th (m) #138.3 #196.9 13.2 #105.1 38.5 #182.5 20.7 49.3 20.2
Internal Link Dist (m) 436.0 803.4 90.7 356.1
Turn Bay Length (m) 60.0 60.0 60.0 40.0 40.0
Base Capacity (vph) 522 1582 169 1080 463 610 174 433 639
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.94 0.94 0.43 0.82 0.40 0.97 0.53 0.42 0.51

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 452 1305 70 66 735 80 171 445 99 85 168 298
Future Volume (vph) 452 1305 70 66 735 80 171 445 99 85 168 298
Ideal Flow (vphpl) 2005 1900 1900 1900 1900 1900 1900 2005 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 0.0 5.9 3.0 5.9 3.0 5.8 3.0 5.8 5.8
Lane Util. Factor 1.00 0.95 1.00 *1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 0.99 1.00 1.00 0.96
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.99 1.00 0.97 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1906 3546 1738 3688 1787 1945 1825 1656 1530
Flt Permitted 0.15 1.00 0.14 1.00 0.52 1.00 0.15 1.00 1.00
Satd. Flow (perm) 298 3546 258 3688 977 1945 294 1656 1530
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 491 1418 76 72 799 87 186 484 108 92 183 324
RTOR Reduction (vph) 0 4 0 0 9 0 0 8 0 0 0 239
Lane Group Flow (vph) 491 1490 0 72 877 0 186 584 0 92 183 85
Confl. Peds. (#/hr) 14 12 12 14 22 13 13 22
Heavy Vehicles (%) 1% 2% 0% 5% 2% 3% 1% 1% 0% 0% 16% 2%
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4 4
Actuated Green, G (s) 50.3 43.3 32.4 28.4 38.0 31.0 30.1 26.1 26.1
Effective Green, g (s) 53.3 43.3 32.4 28.4 38.0 31.0 30.1 26.1 26.1
Actuated g/C Ratio 0.53 0.43 0.32 0.28 0.38 0.31 0.30 0.26 0.26
Clearance Time (s) 3.0 5.9 3.0 5.9 3.0 5.8 3.0 5.8 5.8
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 510 1535 142 1047 443 602 149 432 399
v/s Ratio Prot c0.21 c0.42 0.02 0.24 0.04 c0.30 c0.02 0.11
v/s Ratio Perm 0.30 0.14 0.12 0.16 0.06
v/c Ratio 0.96 0.97 0.51 0.84 0.42 0.97 0.62 0.42 0.21
Uniform Delay, d1 26.3 27.7 26.7 33.6 21.6 34.0 28.3 30.7 28.9
Progression Factor 1.75 0.98 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 27.4 15.2 2.8 8.0 0.6 28.8 7.4 0.7 0.3
Delay (s) 73.5 42.4 29.5 41.7 22.3 62.8 35.7 31.4 29.2
Level of Service E D C D C E D C C
Approach Delay (s) 50.1 40.7 53.1 30.8
Approach LOS D D D C

Intersection Summary
HCM 2000 Control Delay 45.9 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.99
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 17.7
Intersection Capacity Utilization 96.0% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 85 1509 41 57 910 174 20 76 105 88 42 58
Future Volume (vph) 85 1509 41 57 910 174 20 76 105 88 42 58
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.7 3.5 3.7 3.5 3.7 3.7 3.7 3.7 3.5
Storage Length (m) 50.0 0.0 30.0 0.0 45.0 45.0 20.0 0.0
Storage Lanes 1 0 1 0 1 1 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 0.99 0.99 0.98 0.99 0.99
Frt 0.996 0.976 0.850 0.913
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1750 3444 0 1825 3344 0 1684 1921 1601 1772 1681 0
Flt Permitted 0.221 0.114 0.642 0.703
Satd. Flow (perm) 406 3444 0 219 3344 0 1132 1921 1572 1304 1681 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 6 49 54 49
Link Speed (k/h) 50 60 40 40
Link Distance (m) 827.4 314.8 227.2 663.1
Travel Time (s) 59.6 18.9 20.4 59.7
Confl. Peds. (#/hr) 6 1 1 6 3 3 3 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 2% 3% 10% 0% 4% 1% 6% 0% 2% 3% 5% 2%
Adj. Flow (vph) 92 1640 45 62 989 189 22 83 114 96 46 63
Shared Lane Traffic (%)
Lane Group Flow (vph) 92 1685 0 62 1178 0 22 83 114 96 109 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 0.99 1.01 0.99 1.01 0.99 0.99 0.99 0.99 1.01
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 1 0 1 1 0 1 1
Detector Template 
Leading Detector (m) 23.0 0.0 23.0 0.0 9.0 15.0 0.0 9.0 15.0
Trailing Detector (m) 14.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 14.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 9.0 1.8 9.0 15.0 1.8 9.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA Perm NA Perm Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 8 4
Detector Phase 2 2 6 6 8 8 8 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 26.4 26.4 26.4 26.4 26.0 26.0 26.0 26.0 26.0
Total Split (s) 94.0 94.0 94.0 94.0 26.0 26.0 26.0 26.0 26.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 78.3% 78.3% 78.3% 78.3% 21.7% 21.7% 21.7% 21.7% 21.7%
Maximum Green (s) 87.7 87.7 87.7 87.7 20.1 20.1 20.1 20.1 20.1
Yellow Time (s) 4.0 4.0 4.0 4.0 3.3 3.3 3.3 3.3 3.3
All-Red Time (s) 2.3 2.3 2.3 2.3 2.6 2.6 2.6 2.6 2.6
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.3 6.3 6.3 6.3 5.9 5.9 5.9 5.9 5.9
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max Min Min Min Min Min
Walk Time (s) 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 93.7 93.7 93.7 93.7 14.1 14.1 14.1 14.1 14.1
Actuated g/C Ratio 0.78 0.78 0.78 0.78 0.12 0.12 0.12 0.12 0.12
v/c Ratio 0.29 0.63 0.36 0.45 0.17 0.37 0.49 0.63 0.45
Control Delay 7.3 7.4 8.7 2.6 48.1 52.1 33.3 67.5 33.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 7.3 7.4 8.7 2.6 48.1 52.1 33.3 67.5 33.0
LOS A A A A D D C E C
Approach Delay 7.4 2.9 41.9 49.2
Approach LOS A A D D

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 68.4 (57%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.63
Intersection Signal Delay: 10.5 Intersection LOS: B
Intersection Capacity Utilization 87.0% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     288: ROTHERGLEN RD & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 92 1685 62 1178 22 83 114 96 109
v/c Ratio 0.29 0.63 0.36 0.45 0.17 0.37 0.49 0.63 0.45
Control Delay 7.3 7.4 8.7 2.6 48.1 52.1 33.3 67.5 33.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 7.3 7.4 8.7 2.6 48.1 52.1 33.3 67.5 33.0
Queue Length 50th (m) 5.1 74.2 1.2 10.7 4.7 18.3 13.2 21.9 13.1
Queue Length 95th (m) 14.7 116.6 m3.5 20.6 12.1 32.0 29.7 37.7 29.1
Internal Link Dist (m) 803.4 290.8 203.2 639.1
Turn Bay Length (m) 50.0 30.0 45.0 45.0 20.0
Base Capacity (vph) 317 2691 171 2622 189 321 308 218 322
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.29 0.63 0.36 0.45 0.12 0.26 0.37 0.44 0.34

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 85 1509 41 57 910 174 20 76 105 88 42 58
Future Volume (vph) 85 1509 41 57 910 174 20 76 105 88 42 58
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.5 3.5 3.7 3.5 3.7 3.5 3.7 3.7 3.7 3.7 3.5
Total Lost time (s) 6.3 6.3 6.3 6.3 5.9 5.9 5.9 5.9 5.9
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.99 1.00
Frt 1.00 1.00 1.00 0.98 1.00 1.00 0.85 1.00 0.91
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1745 3444 1825 3344 1675 1921 1572 1762 1682
Flt Permitted 0.22 1.00 0.11 1.00 0.64 1.00 1.00 0.70 1.00
Satd. Flow (perm) 405 3444 219 3344 1132 1921 1572 1304 1682
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 92 1640 45 62 989 189 22 83 114 96 46 63
RTOR Reduction (vph) 0 1 0 0 11 0 0 0 48 0 43 0
Lane Group Flow (vph) 92 1684 0 62 1167 0 22 83 66 96 66 0
Confl. Peds. (#/hr) 6 1 1 6 3 3 3 3
Heavy Vehicles (%) 2% 3% 10% 0% 4% 1% 6% 0% 2% 3% 5% 2%
Turn Type Perm NA Perm NA Perm NA Perm Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 8 4
Actuated Green, G (s) 93.7 93.7 93.7 93.7 14.1 14.1 14.1 14.1 14.1
Effective Green, g (s) 93.7 93.7 93.7 93.7 14.1 14.1 14.1 14.1 14.1
Actuated g/C Ratio 0.78 0.78 0.78 0.78 0.12 0.12 0.12 0.12 0.12
Clearance Time (s) 6.3 6.3 6.3 6.3 5.9 5.9 5.9 5.9 5.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 316 2689 171 2611 133 225 184 153 197
v/s Ratio Prot c0.49 0.35 0.04 0.04
v/s Ratio Perm 0.23 0.28 0.02 0.04 c0.07
v/c Ratio 0.29 0.63 0.36 0.45 0.17 0.37 0.36 0.63 0.33
Uniform Delay, d1 3.7 5.6 4.0 4.4 47.7 48.8 48.8 50.4 48.6
Progression Factor 1.00 1.00 0.56 0.44 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.3 1.1 5.2 0.5 0.6 1.0 1.2 7.8 1.0
Delay (s) 6.1 6.8 7.5 2.5 48.2 49.9 50.0 58.2 49.6
Level of Service A A A A D D D E D
Approach Delay (s) 6.7 2.7 49.8 53.7
Approach LOS A A D D

Intersection Summary
HCM 2000 Control Delay 10.8 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.2
Intersection Capacity Utilization 87.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 363 1373 145 199 518 71 46 571 416 106 480 108
Future Volume (vph) 363 1373 145 199 518 71 46 571 416 106 480 108
Ideal Flow (vphpl) 1900 2005 1900 1900 1900 1900 1900 2005 1900 1900 1900 1900
Storage Length (m) 105.0 55.0 160.0 0.0 107.0 32.0 115.0 103.0
Storage Lanes 1 1 1 0 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99
Frt 0.850 0.982 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1785 3926 1566 1750 3441 0 1750 1944 1581 1733 1756 1581
Flt Permitted 0.216 0.126 0.336 0.105
Satd. Flow (perm) 406 3926 1566 232 3441 0 619 1944 1560 192 1756 1581
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 108 13 159 117
Link Speed (k/h) 48 48 60 80
Link Distance (m) 682.5 280.7 2024.7 2017.9
Travel Time (s) 51.2 21.1 121.5 90.8
Confl. Peds. (#/hr) 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 1% 2% 2% 2% 1% 2% 2% 1% 3% 7% 1%
Adj. Flow (vph) 395 1492 158 216 563 77 50 621 452 115 522 117
Shared Lane Traffic (%)
Lane Group Flow (vph) 395 1492 158 216 640 0 50 621 452 115 522 117
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 0.95 1.01 1.01 1.01 1.01 1.01 0.95 1.01 1.01 1.01 1.01
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 1 0 2 1 1 2 1 1
Detector Template Left Left Right Right
Leading Detector (m) 24.0 0.0 0.0 24.0 0.0 24.0 14.0 24.0 24.0 14.0 24.0
Trailing Detector (m) 15.0 0.0 0.0 15.0 0.0 -1.0 -1.0 15.0 -1.0 -1.0 15.0
Detector 1 Position(m) 15.0 0.0 15.0 15.0 0.0 -1.0 -1.0 15.0 -1.0 -1.0 15.0
Detector 1 Size(m) 9.0 15.0 9.0 9.0 15.0 15.0 15.0 9.0 15.0 15.0 9.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 15.0 15.0
Detector 2 Size(m) 9.0 9.0
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type pm+pt NA Perm pm+pt NA Perm NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 8 7 4
Permitted Phases 2 2 6 8 8 4 4
Detector Phase 5 2 2 1 6 8 8 8 7 4 4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 5.0 20.0 12.0 12.0 12.0 5.0 12.0 12.0
Minimum Split (s) 9.0 29.0 29.0 9.0 29.0 32.0 32.0 32.0 9.0 32.0 32.0
Total Split (s) 24.0 49.0 49.0 9.0 34.0 43.0 43.0 43.0 9.0 52.0 52.0
Total Split (%) 21.8% 44.5% 44.5% 8.2% 30.9% 39.1% 39.1% 39.1% 8.2% 47.3% 47.3%
Maximum Green (s) 21.0 42.2 42.2 6.0 27.2 35.1 35.1 35.1 6.0 44.1 44.1
Yellow Time (s) 3.0 4.9 4.9 3.0 4.9 6.0 6.0 6.0 3.0 6.0 6.0
All-Red Time (s) 0.0 1.9 1.9 0.0 1.9 1.9 1.9 1.9 0.0 1.9 1.9
Lost Time Adjust (s) 0.0 0.0 0.0 -3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.8 6.8 0.0 6.8 7.9 7.9 7.9 3.0 7.9 7.9
Lead/Lag Lead Lag Lag Lead Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max None C-Max None None None None None None
Walk Time (s) 14.0 14.0 14.0 18.0 18.0 18.0 18.0 18.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 55.0 42.2 42.2 44.5 28.7 35.1 35.1 35.1 49.0 44.1 44.1
Actuated g/C Ratio 0.50 0.38 0.38 0.40 0.26 0.32 0.32 0.32 0.45 0.40 0.40
v/c Ratio 0.88 0.99 0.24 1.00 0.70 0.25 1.00 0.75 0.68 0.74 0.17
Control Delay 42.6 55.3 9.2 87.6 41.4 32.1 74.8 30.0 40.3 35.9 4.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 42.6 55.3 9.2 87.6 41.4 32.1 74.8 30.0 40.3 35.9 4.4
LOS D E A F D C E C D D A
Approach Delay 49.3 53.1 54.9 31.7
Approach LOS D D D C

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 108.9 (99%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.00
Intersection Signal Delay: 48.5 Intersection LOS: D
Intersection Capacity Utilization 104.4% ICU Level of Service G
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     137: RR 23 (LAKE RIDGE RD) & HWY 2 (KINGSTON RD)/HWY 2 (DUNDAS ST)
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 395 1492 158 216 640 50 621 452 115 522 117
v/c Ratio 0.88 0.99 0.24 1.00 0.70 0.25 1.00 0.75 0.68 0.74 0.17
Control Delay 42.6 55.3 9.2 87.6 41.4 32.1 74.8 30.0 40.3 35.9 4.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 42.6 55.3 9.2 87.6 41.4 32.1 74.8 30.0 40.3 35.9 4.4
Queue Length 50th (m) 52.5 157.1 6.8 ~30.0 65.6 7.9 ~133.0 57.3 14.3 93.9 0.0
Queue Length 95th (m) #101.6 #205.3 20.1 #78.9 85.9 18.4 #205.9 96.6 #31.7 134.7 10.7
Internal Link Dist (m) 658.5 256.7 2000.7 1993.9
Turn Bay Length (m) 105.0 55.0 160.0 107.0 32.0 115.0 103.0
Base Capacity (vph) 466 1506 667 217 908 197 620 606 169 703 703
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.85 0.99 0.24 1.00 0.70 0.25 1.00 0.75 0.68 0.74 0.17

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 363 1373 145 199 518 71 46 571 416 106 480 108
Future Volume (vph) 363 1373 145 199 518 71 46 571 416 106 480 108
Ideal Flow (vphpl) 1900 2005 1900 1900 1900 1900 1900 2005 1900 1900 1900 1900
Total Lost time (s) 3.0 6.8 6.8 0.0 6.8 7.9 7.9 7.9 3.0 7.9 7.9
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1785 3926 1566 1750 3441 1750 1944 1560 1733 1756 1581
Flt Permitted 0.22 1.00 1.00 0.13 1.00 0.34 1.00 1.00 0.10 1.00 1.00
Satd. Flow (perm) 407 3926 1566 232 3441 619 1944 1560 192 1756 1581
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 395 1492 158 216 563 77 50 621 452 115 522 117
RTOR Reduction (vph) 0 0 67 0 10 0 0 0 108 0 0 70
Lane Group Flow (vph) 395 1492 91 216 630 0 50 621 344 115 522 47
Confl. Peds. (#/hr) 1 1
Heavy Vehicles (%) 0% 1% 2% 2% 2% 1% 2% 2% 1% 3% 7% 1%
Turn Type pm+pt NA Perm pm+pt NA Perm NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 8 7 4
Permitted Phases 2 2 6 8 8 4 4
Actuated Green, G (s) 51.2 42.2 42.2 34.7 28.7 35.1 35.1 35.1 44.1 44.1 44.1
Effective Green, g (s) 51.2 42.2 42.2 40.7 28.7 35.1 35.1 35.1 44.1 44.1 44.1
Actuated g/C Ratio 0.47 0.38 0.38 0.37 0.26 0.32 0.32 0.32 0.40 0.40 0.40
Clearance Time (s) 3.0 6.8 6.8 3.0 6.8 7.9 7.9 7.9 3.0 7.9 7.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 433 1506 600 210 897 197 620 497 161 703 633
v/s Ratio Prot c0.16 0.38 c0.08 0.18 c0.32 0.04 c0.30
v/s Ratio Perm 0.26 0.06 c0.30 0.08 0.22 0.25 0.03
v/c Ratio 0.91 0.99 0.15 1.03 0.70 0.25 1.00 0.69 0.71 0.74 0.07
Uniform Delay, d1 22.3 33.7 22.2 29.7 36.8 27.7 37.5 32.7 26.8 28.1 20.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 23.3 21.1 0.5 69.7 4.6 0.7 36.5 4.1 14.0 4.2 0.1
Delay (s) 45.5 54.8 22.7 99.4 41.4 28.4 74.0 36.9 40.8 32.4 20.4
Level of Service D D C F D C E D D C C
Approach Delay (s) 50.5 56.0 57.0 31.8
Approach LOS D E E C

Intersection Summary
HCM 2000 Control Delay 50.1 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.02
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 20.7
Intersection Capacity Utilization 104.4% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 303 1155 238 262 649 113 229 961 367 161 667 227
Future Volume (vph) 303 1155 238 262 649 113 229 961 367 161 667 227
Ideal Flow (vphpl) 1900 2005 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 165.0 140.0 135.0 155.0 105.0 75.0 60.0 60.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Ped Bike Factor 0.99 0.95 1.00 0.93 0.99 0.94 0.99 0.96
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1807 3975 1617 1825 3579 1601 1807 3614 1633 1825 3579 1617
Flt Permitted 0.192 0.128 0.226 0.125
Satd. Flow (perm) 360 3975 1542 245 3579 1494 427 3614 1534 238 3579 1556
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 166 139 189 247
Link Speed (k/h) 60 60 50 50
Link Distance (m) 202.3 200.2 295.0 343.7
Travel Time (s) 12.1 12.0 21.2 24.7
Confl. Peds. (#/hr) 43 27 27 43 28 53 53 28
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 2% 1% 0% 2% 2% 1% 1% 0% 0% 2% 1%
Adj. Flow (vph) 329 1255 259 285 705 123 249 1045 399 175 725 247
Shared Lane Traffic (%)
Lane Group Flow (vph) 329 1255 259 285 705 123 249 1045 399 175 725 247
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes
Headway Factor 0.99 0.92 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Minimum Split (s) 8.0 29.1 29.1 8.0 29.1 29.1 8.0 38.7 38.7 8.0 38.7 38.7
Total Split (s) 17.0 41.3 41.3 10.0 34.3 34.3 10.0 40.7 40.7 8.0 38.7 38.7
Total Split (%) 17.0% 41.3% 41.3% 10.0% 34.3% 34.3% 10.0% 40.7% 40.7% 8.0% 38.7% 38.7%
Maximum Green (s) 14.0 35.2 35.2 7.0 28.2 28.2 7.0 34.0 34.0 5.0 32.0 32.0
Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.2 4.2
All-Red Time (s) 0.0 1.9 1.9 0.0 1.9 1.9 0.0 2.5 2.5 0.0 2.5 2.5
Lost Time Adjust (s) 0.0 0.0 0.0 -3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.1 6.1 0.0 6.1 6.1 3.0 6.7 6.7 3.0 6.7 6.7
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 16.0 16.0 16.0 16.0 25.0 25.0 25.0 25.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 48.3 35.2 35.2 44.3 28.2 28.2 44.7 34.0 34.0 40.7 32.0 32.0
Actuated g/C Ratio 0.48 0.35 0.35 0.44 0.28 0.28 0.45 0.34 0.34 0.41 0.32 0.32
v/c Ratio 0.88 0.90 0.40 1.07 0.70 0.24 0.87 0.85 0.62 0.99 0.63 0.37
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Control Delay 45.0 32.8 6.8 113.5 22.8 3.8 50.0 38.7 18.7 91.3 32.0 5.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 45.0 32.8 6.8 113.5 22.8 3.8 50.0 38.7 18.7 91.3 32.0 5.1
LOS D C A F C A D D B F C A
Approach Delay 31.3 43.9 35.7 35.2
Approach LOS C D D D

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 85
Control Type: Pretimed
Maximum v/c Ratio: 1.07
Intersection Signal Delay: 35.8 Intersection LOS: D
Intersection Capacity Utilization 101.5% ICU Level of Service G
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     205: HARWOOD AV & HIGHWAY 2
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 329 1255 259 285 705 123 249 1045 399 175 725 247
v/c Ratio 0.88 0.90 0.40 1.07 0.70 0.24 0.87 0.85 0.62 0.99 0.63 0.37
Control Delay 45.0 32.8 6.8 113.5 22.8 3.8 50.0 38.7 18.7 91.3 32.0 5.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 45.0 32.8 6.8 113.5 22.8 3.8 50.0 38.7 18.7 91.3 32.0 5.1
Queue Length 50th (m) 32.4 113.6 3.2 ~46.1 23.0 0.2 29.5 98.0 32.8 19.8 62.6 0.0
Queue Length 95th (m) #84.3 #147.9 17.6 #97.7 47.7 3.8 #64.9 124.1 63.9 #58.7 81.8 16.3
Internal Link Dist (m) 178.3 176.2 271.0 319.7
Turn Bay Length (m) 165.0 140.0 135.0 155.0 105.0 75.0 60.0 60.0
Base Capacity (vph) 376 1399 650 266 1009 521 287 1228 646 176 1145 665
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.88 0.90 0.40 1.07 0.70 0.24 0.87 0.85 0.62 0.99 0.63 0.37

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 303 1155 238 262 649 113 229 961 367 161 667 227
Future Volume (vph) 303 1155 238 262 649 113 229 961 367 161 667 227
Ideal Flow (vphpl) 1900 2005 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 6.1 6.1 0.0 6.1 6.1 3.0 6.7 6.7 3.0 6.7 6.7
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 0.95 1.00 1.00 0.93 1.00 1.00 0.94 1.00 1.00 0.96
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1803 3975 1542 1825 3579 1494 1804 3614 1534 1824 3579 1556
Flt Permitted 0.19 1.00 1.00 0.13 1.00 1.00 0.23 1.00 1.00 0.12 1.00 1.00
Satd. Flow (perm) 365 3975 1542 246 3579 1494 429 3614 1534 240 3579 1556
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 329 1255 259 285 705 123 249 1045 399 175 725 247
RTOR Reduction (vph) 0 0 108 0 0 88 0 0 125 0 0 168
Lane Group Flow (vph) 329 1255 151 285 705 35 249 1045 274 175 725 79
Confl. Peds. (#/hr) 43 27 27 43 28 53 53 28
Heavy Vehicles (%) 1% 2% 1% 0% 2% 2% 1% 1% 0% 0% 2% 1%
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Actuated Green, G (s) 45.2 35.2 35.2 35.2 28.2 28.2 41.0 34.0 34.0 37.0 32.0 32.0
Effective Green, g (s) 45.2 35.2 35.2 41.2 28.2 28.2 41.0 34.0 34.0 37.0 32.0 32.0
Actuated g/C Ratio 0.45 0.35 0.35 0.41 0.28 0.28 0.41 0.34 0.34 0.37 0.32 0.32
Clearance Time (s) 3.0 6.1 6.1 3.0 6.1 6.1 3.0 6.7 6.7 3.0 6.7 6.7
Lane Grp Cap (vph) 366 1399 542 259 1009 421 272 1228 521 168 1145 497
v/s Ratio Prot c0.13 0.32 c0.11 0.20 c0.06 0.29 c0.05 0.20
v/s Ratio Perm 0.28 0.10 c0.34 0.02 0.31 0.18 c0.33 0.05
v/c Ratio 0.90 0.90 0.28 1.10 0.70 0.08 0.92 0.85 0.53 1.04 0.63 0.16
Uniform Delay, d1 20.6 30.7 23.3 24.6 32.1 26.4 25.2 30.6 26.5 28.6 29.0 24.4
Progression Factor 1.40 0.81 0.59 1.90 0.59 0.72 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 22.3 7.3 1.0 83.6 3.8 0.4 36.5 7.5 3.8 80.9 2.7 0.7
Delay (s) 51.1 32.1 14.7 130.5 22.6 19.4 61.8 38.2 30.3 109.5 31.7 25.0
Level of Service D C B F C B E D C F C C
Approach Delay (s) 33.1 49.8 39.8 42.1
Approach LOS C D D D

Intersection Summary
HCM 2000 Control Delay 40.0 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.09
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.8
Intersection Capacity Utilization 101.5% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 148 1399 171 99 777 108 118 35 87 186 33 175
Future Volume (vph) 148 1399 171 99 777 108 118 35 87 186 33 175
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 136.0 30.0 70.0 30.0 30.0 0.0 100.0 0.0
Storage Lanes 1 1 1 1 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.98 1.00 0.98 1.00 0.99 0.99 0.99
Frt 0.850 0.850 0.893 0.874
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1825 3579 1633 1825 3544 1601 1825 1692 0 1825 1660 0
Flt Permitted 0.270 0.136 0.489 0.672
Satd. Flow (perm) 518 3579 1593 261 3544 1562 938 1692 0 1283 1660 0
Right Turn on Red No No Yes Yes
Satd. Flow (RTOR) 24 190
Link Speed (k/h) 60 60 50 50
Link Distance (m) 88.9 77.5 172.1 141.6
Travel Time (s) 5.3 4.7 12.4 10.2
Confl. Peds. (#/hr) 2 2 2 2 2 8 8 2
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 2% 0% 0% 3% 2% 0% 0% 0% 0% 0% 0%
Adj. Flow (vph) 161 1521 186 108 845 117 128 38 95 202 36 190
Shared Lane Traffic (%)
Lane Group Flow (vph) 161 1521 186 108 845 117 128 133 0 202 226 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 1 0 0 1 1 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 24.0 0.0 0.0 15.0 15.0 15.0 15.0
Trailing Detector (m) 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 9.0 1.8 1.8 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 5 2 6 8 4
Permitted Phases 2 2 6 6 8 4
Detector Phase 5 2 2 6 6 6 8 8 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 8.0 29.6 29.6 29.6 29.6 29.6 39.0 39.0 39.0 39.0
Total Split (s) 8.0 61.0 61.0 53.0 53.0 53.0 39.0 39.0 39.0 39.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 8.0% 61.0% 61.0% 53.0% 53.0% 53.0% 39.0% 39.0% 39.0% 39.0%
Maximum Green (s) 5.0 54.4 54.4 46.4 46.4 46.4 32.1 32.1 32.1 32.1
Yellow Time (s) 3.0 4.4 4.4 4.4 4.4 4.4 3.6 3.6 3.6 3.6
All-Red Time (s) 0.0 2.2 2.2 2.2 2.2 2.2 3.3 3.3 3.3 3.3
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.6 6.6 6.6 6.6 6.6 6.9 6.9 6.9 6.9
Lead/Lag Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max C-Max C-Max C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 16.0 16.0 16.0 16.0 16.0 25.0 25.0 25.0 25.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 68.9 65.3 65.3 55.3 55.3 55.3 21.2 21.2 21.2 21.2
Actuated g/C Ratio 0.69 0.65 0.65 0.55 0.55 0.55 0.21 0.21 0.21 0.21
v/c Ratio 0.36 0.65 0.18 0.75 0.43 0.14 0.65 0.35 0.75 0.45
Control Delay 7.9 14.0 8.0 62.6 26.3 22.1 49.8 28.2 52.7 9.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 7.9 14.0 8.0 62.6 26.3 22.1 49.8 28.2 52.7 9.8
LOS A B A E C C D C D A
Approach Delay 12.9 29.5 38.8 30.0
Approach LOS B C D C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 64 (64%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 110
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.75
Intersection Signal Delay: 21.7 Intersection LOS: C
Intersection Capacity Utilization 100.4% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     207: PLAZA ENTRANCE/COSTCO ENTRANCE & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 161 1521 186 108 845 117 128 133 202 226
v/c Ratio 0.36 0.65 0.18 0.75 0.43 0.14 0.65 0.35 0.75 0.45
Control Delay 7.9 14.0 8.0 62.6 26.3 22.1 49.8 28.2 52.7 9.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 7.9 14.0 8.0 62.6 26.3 22.1 49.8 28.2 52.7 9.8
Queue Length 50th (m) 9.8 111.7 12.6 21.2 80.7 17.1 22.8 17.9 36.9 5.7
Queue Length 95th (m) m25.8 140.7 m37.6 m#45.0 m102.7 m31.9 37.9 30.5 54.8 21.9
Internal Link Dist (m) 64.9 53.5 148.1 117.6
Turn Bay Length (m) 136.0 30.0 70.0 30.0 30.0 100.0
Base Capacity (vph) 449 2337 1040 144 1958 863 301 559 411 661
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.36 0.65 0.18 0.75 0.43 0.14 0.43 0.24 0.49 0.34

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 148 1399 171 99 777 108 118 35 87 186 33 175
Future Volume (vph) 148 1399 171 99 777 108 118 35 87 186 33 175
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 6.6 6.6 6.6 6.6 6.6 6.9 6.9 6.9 6.9
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.98 1.00 0.99 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.89 1.00 0.87
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1825 3579 1593 1824 3544 1562 1823 1692 1814 1659
Flt Permitted 0.27 1.00 1.00 0.14 1.00 1.00 0.49 1.00 0.67 1.00
Satd. Flow (perm) 519 3579 1593 260 3544 1562 938 1692 1283 1659
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 161 1521 186 108 845 117 128 38 95 202 36 190
RTOR Reduction (vph) 0 0 0 0 0 0 0 19 0 0 150 0
Lane Group Flow (vph) 161 1521 186 108 845 117 128 114 0 202 76 0
Confl. Peds. (#/hr) 2 2 2 2 2 8 8 2
Heavy Vehicles (%) 0% 2% 0% 0% 3% 2% 0% 0% 0% 0% 0% 0%
Turn Type pm+pt NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 5 2 6 8 4
Permitted Phases 2 2 6 6 8 4
Actuated Green, G (s) 65.3 65.3 65.3 55.2 55.2 55.2 21.2 21.2 21.2 21.2
Effective Green, g (s) 65.3 65.3 65.3 55.2 55.2 55.2 21.2 21.2 21.2 21.2
Actuated g/C Ratio 0.65 0.65 0.65 0.55 0.55 0.55 0.21 0.21 0.21 0.21
Clearance Time (s) 3.0 6.6 6.6 6.6 6.6 6.6 6.9 6.9 6.9 6.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 431 2337 1040 143 1956 862 198 358 271 351
v/s Ratio Prot 0.03 c0.43 0.24 0.07 0.05
v/s Ratio Perm 0.22 0.12 c0.41 0.07 0.14 c0.16
v/c Ratio 0.37 0.65 0.18 0.76 0.43 0.14 0.65 0.32 0.75 0.22
Uniform Delay, d1 7.4 10.5 6.8 17.2 13.2 10.8 36.0 33.3 36.9 32.5
Progression Factor 0.95 1.08 0.94 1.71 1.77 1.69 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 1.1 0.3 24.7 0.5 0.3 7.1 0.5 10.6 0.3
Delay (s) 7.5 12.4 6.7 54.2 23.9 18.5 43.0 33.8 47.5 32.9
Level of Service A B A D C B D C D C
Approach Delay (s) 11.4 26.4 38.3 39.8
Approach LOS B C D D

Intersection Summary
HCM 2000 Control Delay 21.1 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.5
Intersection Capacity Utilization 100.4% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 227 1764 77 25 646 55 75 14 23 160 9 247
Future Volume (vph) 227 1764 77 25 646 55 75 14 23 160 9 247
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 70.0 55.0 70.0 55.0 15.0 0.0 45.0 0.0
Storage Lanes 1 1 1 1 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor *0.20 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.96 1.00 0.96 0.99 0.98 0.97 0.98
Frt 0.850 0.850 0.906 0.855
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 361 3614 1633 1825 3579 1633 1825 1698 0 1825 1594 0
Flt Permitted 0.218 0.154 0.316 0.731
Satd. Flow (perm) 83 3614 1568 296 3579 1571 604 1698 0 1368 1594 0
Right Turn on Red No No Yes Yes
Satd. Flow (RTOR) 11 268
Link Speed (k/h) 60 70 48 48
Link Distance (m) 96.0 102.3 170.5 140.1
Travel Time (s) 5.8 5.3 12.8 10.5
Confl. Peds. (#/hr) 9 10 10 9 9 11 11 9
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 1% 0% 0% 2% 0% 0% 0% 0% 0% 0% 1%
Adj. Flow (vph) 247 1917 84 27 702 60 82 15 25 174 10 268
Shared Lane Traffic (%)
Lane Group Flow (vph) 247 1917 84 27 702 60 82 40 0 174 278 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 2 1 0 0 1 1 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 15.2 23.0 0.0 0.0 9.0 9.0 9.0 15.0
Trailing Detector (m) 15.0 0.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 9.0 1.8 1.8 9.0 9.0 9.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 13.4
Detector 2 Size(m) 1.8
Detector 2 Type Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0
Turn Type pm+pt NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 5 2 6 8 4
Permitted Phases 2 2 6 6 8 4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector Phase 5 2 2 6 6 6 8 8 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 8.0 31.6 31.6 31.6 31.6 31.6 27.0 27.0 35.5 35.5
Total Split (s) 32.0 64.5 64.5 32.5 32.5 32.5 35.5 35.5 35.5 35.5
Total Split (%) 32.0% 64.5% 64.5% 32.5% 32.5% 32.5% 35.5% 35.5% 35.5% 35.5%
Maximum Green (s) 29.0 57.9 57.9 25.9 25.9 25.9 29.0 29.0 29.0 29.0
Yellow Time (s) 3.0 4.3 4.3 4.3 4.3 4.3 3.3 3.3 3.3 3.3
All-Red Time (s) 0.0 2.3 2.3 2.3 2.3 2.3 3.2 3.2 3.2 3.2
Lost Time Adjust (s) -3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 0.0 6.6 6.6 6.6 6.6 6.6 6.5 6.5 6.5 6.5
Lead/Lag Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max C-Max C-Max C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 18.0 18.0 18.0 18.0 18.0 5.0 5.0 22.0 22.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 75.3 68.7 68.7 25.9 25.9 25.9 18.2 18.2 18.2 18.2
Actuated g/C Ratio 0.75 0.69 0.69 0.26 0.26 0.26 0.18 0.18 0.18 0.18
v/c Ratio 1.36 0.77 0.08 0.36 0.76 0.15 0.75 0.13 0.70 0.55
Control Delay 193.5 16.6 9.8 45.5 40.3 29.8 75.2 25.4 52.6 8.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 193.5 16.6 9.8 45.5 40.3 29.8 75.2 25.4 52.6 8.9
LOS F B A D D C E C D A
Approach Delay 35.8 39.7 58.9 25.8
Approach LOS D D E C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 120
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.36
Intersection Signal Delay: 36.2 Intersection LOS: D
Intersection Capacity Utilization 112.5% ICU Level of Service H
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     209: PLAZA ENTRANCE/FIRST PROFESSIONAL & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 247 1917 84 27 702 60 82 40 174 278
v/c Ratio 1.36 0.77 0.08 0.36 0.76 0.15 0.75 0.13 0.70 0.55
Control Delay 193.5 16.6 9.8 45.5 40.3 29.8 75.2 25.4 52.6 8.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 193.5 16.6 9.8 45.5 40.3 29.8 75.2 25.4 52.6 8.9
Queue Length 50th (m) ~297.0 132.1 6.5 4.3 66.1 9.0 15.2 4.7 32.0 1.6
Queue Length 95th (m) m#323.0 m153.4 m7.5 13.2 86.7 19.0 29.7 12.2 49.2 20.6
Internal Link Dist (m) 72.0 78.3 146.5 116.1
Turn Bay Length (m) 70.0 55.0 70.0 55.0 15.0 45.0
Base Capacity (vph) 181 2484 1077 76 926 406 175 500 396 652
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.36 0.77 0.08 0.36 0.76 0.15 0.47 0.08 0.44 0.43

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 227 1764 77 25 646 55 75 14 23 160 9 247
Future Volume (vph) 227 1764 77 25 646 55 75 14 23 160 9 247
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 0.0 6.6 6.6 6.6 6.6 6.6 6.5 6.5 6.5 6.5
Lane Util. Factor *0.20 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.96 1.00 1.00 0.96 1.00 0.98 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.97 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.91 1.00 0.86
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 361 3614 1568 1823 3579 1571 1815 1699 1778 1594
Flt Permitted 0.22 1.00 1.00 0.15 1.00 1.00 0.32 1.00 0.73 1.00
Satd. Flow (perm) 83 3614 1568 296 3579 1571 603 1699 1368 1594
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 247 1917 84 27 702 60 82 15 25 174 10 268
RTOR Reduction (vph) 0 0 0 0 0 0 0 9 0 0 219 0
Lane Group Flow (vph) 247 1917 84 27 702 60 82 31 0 174 59 0
Confl. Peds. (#/hr) 9 10 10 9 9 11 11 9
Heavy Vehicles (%) 1% 1% 0% 0% 2% 0% 0% 0% 0% 0% 0% 1%
Turn Type pm+pt NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 5 2 6 8 4
Permitted Phases 2 2 6 6 8 4
Actuated Green, G (s) 68.7 68.7 68.7 25.9 25.9 25.9 18.2 18.2 18.2 18.2
Effective Green, g (s) 71.7 68.7 68.7 25.9 25.9 25.9 18.2 18.2 18.2 18.2
Actuated g/C Ratio 0.72 0.69 0.69 0.26 0.26 0.26 0.18 0.18 0.18 0.18
Clearance Time (s) 3.0 6.6 6.6 6.6 6.6 6.6 6.5 6.5 6.5 6.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 178 2482 1077 76 926 406 109 309 248 290
v/s Ratio Prot c0.59 c0.53 0.20 0.02 0.04
v/s Ratio Perm 0.40 0.05 0.09 0.04 c0.14 0.13
v/c Ratio 1.39 0.77 0.08 0.36 0.76 0.15 0.75 0.10 0.70 0.20
Uniform Delay, d1 20.8 10.4 5.2 30.2 34.2 28.5 38.8 34.1 38.4 34.7
Progression Factor 1.48 1.37 1.51 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 177.6 0.2 0.0 12.5 5.8 0.8 25.0 0.1 8.7 0.3
Delay (s) 208.4 14.5 7.8 42.7 39.9 29.3 63.8 34.2 47.0 35.1
Level of Service F B A D D C E C D D
Approach Delay (s) 35.6 39.2 54.1 39.7
Approach LOS D D D D

Intersection Summary
HCM 2000 Control Delay 37.5 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.05
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 13.1
Intersection Capacity Utilization 112.5% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 368 1181 181 220 690 159 153 1137 332 139 714 105
Future Volume (vph) 368 1181 181 220 690 159 153 1137 332 139 714 105
Ideal Flow (vphpl) 1900 1900 1900 2050 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 150.0 85.0 103.0 89.0 150.0 131.0 95.0 83.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.91 1.00 1.00 0.91 1.00
Ped Bike Factor 0.99 0.96 1.00 0.96 1.00 0.94 0.99 0.97
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1825 3614 1601 1950 3579 1617 1772 5193 1617 1807 5142 1617
Flt Permitted 0.226 0.093 0.215 0.120
Satd. Flow (perm) 430 3614 1544 190 3579 1546 399 5193 1527 227 5142 1572
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 178 172 215 117
Link Speed (k/h) 60 60 60 60
Link Distance (m) 314.8 255.3 409.2 152.3
Travel Time (s) 18.9 15.3 24.6 9.1
Confl. Peds. (#/hr) 30 22 22 30 14 38 38 14
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 1% 2% 1% 2% 1% 3% 1% 1% 1% 2% 1%
Adj. Flow (vph) 400 1284 197 239 750 173 166 1236 361 151 776 114
Shared Lane Traffic (%)
Lane Group Flow (vph) 400 1284 197 239 750 173 166 1236 361 151 776 114
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.89 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Minimum Split (s) 8.0 41.0 41.0 8.0 41.0 41.0 8.0 38.0 38.0 8.0 38.0 38.0
Total Split (s) 23.0 56.0 56.0 14.0 47.0 47.0 12.0 41.0 41.0 9.0 38.0 38.0
Total Split (%) 19.2% 46.7% 46.7% 11.7% 39.2% 39.2% 10.0% 34.2% 34.2% 7.5% 31.7% 31.7%
Maximum Green (s) 20.0 49.1 49.1 11.0 40.1 40.1 9.0 34.3 34.3 6.0 31.3 31.3
Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.2 4.2
All-Red Time (s) 0.0 2.7 2.7 0.0 2.7 2.7 0.0 2.5 2.5 0.0 2.5 2.5
Lost Time Adjust (s) -2.0 0.0 0.0 -3.0 0.0 0.0 0.0 0.0 0.0 -2.0 0.0 0.0
Total Lost Time (s) 1.0 6.9 6.9 0.0 6.9 6.9 3.0 6.7 6.7 1.0 6.7 6.7
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 26.0 26.0 26.0 26.0 24.0 24.0 24.0 24.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 69.0 49.1 49.1 61.0 40.1 40.1 47.0 34.3 34.3 45.0 31.3 31.3
Actuated g/C Ratio 0.58 0.41 0.41 0.51 0.33 0.33 0.39 0.29 0.29 0.38 0.26 0.26
v/c Ratio 0.80 0.87 0.27 0.79 0.63 0.27 0.64 0.83 0.61 0.79 0.58 0.23
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Control Delay 36.6 35.1 5.3 62.8 22.4 2.5 37.3 46.1 19.4 53.9 40.7 7.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 36.6 35.1 5.3 62.8 22.4 2.5 37.3 46.1 19.4 53.9 40.7 7.1
LOS D D A E C A D D B D D A
Approach Delay 32.3 27.7 39.8 38.9
Approach LOS C C D D

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 74.4 (62%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 95
Control Type: Pretimed
Maximum v/c Ratio: 0.87
Intersection Signal Delay: 34.8 Intersection LOS: C
Intersection Capacity Utilization 100.2% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     280: RR 31 (WESTNEY RD) & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 400 1284 197 239 750 173 166 1236 361 151 776 114
v/c Ratio 0.80 0.87 0.27 0.79 0.63 0.27 0.64 0.83 0.61 0.79 0.58 0.23
Control Delay 36.6 35.1 5.3 62.8 22.4 2.5 37.3 46.1 19.4 53.9 40.7 7.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 36.6 35.1 5.3 62.8 22.4 2.5 37.3 46.1 19.4 53.9 40.7 7.1
Queue Length 50th (m) 56.8 109.2 0.4 31.6 79.9 5.7 25.9 100.0 28.7 22.6 58.4 0.0
Queue Length 95th (m) #105.1 146.6 17.4 #76.6 66.3 1.3 42.0 117.8 60.8 #51.6 72.0 13.2
Internal Link Dist (m) 290.8 231.3 385.2 128.3
Turn Bay Length (m) 150.0 85.0 103.0 89.0 150.0 131.0 95.0 83.0
Base Capacity (vph) 503 1478 736 301 1195 631 259 1484 590 190 1341 496
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.80 0.87 0.27 0.79 0.63 0.27 0.64 0.83 0.61 0.79 0.58 0.23

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 368 1181 181 220 690 159 153 1137 332 139 714 105
Future Volume (vph) 368 1181 181 220 690 159 153 1137 332 139 714 105
Ideal Flow (vphpl) 1900 1900 1900 2050 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 1.0 6.9 6.9 0.0 6.9 6.9 3.0 6.7 6.7 1.0 6.7 6.7
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.91 1.00 1.00 0.91 1.00
Frpb, ped/bikes 1.00 1.00 0.96 1.00 1.00 0.96 1.00 1.00 0.94 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1822 3614 1544 1949 3579 1546 1771 5193 1527 1806 5142 1572
Flt Permitted 0.23 1.00 1.00 0.09 1.00 1.00 0.22 1.00 1.00 0.12 1.00 1.00
Satd. Flow (perm) 434 3614 1544 190 3579 1546 402 5193 1527 228 5142 1572
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 400 1284 197 239 750 173 166 1236 361 151 776 114
RTOR Reduction (vph) 0 0 105 0 0 115 0 0 154 0 0 84
Lane Group Flow (vph) 400 1284 92 239 750 58 166 1236 207 151 776 30
Confl. Peds. (#/hr) 30 22 22 30 14 38 38 14
Heavy Vehicles (%) 0% 1% 2% 1% 2% 1% 3% 1% 1% 1% 2% 1%
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Actuated Green, G (s) 63.1 49.1 49.1 51.1 40.1 40.1 43.3 34.3 34.3 37.3 31.3 31.3
Effective Green, g (s) 65.1 49.1 49.1 57.1 40.1 40.1 43.3 34.3 34.3 41.3 31.3 31.3
Actuated g/C Ratio 0.54 0.41 0.41 0.48 0.33 0.33 0.36 0.29 0.29 0.34 0.26 0.26
Clearance Time (s) 3.0 6.9 6.9 3.0 6.9 6.9 3.0 6.7 6.7 3.0 6.7 6.7
Lane Grp Cap (vph) 489 1478 631 295 1195 516 247 1484 436 183 1341 410
v/s Ratio Prot c0.15 c0.36 0.09 0.21 c0.05 c0.24 c0.05 0.15
v/s Ratio Perm 0.29 0.06 0.29 0.04 0.19 0.14 0.23 0.02
v/c Ratio 0.82 0.87 0.15 0.81 0.63 0.11 0.67 0.83 0.48 0.83 0.58 0.07
Uniform Delay, d1 18.7 32.5 22.3 29.5 33.7 27.6 28.0 40.2 35.4 30.3 38.6 33.4
Progression Factor 1.62 0.88 1.02 1.67 0.59 0.36 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 11.7 5.9 0.4 19.0 2.2 0.4 13.7 5.6 3.7 32.8 1.8 0.3
Delay (s) 42.1 34.6 23.1 68.3 22.2 10.4 41.7 45.8 39.1 63.0 40.4 33.8
Level of Service D C C E C B D D D E D C
Approach Delay (s) 35.0 29.9 44.0 43.0
Approach LOS D C D D

Intersection Summary
HCM 2000 Control Delay 38.1 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.6
Intersection Capacity Utilization 100.2% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 111 1579 999 79 275 168
Future Volume (vph) 111 1579 999 79 275 168
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 55.0 158.0 25.0 0.0
Storage Lanes 1 1 1 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Ped Bike Factor 0.93 1.00 0.99
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1825 3579 3579 1633 1825 1633
Flt Permitted 0.197 0.950
Satd. Flow (perm) 378 3579 3579 1517 1823 1612
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 86 183
Link Speed (k/h) 60 60 50
Link Distance (m) 255.3 279.4 117.5
Travel Time (s) 15.3 16.8 8.5
Confl. Peds. (#/hr) 19 19 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 2% 2% 0% 0% 0%
Adj. Flow (vph) 121 1716 1086 86 299 183
Shared Lane Traffic (%)
Lane Group Flow (vph) 121 1716 1086 86 299 183
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14
Number of Detectors 1 0 0 0 1 1
Detector Template 
Leading Detector (m) 14.0 0.0 0.0 0.0 15.0 15.0
Trailing Detector (m) 5.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 5.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 1.8 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA NA Perm Perm Perm
Protected Phases 5 2 6
Permitted Phases 2 6 4 4
Detector Phase 5 2 6 6 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 20.0 8.0 8.0
Minimum Split (s) 8.0 28.5 28.5 28.5 38.3 38.3
Total Split (s) 12.0 81.0 69.0 69.0 39.0 39.0
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Lane Group EBL EBT WBT WBR SBL SBR
Total Split (%) 10.0% 67.5% 57.5% 57.5% 32.5% 32.5%
Maximum Green (s) 9.0 74.5 62.5 62.5 32.7 32.7
Yellow Time (s) 3.0 4.3 4.3 4.3 3.3 3.3
All-Red Time (s) 0.0 2.2 2.2 2.2 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.5 6.5 6.5 6.3 6.3
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max C-Max None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 15.0 15.0 15.0 25.0 25.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 85.8 82.3 71.7 71.7 24.9 24.9
Actuated g/C Ratio 0.72 0.69 0.60 0.60 0.21 0.21
v/c Ratio 0.34 0.70 0.51 0.09 0.79 0.38
Control Delay 7.3 11.7 11.7 1.7 59.8 7.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 7.3 11.7 11.7 1.7 59.8 7.4
LOS A B B A E A
Approach Delay 11.4 11.0 39.9
Approach LOS B B D

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 52.8 (44%), Referenced to phase 2:EBTL and 6:WBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.79
Intersection Signal Delay: 15.2 Intersection LOS: B
Intersection Capacity Utilization 69.9% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     282: HWY 2 (KINGSTON RD) & WESTNEY PLAZA
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Group Flow (vph) 121 1716 1086 86 299 183
v/c Ratio 0.34 0.70 0.51 0.09 0.79 0.38
Control Delay 7.3 11.7 11.7 1.7 59.8 7.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 7.3 11.7 11.7 1.7 59.8 7.4
Queue Length 50th (m) 5.6 77.2 48.0 0.0 67.2 0.0
Queue Length 95th (m) m11.8 115.3 57.3 3.0 90.9 16.8
Internal Link Dist (m) 231.3 255.4 93.5
Turn Bay Length (m) 55.0 158.0 25.0
Base Capacity (vph) 378 2454 2139 941 496 572
Starvation Cap Reductn 0 2 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.32 0.70 0.51 0.09 0.60 0.32

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 111 1579 999 79 275 168
Future Volume (vph) 111 1579 999 79 275 168
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 6.5 6.5 6.5 6.3 6.3
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.93 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1823 3579 3579 1517 1823 1612
Flt Permitted 0.20 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 377 3579 3579 1517 1823 1612
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 121 1716 1086 86 299 183
RTOR Reduction (vph) 0 0 0 35 0 145
Lane Group Flow (vph) 121 1716 1086 51 299 38
Confl. Peds. (#/hr) 19 19 1 1
Heavy Vehicles (%) 0% 2% 2% 0% 0% 0%
Turn Type pm+pt NA NA Perm Perm Perm
Protected Phases 5 2 6
Permitted Phases 2 6 4 4
Actuated Green, G (s) 82.3 82.3 71.8 71.8 24.9 24.9
Effective Green, g (s) 82.3 82.3 71.8 71.8 24.9 24.9
Actuated g/C Ratio 0.69 0.69 0.60 0.60 0.21 0.21
Clearance Time (s) 3.0 6.5 6.5 6.5 6.3 6.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 348 2454 2141 907 378 334
v/s Ratio Prot 0.02 c0.48 0.30
v/s Ratio Perm 0.22 0.03 c0.16 0.02
v/c Ratio 0.35 0.70 0.51 0.06 0.79 0.11
Uniform Delay, d1 8.3 11.4 13.9 10.0 45.1 38.6
Progression Factor 0.95 0.85 0.72 0.51 1.00 1.00
Incremental Delay, d2 0.4 1.0 0.8 0.1 10.8 0.2
Delay (s) 8.2 10.6 10.8 5.2 55.9 38.7
Level of Service A B B A E D
Approach Delay (s) 10.5 10.4 49.4
Approach LOS B B D

Intersection Summary
HCM 2000 Control Delay 15.8 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 15.8
Intersection Capacity Utilization 69.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 114 1559 90 75 1024 29 59 81 114 15 41 97
Future Volume (vph) 114 1559 90 75 1024 29 59 81 114 15 41 97
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 71.0 75.0 50.0 95.0 27.0 0.0 25.0 0.0
Storage Lanes 1 1 1 1 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.97 0.91 0.98 0.99 0.99 0.97
Frt 0.850 0.850 0.912 0.895
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1807 3544 1617 1772 3579 1633 1772 1690 0 1825 1615 0
Flt Permitted 0.231 0.103 0.570 0.390
Satd. Flow (perm) 435 3544 1561 192 3579 1490 1043 1690 0 744 1615 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 98 34 32 92
Link Speed (k/h) 60 60 50 50
Link Distance (m) 279.4 410.0 285.6 238.3
Travel Time (s) 16.8 24.6 20.6 17.2
Confl. Peds. (#/hr) 23 5 5 23 19 8 8 19
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 3% 1% 3% 2% 0% 3% 0% 4% 0% 8% 2%
Adj. Flow (vph) 124 1695 98 82 1113 32 64 88 124 16 45 105
Shared Lane Traffic (%)
Lane Group Flow (vph) 124 1695 98 82 1113 32 64 212 0 16 150 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 0 0 0 0 0 0 1 1 1 1
Detector Template 
Leading Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 15.0 15.0 15.0 15.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 1.8 1.8 1.8 1.8 1.8 1.8 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 2 6 6 8 4
Detector Phase 2 2 2 6 6 6 8 8 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 28.0 28.0 28.0 28.0 28.0 28.0 35.0 35.0 35.0 35.0
Total Split (s) 85.0 85.0 85.0 85.0 85.0 85.0 35.0 35.0 35.0 35.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 70.8% 70.8% 70.8% 70.8% 70.8% 70.8% 29.2% 29.2% 29.2% 29.2%
Maximum Green (s) 78.3 78.3 78.3 78.3 78.3 78.3 28.3 28.3 28.3 28.3
Yellow Time (s) 4.7 4.7 4.7 4.7 4.7 4.7 3.9 3.9 3.9 3.9
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.8 2.8 2.8 2.8
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.7 6.7 6.7 6.7 6.7 6.7 6.7 6.7 6.7 6.7
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max C-Max C-Max None None None None
Walk Time (s) 15.0 15.0 15.0 15.0 15.0 15.0 20.0 20.0 20.0 20.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 8.0 8.0 8.0 8.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 88.3 88.3 88.3 88.3 88.3 88.3 18.3 18.3 18.3 18.3
Actuated g/C Ratio 0.74 0.74 0.74 0.74 0.74 0.74 0.15 0.15 0.15 0.15
v/c Ratio 0.39 0.65 0.08 0.58 0.42 0.03 0.41 0.75 0.14 0.46
Control Delay 6.2 4.9 0.2 30.2 7.2 1.9 51.8 56.6 44.0 22.8
Queue Delay 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 6.2 5.0 0.2 30.2 7.2 1.9 51.8 56.6 44.0 22.8
LOS A A A C A A D E D C
Approach Delay 4.8 8.6 55.5 24.9
Approach LOS A A E C

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 51.6 (43%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.75
Intersection Signal Delay: 10.9 Intersection LOS: B
Intersection Capacity Utilization 104.7% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     283: RITCHIE AV/CHAPMAN DR & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 124 1695 98 82 1113 32 64 212 16 150
v/c Ratio 0.39 0.65 0.08 0.58 0.42 0.03 0.41 0.75 0.14 0.46
Control Delay 6.2 4.9 0.2 30.2 7.2 1.9 51.8 56.6 44.0 22.8
Queue Delay 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 6.2 5.0 0.2 30.2 7.2 1.9 51.8 56.6 44.0 22.8
Queue Length 50th (m) 5.6 40.9 0.0 7.8 46.2 0.0 13.8 41.1 3.3 12.2
Queue Length 95th (m) m8.1 43.7 m0.0 #40.7 72.3 2.9 25.8 62.9 9.4 29.7
Internal Link Dist (m) 255.4 386.0 261.6 214.3
Turn Bay Length (m) 71.0 75.0 50.0 95.0 27.0 25.0
Base Capacity (vph) 320 2608 1174 141 2634 1105 245 423 175 451
Starvation Cap Reductn 0 84 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.39 0.67 0.08 0.58 0.42 0.03 0.26 0.50 0.09 0.33

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 114 1559 90 75 1024 29 59 81 114 15 41 97
Future Volume (vph) 114 1559 90 75 1024 29 59 81 114 15 41 97
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.7 6.7 6.7 6.7 6.7 6.7 6.7 6.7 6.7 6.7
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 0.91 1.00 0.99 1.00 0.97
Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 0.98 1.00 0.99 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.91 1.00 0.90
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1786 3544 1561 1772 3579 1490 1738 1690 1813 1615
Flt Permitted 0.23 1.00 1.00 0.10 1.00 1.00 0.57 1.00 0.39 1.00
Satd. Flow (perm) 435 3544 1561 192 3579 1490 1042 1690 745 1615
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 124 1695 98 82 1113 32 64 88 124 16 45 105
RTOR Reduction (vph) 0 0 26 0 0 8 0 27 0 0 78 0
Lane Group Flow (vph) 124 1695 72 82 1113 24 64 185 0 16 72 0
Confl. Peds. (#/hr) 23 5 5 23 19 8 8 19
Heavy Vehicles (%) 1% 3% 1% 3% 2% 0% 3% 0% 4% 0% 8% 2%
Turn Type Perm NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 2 6 6 8 4
Actuated Green, G (s) 88.3 88.3 88.3 88.3 88.3 88.3 18.3 18.3 18.3 18.3
Effective Green, g (s) 88.3 88.3 88.3 88.3 88.3 88.3 18.3 18.3 18.3 18.3
Actuated g/C Ratio 0.74 0.74 0.74 0.74 0.74 0.74 0.15 0.15 0.15 0.15
Clearance Time (s) 6.7 6.7 6.7 6.7 6.7 6.7 6.7 6.7 6.7 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 320 2607 1148 141 2633 1096 158 257 113 246
v/s Ratio Prot c0.48 0.31 c0.11 0.04
v/s Ratio Perm 0.29 0.05 0.43 0.02 0.06 0.02
v/c Ratio 0.39 0.65 0.06 0.58 0.42 0.02 0.41 0.72 0.14 0.29
Uniform Delay, d1 5.9 8.0 4.4 7.3 6.1 4.3 45.9 48.4 44.0 45.1
Progression Factor 0.47 0.45 0.08 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.5 0.9 0.1 16.3 0.5 0.0 1.7 9.3 0.6 0.7
Delay (s) 5.3 4.5 0.4 23.6 6.6 4.3 47.6 57.7 44.6 45.8
Level of Service A A A C A A D E D D
Approach Delay (s) 4.3 7.7 55.3 45.7
Approach LOS A A E D

Intersection Summary
HCM 2000 Control Delay 11.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 13.4
Intersection Capacity Utilization 104.7% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 136 1613 44 40 894 42 40 9 41 104 7 134
Future Volume (vph) 136 1613 44 40 894 42 40 9 41 104 7 134
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 65.0 30.0 35.0 110.0 15.0 0.0 95.0 0.0
Storage Lanes 1 1 1 1 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.95 0.95 0.99 0.98 0.98 0.98
Frt 0.850 0.850 0.877 0.858
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1825 3614 1633 1825 3579 1633 1825 1645 0 1825 1618 0
Flt Permitted 0.244 0.107 0.614 0.721
Satd. Flow (perm) 467 3614 1548 206 3579 1557 1172 1645 0 1363 1618 0
Right Turn on Red No No Yes Yes
Satd. Flow (RTOR) 11 146
Link Speed (k/h) 60 60 50 50
Link Distance (m) 103.8 78.1 173.0 140.7
Travel Time (s) 6.2 4.7 12.5 10.1
Confl. Peds. (#/hr) 14 17 17 14 8 18 18 8
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 1% 0% 0% 2% 0% 0% 0% 0% 0% 0% 0%
Adj. Flow (vph) 148 1753 48 43 972 46 43 10 45 113 8 146
Shared Lane Traffic (%)
Lane Group Flow (vph) 148 1753 48 43 972 46 43 55 0 113 154 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 1 0 0 1 1 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 24.0 0.0 0.0 9.0 9.0 13.0 13.0
Trailing Detector (m) 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 -2.0 -2.0
Detector 1 Position(m) 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 -2.0 -2.0
Detector 1 Size(m) 9.0 1.8 1.8 9.0 1.8 1.8 9.0 9.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 5 2 6 8 4
Permitted Phases 2 2 6 6 8 4
Detector Phase 5 2 2 6 6 6 8 8 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 8.0 32.6 32.6 32.6 32.6 32.6 39.9 39.9 39.9 39.9
Total Split (s) 9.0 60.1 60.1 51.1 51.1 51.1 39.9 39.9 39.9 39.9
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 9.0% 60.1% 60.1% 51.1% 51.1% 51.1% 39.9% 39.9% 39.9% 39.9%
Maximum Green (s) 6.0 53.5 53.5 44.5 44.5 44.5 32.8 32.8 32.8 32.8
Yellow Time (s) 3.0 4.4 4.4 4.4 4.4 4.4 3.6 3.6 3.6 3.6
All-Red Time (s) 0.0 2.2 2.2 2.2 2.2 2.2 3.5 3.5 3.5 3.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.6 6.6 6.6 6.6 6.6 7.1 7.1 7.1 7.1
Lead/Lag Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max C-Max C-Max C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 19.0 19.0 19.0 19.0 19.0 25.0 25.0 25.0 25.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 76.0 72.4 72.4 62.6 62.6 62.6 13.9 13.9 13.9 13.9
Actuated g/C Ratio 0.76 0.72 0.72 0.63 0.63 0.63 0.14 0.14 0.14 0.14
v/c Ratio 0.33 0.67 0.04 0.34 0.43 0.05 0.27 0.23 0.60 0.44
Control Delay 3.4 6.9 3.2 17.9 10.2 4.4 40.6 32.6 52.6 11.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 3.4 6.9 3.2 17.9 10.2 4.4 40.6 32.6 52.6 11.2
LOS A A A B B A D C D B
Approach Delay 6.5 10.3 36.1 28.7
Approach LOS A B D C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 85
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.67
Intersection Signal Delay: 10.3 Intersection LOS: B
Intersection Capacity Utilization 106.4% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     289: HAKIM PLAZA/DURHAM CENTRE & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 148 1753 48 43 972 46 43 55 113 154
v/c Ratio 0.33 0.67 0.04 0.34 0.43 0.05 0.27 0.23 0.60 0.44
Control Delay 3.4 6.9 3.2 17.9 10.2 4.4 40.6 32.6 52.6 11.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 3.4 6.9 3.2 17.9 10.2 4.4 40.6 32.6 52.6 11.2
Queue Length 50th (m) 4.0 41.6 1.4 5.1 80.5 2.0 7.6 7.7 20.9 1.4
Queue Length 95th (m) m6.1 m71.6 m2.5 9.8 105.7 5.2 16.6 17.4 35.8 17.0
Internal Link Dist (m) 79.8 54.1 149.0 116.7
Turn Bay Length (m) 65.0 30.0 35.0 110.0 15.0 95.0
Base Capacity (vph) 450 2617 1121 128 2239 974 384 546 447 628
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.33 0.67 0.04 0.34 0.43 0.05 0.11 0.10 0.25 0.25

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 136 1613 44 40 894 42 40 9 41 104 7 134
Future Volume (vph) 136 1613 44 40 894 42 40 9 41 104 7 134
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 6.6 6.6 6.6 6.6 6.6 7.1 7.1 7.1 7.1
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.98 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.98 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.88 1.00 0.86
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1823 3614 1548 1821 3579 1557 1814 1646 1797 1618
Flt Permitted 0.24 1.00 1.00 0.11 1.00 1.00 0.61 1.00 0.72 1.00
Satd. Flow (perm) 468 3614 1548 205 3579 1557 1172 1646 1364 1618
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 148 1753 48 43 972 46 43 10 45 113 8 146
RTOR Reduction (vph) 0 0 0 0 0 0 0 9 0 0 126 0
Lane Group Flow (vph) 148 1753 48 43 972 46 43 46 0 113 28 0
Confl. Peds. (#/hr) 14 17 17 14 8 18 18 8
Heavy Vehicles (%) 0% 1% 0% 0% 2% 0% 0% 0% 0% 0% 0% 0%
Turn Type pm+pt NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 5 2 6 8 4
Permitted Phases 2 2 6 6 8 4
Actuated Green, G (s) 72.4 72.4 72.4 62.5 62.5 62.5 13.9 13.9 13.9 13.9
Effective Green, g (s) 72.4 72.4 72.4 62.5 62.5 62.5 13.9 13.9 13.9 13.9
Actuated g/C Ratio 0.72 0.72 0.72 0.62 0.62 0.62 0.14 0.14 0.14 0.14
Clearance Time (s) 3.0 6.6 6.6 6.6 6.6 6.6 7.1 7.1 7.1 7.1
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 432 2616 1120 128 2236 973 162 228 189 224
v/s Ratio Prot 0.02 c0.49 0.27 0.03 0.02
v/s Ratio Perm 0.22 0.03 0.21 0.03 0.04 c0.08
v/c Ratio 0.34 0.67 0.04 0.34 0.43 0.05 0.27 0.20 0.60 0.13
Uniform Delay, d1 5.0 7.4 3.9 8.9 9.7 7.2 38.5 38.1 40.4 37.7
Progression Factor 0.61 0.73 0.65 0.83 0.91 0.48 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.8 0.0 6.4 0.6 0.1 0.9 0.4 5.0 0.3
Delay (s) 3.3 6.2 2.6 13.9 9.3 3.6 39.4 38.6 45.4 38.0
Level of Service A A A B A A D D D D
Approach Delay (s) 5.9 9.3 38.9 41.1
Approach LOS A A D D

Intersection Summary
HCM 2000 Control Delay 10.7 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.7
Intersection Capacity Utilization 106.4% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 193 1248 321 272 627 106 290 970 711 174 779 118
Future Volume (vph) 193 1248 321 272 627 106 290 970 711 174 779 118
Ideal Flow (vphpl) 1900 2005 1900 2050 1900 1900 2050 1900 2000 1900 1900 1900
Storage Length (m) 130.0 145.0 120.0 65.0 155.0 145.0 95.0 70.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 *1.00 1.00
Ped Bike Factor 0.99 0.96 0.96 1.00 0.97 1.00 0.97
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1785 3926 1551 1888 3684 1597 1907 3500 1681 1785 3721 1581
Flt Permitted 0.250 0.118 0.222 0.128
Satd. Flow (perm) 466 3926 1482 235 3684 1533 444 3500 1635 240 3721 1536
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 154 139 154 133
Link Speed (k/h) 60 60 60 60
Link Distance (m) 181.4 167.4 451.2 143.2
Travel Time (s) 10.9 10.0 27.1 8.6
Confl. Peds. (#/hr) 22 25 25 22 18 17 17 18
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 1% 3% 2% 2% 0% 1% 2% 0% 0% 1% 1%
Adj. Flow (vph) 210 1357 349 296 682 115 315 1054 773 189 847 128
Shared Lane Traffic (%)
Lane Group Flow (vph) 210 1357 349 296 682 115 315 1054 773 189 847 128
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 0.95 1.01 0.92 1.01 1.01 0.92 1.01 0.95 1.01 1.01 1.01
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Minimum Split (s) 8.0 29.2 29.2 8.0 29.2 29.2 8.0 38.7 38.7 8.0 38.7 38.7
Total Split (s) 12.0 41.0 41.0 8.0 37.0 37.0 10.0 43.0 43.0 8.0 41.0 41.0
Total Split (%) 12.0% 41.0% 41.0% 8.0% 37.0% 37.0% 10.0% 43.0% 43.0% 8.0% 41.0% 41.0%
Maximum Green (s) 9.0 34.8 34.8 5.0 30.8 30.8 7.0 36.3 36.3 5.0 34.3 34.3
Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.2 4.2
All-Red Time (s) 0.0 2.0 2.0 0.0 2.0 2.0 0.0 2.5 2.5 0.0 2.5 2.5
Lost Time Adjust (s) 0.0 0.0 0.0 -3.0 0.0 0.0 -3.0 0.0 0.0 -3.0 0.0 0.0
Total Lost Time (s) 3.0 6.2 6.2 0.0 6.2 6.2 0.0 6.7 6.7 0.0 6.7 6.7
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 16.0 16.0 16.0 16.0 25.0 25.0 25.0 25.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 46.0 34.8 34.8 45.0 30.8 30.8 51.0 36.3 36.3 49.0 34.3 34.3
Actuated g/C Ratio 0.46 0.35 0.35 0.45 0.31 0.31 0.51 0.36 0.36 0.49 0.34 0.34
v/c Ratio 0.63 0.99 0.57 1.25 0.60 0.20 0.85 0.83 1.12 0.78 0.66 0.21
Control Delay 23.8 55.2 17.3 172.6 25.8 5.7 38.0 35.9 97.6 39.1 31.0 4.8
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 23.8 55.2 17.3 172.6 25.8 5.7 38.0 35.9 97.6 39.1 31.0 4.8
LOS C E B F C A D D F D C A
Approach Delay 44.9 63.4 58.5 29.4
Approach LOS D E E C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 105
Control Type: Pretimed
Maximum v/c Ratio: 1.25
Intersection Signal Delay: 49.9 Intersection LOS: D
Intersection Capacity Utilization 105.6% ICU Level of Service G
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     299: RR 41 (SALEM RD) & HIGHWAY 2
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 210 1357 349 296 682 115 315 1054 773 189 847 128
v/c Ratio 0.63 0.99 0.57 1.25 0.60 0.20 0.85 0.83 1.12 0.78 0.66 0.21
Control Delay 23.8 55.2 17.3 172.6 25.8 5.7 38.0 35.9 97.6 39.1 31.0 4.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 23.8 55.2 17.3 172.6 25.8 5.7 38.0 35.9 97.6 39.1 31.0 4.8
Queue Length 50th (m) 32.0 142.0 37.7 ~55.8 30.9 0.1 34.2 96.6 ~153.2 19.2 69.1 0.0
Queue Length 95th (m) 34.2 #182.4 59.0m#100.2 51.1 m4.3 #68.6 122.6 #223.2 #49.6 88.6 11.1
Internal Link Dist (m) 157.4 143.4 427.2 119.2
Turn Bay Length (m) 130.0 145.0 120.0 65.0 155.0 145.0 95.0 70.0
Base Capacity (vph) 333 1366 616 237 1134 568 372 1270 691 241 1276 614
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.63 0.99 0.57 1.25 0.60 0.20 0.85 0.83 1.12 0.78 0.66 0.21

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 193 1248 321 272 627 106 290 970 711 174 779 118
Future Volume (vph) 193 1248 321 272 627 106 290 970 711 174 779 118
Ideal Flow (vphpl) 1900 2005 1900 2050 1900 1900 2050 1900 2000 1900 1900 1900
Total Lost time (s) 3.0 6.2 6.2 0.0 6.2 6.2 0.0 6.7 6.7 0.0 6.7 6.7
Lane Util. Factor 1.00 *1.00 1.00 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 *1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.96 1.00 1.00 0.96 1.00 1.00 0.97 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1782 3926 1482 1888 3684 1533 1905 3500 1635 1785 3721 1536
Flt Permitted 0.25 1.00 1.00 0.12 1.00 1.00 0.22 1.00 1.00 0.13 1.00 1.00
Satd. Flow (perm) 469 3926 1482 235 3684 1533 445 3500 1635 241 3721 1536
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 210 1357 349 296 682 115 315 1054 773 189 847 128
RTOR Reduction (vph) 0 0 100 0 0 80 0 0 98 0 0 84
Lane Group Flow (vph) 210 1357 249 296 682 35 315 1054 675 189 847 44
Confl. Peds. (#/hr) 22 25 25 22 18 17 17 18
Heavy Vehicles (%) 0% 1% 3% 2% 2% 0% 1% 2% 0% 0% 1% 1%
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Actuated Green, G (s) 42.8 34.8 34.8 35.8 30.8 30.8 43.3 36.3 36.3 39.3 34.3 34.3
Effective Green, g (s) 42.8 34.8 34.8 41.8 30.8 30.8 47.3 36.3 36.3 45.3 34.3 34.3
Actuated g/C Ratio 0.43 0.35 0.35 0.42 0.31 0.31 0.47 0.36 0.36 0.45 0.34 0.34
Clearance Time (s) 3.0 6.2 6.2 3.0 6.2 6.2 3.0 6.7 6.7 3.0 6.7 6.7
Lane Grp Cap (vph) 318 1366 515 230 1134 472 356 1270 593 232 1276 526
v/s Ratio Prot c0.06 0.35 c0.10 0.19 c0.09 0.30 0.06 0.23
v/s Ratio Perm 0.22 0.17 c0.43 0.02 0.33 c0.41 0.30 0.03
v/c Ratio 0.66 0.99 0.48 1.29 0.60 0.08 0.88 0.83 1.14 0.81 0.66 0.08
Uniform Delay, d1 19.7 32.5 25.5 24.4 29.4 24.5 18.9 29.0 31.9 19.8 27.9 22.2
Progression Factor 0.96 1.05 0.97 2.20 0.81 1.72 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 8.5 20.5 2.6 152.3 1.8 0.2 25.9 6.4 81.3 26.0 2.7 0.3
Delay (s) 27.4 54.5 27.4 206.0 25.6 42.4 44.8 35.4 113.1 45.8 30.7 22.5
Level of Service C D C F C D D D F D C C
Approach Delay (s) 46.6 76.2 64.8 32.2
Approach LOS D E E C

Intersection Summary
HCM 2000 Control Delay 55.3 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.20
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 15.9
Intersection Capacity Utilization 105.6% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 127 1555 967 246 203 68
Future Volume (vph) 127 1555 967 246 203 68
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 95.0 108.0 15.0 0.0
Storage Lanes 1 0 1 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 1.00 0.95 0.91 0.91 1.00 1.00
Ped Bike Factor 1.00 0.99 0.98
Frt 0.970 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1807 3614 4966 0 1789 1601
Flt Permitted 0.160 0.950
Satd. Flow (perm) 304 3614 4966 0 1789 1568
Right Turn on Red No Yes
Satd. Flow (RTOR) 74
Link Speed (k/h) 60 60 50
Link Distance (m) 127.0 65.0 101.5
Travel Time (s) 7.6 3.9 7.3
Confl. Peds. (#/hr) 8 8 9
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 1% 2% 0% 2% 2%
Adj. Flow (vph) 138 1690 1051 267 221 74
Shared Lane Traffic (%)
Lane Group Flow (vph) 138 1690 1318 0 221 74
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14
Number of Detectors 1 0 0 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 13.0 13.0
Trailing Detector (m) 15.0 0.0 0.0 -2.0 -2.0
Detector 1 Position(m) 15.0 0.0 0.0 -2.0 -2.0
Detector 1 Size(m) 9.0 1.8 1.8 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA NA Prot Perm
Protected Phases 5 2 6 4
Permitted Phases 2 4
Detector Phase 5 2 6 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 8.0 8.0
Minimum Split (s) 8.0 28.0 28.0 38.0 38.0
Total Split (s) 12.0 62.0 50.0 38.0 38.0
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Lane Group EBL EBT WBT WBR SBL SBR
Total Split (%) 12.0% 62.0% 50.0% 38.0% 38.0%
Maximum Green (s) 9.0 55.4 43.4 31.3 31.3
Yellow Time (s) 3.0 4.5 4.5 3.0 3.0
All-Red Time (s) 0.0 2.1 2.1 3.7 3.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.6 6.6 6.7 6.7
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max None None
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 12.0 12.0 24.0 24.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 72.4 68.8 58.8 17.9 17.9
Actuated g/C Ratio 0.72 0.69 0.59 0.18 0.18
v/c Ratio 0.42 0.68 0.45 0.69 0.22
Control Delay 8.9 11.7 9.3 49.4 9.2
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 8.9 11.7 9.3 49.4 9.2
LOS A B A D A
Approach Delay 11.5 9.3 39.3
Approach LOS B A D

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 98 (98%), Referenced to phase 2:EBTL and 6:WBT, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.69
Intersection Signal Delay: 13.1 Intersection LOS: B
Intersection Capacity Utilization 69.1% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     611: HWY 2 (KINGSTON RD) & BEST BUY ENT
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Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 138 1690 1318 221 74
v/c Ratio 0.42 0.68 0.45 0.69 0.22
Control Delay 8.9 11.7 9.3 49.4 9.2
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 8.9 11.7 9.3 49.4 9.2
Queue Length 50th (m) 6.8 88.8 29.8 40.5 0.0
Queue Length 95th (m) 15.5 138.2 47.9 59.9 10.6
Internal Link Dist (m) 103.0 41.0 77.5
Turn Bay Length (m) 95.0 15.0
Base Capacity (vph) 356 2487 2919 559 541
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.39 0.68 0.45 0.40 0.14

Intersection Summary
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 127 1555 967 246 203 68
Future Volume (vph) 127 1555 967 246 203 68
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 6.6 6.6 6.7 6.7
Lane Util. Factor 1.00 0.95 0.91 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.99 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.97 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1806 3614 4964 1789 1568
Flt Permitted 0.16 1.00 1.00 0.95 1.00
Satd. Flow (perm) 304 3614 4964 1789 1568
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 138 1690 1051 267 221 74
RTOR Reduction (vph) 0 0 0 0 0 61
Lane Group Flow (vph) 138 1690 1318 0 221 13
Confl. Peds. (#/hr) 8 8 9
Heavy Vehicles (%) 1% 1% 2% 0% 2% 2%
Turn Type pm+pt NA NA Prot Perm
Protected Phases 5 2 6 4
Permitted Phases 2 4
Actuated Green, G (s) 68.8 68.8 58.8 17.9 17.9
Effective Green, g (s) 68.8 68.8 58.8 17.9 17.9
Actuated g/C Ratio 0.69 0.69 0.59 0.18 0.18
Clearance Time (s) 3.0 6.6 6.6 6.7 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 314 2486 2918 320 280
v/s Ratio Prot 0.03 c0.47 0.27 c0.12
v/s Ratio Perm 0.27 0.01
v/c Ratio 0.44 0.68 0.45 0.69 0.05
Uniform Delay, d1 6.3 9.1 11.6 38.5 34.0
Progression Factor 1.00 1.00 0.71 1.00 1.00
Incremental Delay, d2 1.0 1.5 0.4 6.3 0.1
Delay (s) 7.3 10.7 8.6 44.8 34.1
Level of Service A B A D C
Approach Delay (s) 10.4 8.6 42.1
Approach LOS B A D

Intersection Summary
HCM 2000 Control Delay 12.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.3
Intersection Capacity Utilization 69.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 117 1866 654 40 51 111
Future Volume (vph) 117 1866 654 40 51 111
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 100.0 59.0 80.0 0.0
Storage Lanes 1 1 1 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Ped Bike Factor 0.98
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1807 3614 3579 1633 1825 1633
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1807 3614 3579 1633 1825 1600
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 43 121
Link Speed (k/h) 70 70 50
Link Distance (m) 987.2 325.5 139.1
Travel Time (s) 50.8 16.7 10.0
Confl. Peds. (#/hr) 6
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 1% 2% 0% 0% 0%
Adj. Flow (vph) 127 2028 711 43 55 121
Shared Lane Traffic (%)
Lane Group Flow (vph) 127 2028 711 43 55 121
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14
Number of Detectors 1 0 0 0 2 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 0.0 24.0 14.0
Trailing Detector (m) 15.0 0.0 0.0 0.0 -1.0 -1.0
Detector 1 Position(m) 15.0 0.0 0.0 0.0 -1.0 -1.0
Detector 1 Size(m) 9.0 1.8 1.8 1.8 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 15.0
Detector 2 Size(m) 9.0
Detector 2 Type Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0
Turn Type Prot NA NA Perm Prot Perm
Protected Phases 5 2 6 4
Permitted Phases 6 4
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Lane Group EBL EBT WBT WBR SBL SBR
Detector Phase 5 2 6 6 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 20.0 8.0 8.0
Minimum Split (s) 8.0 30.0 30.0 30.0 27.0 27.0
Total Split (s) 17.0 73.0 56.0 56.0 27.0 27.0
Total Split (%) 17.0% 73.0% 56.0% 56.0% 27.0% 27.0%
Maximum Green (s) 14.0 66.4 49.4 49.4 21.1 21.1
Yellow Time (s) 3.0 4.8 4.8 4.8 3.7 3.7
All-Red Time (s) 0.0 1.8 1.8 1.8 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.6 6.6 6.6 5.9 5.9
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max C-Max None None
Walk Time (s) 17.0 17.0 17.0 16.0 16.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 11.6 78.4 63.8 63.8 9.1 9.1
Actuated g/C Ratio 0.12 0.78 0.64 0.64 0.09 0.09
v/c Ratio 0.61 0.72 0.31 0.04 0.33 0.47
Control Delay 53.7 7.3 8.7 2.6 47.6 14.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 53.7 7.3 8.7 2.6 47.6 14.4
LOS D A A A D B
Approach Delay 10.1 8.3 24.8
Approach LOS B A C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 30 (30%), Referenced to phase 2:EBT and 6:WBT, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.72
Intersection Signal Delay: 10.5 Intersection LOS: B
Intersection Capacity Utilization 70.6% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     627: HWY 2 (KINGSTON RD) & ALEXANDER'S CROSSING
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Group Flow (vph) 127 2028 711 43 55 121
v/c Ratio 0.61 0.72 0.31 0.04 0.33 0.47
Control Delay 53.7 7.3 8.7 2.6 47.6 14.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 53.7 7.3 8.7 2.6 47.6 14.4
Queue Length 50th (m) 23.8 77.2 29.2 0.0 10.3 0.0
Queue Length 95th (m) 39.8 116.0 37.4 3.5 21.4 15.8
Internal Link Dist (m) 963.2 301.5 115.1
Turn Bay Length (m) 100.0 59.0 80.0
Base Capacity (vph) 260 2832 2281 1056 385 433
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.49 0.72 0.31 0.04 0.14 0.28

Intersection Summary



HCM Signalized Intersection Capacity Analysis PM Peak Hour
627: HWY 2 (KINGSTON RD) & ALEXANDER'S CROSSINGPickering Ajax - 2026 Future Background PM

Synchro 11 12-21-2020
IBI Group Page 44

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 117 1866 654 40 51 111
Future Volume (vph) 117 1866 654 40 51 111
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 6.6 6.6 6.6 5.9 5.9
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1807 3614 3579 1633 1825 1600
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1807 3614 3579 1633 1825 1600
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 127 2028 711 43 55 121
RTOR Reduction (vph) 0 0 0 16 0 110
Lane Group Flow (vph) 127 2028 711 27 55 11
Confl. Peds. (#/hr) 6
Heavy Vehicles (%) 1% 1% 2% 0% 0% 0%
Turn Type Prot NA NA Perm Prot Perm
Protected Phases 5 2 6 4
Permitted Phases 6 4
Actuated Green, G (s) 11.6 78.4 63.8 63.8 9.1 9.1
Effective Green, g (s) 11.6 78.4 63.8 63.8 9.1 9.1
Actuated g/C Ratio 0.12 0.78 0.64 0.64 0.09 0.09
Clearance Time (s) 3.0 6.6 6.6 6.6 5.9 5.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 209 2833 2283 1041 166 145
v/s Ratio Prot 0.07 c0.56 0.20 c0.03
v/s Ratio Perm 0.02 0.01
v/c Ratio 0.61 0.72 0.31 0.03 0.33 0.08
Uniform Delay, d1 42.0 5.3 8.2 6.7 42.6 41.6
Progression Factor 1.00 1.00 0.94 0.88 1.00 1.00
Incremental Delay, d2 4.9 1.6 0.3 0.0 1.2 0.2
Delay (s) 47.0 6.9 8.0 5.9 43.8 41.8
Level of Service D A A A D D
Approach Delay (s) 9.3 7.9 42.4
Approach LOS A A D

Intersection Summary
HCM 2000 Control Delay 10.8 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 15.5
Intersection Capacity Utilization 70.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 278 1681 598 82 227 117
Future Volume (vph) 278 1681 598 82 227 117
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 105.0 60.0 50.0 0.0
Storage Lanes 1 1 1 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Ped Bike Factor 1.00 0.98
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1825 3614 3579 1633 1789 1601
Flt Permitted 0.402 0.950
Satd. Flow (perm) 772 3614 3579 1596 1789 1601
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 89 127
Link Speed (k/h) 70 70 60
Link Distance (m) 325.5 140.2 739.1
Travel Time (s) 16.7 7.2 44.3
Confl. Peds. (#/hr) 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 1% 2% 0% 2% 2%
Adj. Flow (vph) 302 1827 650 89 247 127
Shared Lane Traffic (%)
Lane Group Flow (vph) 302 1827 650 89 247 127
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14
Number of Detectors 1 0 0 0 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 0.0 15.0 15.0
Trailing Detector (m) 15.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 1.8 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA NA Perm Prot Perm
Protected Phases 2 6 4
Permitted Phases 2 6 4
Detector Phase 2 2 6 6 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 20.0 8.0 8.0
Minimum Split (s) 29.0 29.0 29.0 29.0 27.0 27.0
Total Split (s) 72.0 72.0 72.0 72.0 28.0 28.0
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Lane Group EBL EBT WBT WBR SBL SBR
Total Split (%) 72.0% 72.0% 72.0% 72.0% 28.0% 28.0%
Maximum Green (s) 65.2 65.2 65.2 65.2 21.7 21.7
Yellow Time (s) 5.0 5.0 5.0 5.0 4.2 4.2
All-Red Time (s) 1.8 1.8 1.8 1.8 2.1 2.1
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.8 6.8 6.8 6.8 6.3 6.3
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None
Walk Time (s) 16.0 16.0 16.0 16.0 15.0 15.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 68.8 68.8 68.8 68.8 18.1 18.1
Actuated g/C Ratio 0.69 0.69 0.69 0.69 0.18 0.18
v/c Ratio 0.57 0.74 0.26 0.08 0.76 0.32
Control Delay 12.5 12.5 6.7 1.6 54.0 8.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 12.5 12.5 6.7 1.6 54.0 8.4
LOS B B A A D A
Approach Delay 12.5 6.1 38.5
Approach LOS B A D

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 38 (38%), Referenced to phase 2:EBTL and 6:WBT, Start of Green
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.76
Intersection Signal Delay: 14.0 Intersection LOS: B
Intersection Capacity Utilization 70.0% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     629: HWY 2 (KINGSTON RD) & AUDLEY RD
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Group Flow (vph) 302 1827 650 89 247 127
v/c Ratio 0.57 0.74 0.26 0.08 0.76 0.32
Control Delay 12.5 12.5 6.7 1.6 54.0 8.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 12.5 12.5 6.7 1.6 54.0 8.4
Queue Length 50th (m) 35.4 137.0 23.0 0.0 45.4 0.0
Queue Length 95th (m) m70.9 184.3 33.6 4.8 69.3 14.1
Internal Link Dist (m) 301.5 116.2 715.1
Turn Bay Length (m) 105.0 60.0 50.0
Base Capacity (vph) 530 2485 2460 1125 388 446
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.57 0.74 0.26 0.08 0.64 0.28

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 278 1681 598 82 227 117
Future Volume (vph) 278 1681 598 82 227 117
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.8 6.8 6.8 6.8 6.3 6.3
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.98 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1823 3614 3579 1596 1789 1601
Flt Permitted 0.40 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 771 3614 3579 1596 1789 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 302 1827 650 89 247 127
RTOR Reduction (vph) 0 0 0 28 0 104
Lane Group Flow (vph) 302 1827 650 61 247 23
Confl. Peds. (#/hr) 1 1
Heavy Vehicles (%) 0% 1% 2% 0% 2% 2%
Turn Type Perm NA NA Perm Prot Perm
Protected Phases 2 6 4
Permitted Phases 2 6 4
Actuated Green, G (s) 68.8 68.8 68.8 68.8 18.1 18.1
Effective Green, g (s) 68.8 68.8 68.8 68.8 18.1 18.1
Actuated g/C Ratio 0.69 0.69 0.69 0.69 0.18 0.18
Clearance Time (s) 6.8 6.8 6.8 6.8 6.3 6.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 530 2486 2462 1098 323 289
v/s Ratio Prot c0.51 0.18 c0.14
v/s Ratio Perm 0.39 0.04 0.01
v/c Ratio 0.57 0.73 0.26 0.06 0.76 0.08
Uniform Delay, d1 8.0 9.8 5.9 5.1 38.9 34.0
Progression Factor 0.95 1.02 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.2 1.4 0.3 0.1 10.3 0.1
Delay (s) 10.8 11.5 6.2 5.2 49.2 34.1
Level of Service B B A A D C
Approach Delay (s) 11.4 6.1 44.1
Approach LOS B A D

Intersection Summary
HCM 2000 Control Delay 14.0 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 13.1
Intersection Capacity Utilization 70.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings PM Peak Hour
28: Dundas St. & Des Newman Bvld Whitby Oshawa - 2026 Future Background PM

Synchro 11 12-23-2020
IBI Group Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 120 1816 0 0 938 120 0 0 0 55 0 55
Future Volume (vph) 120 1816 0 0 938 120 0 0 0 55 0 55
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 40.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 1 0 0 0 0 0 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.983 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1750 3500 0 0 3440 0 0 0 0 1750 0 1566
Flt Permitted 0.205 0.950
Satd. Flow (perm) 378 3500 0 0 3440 0 0 0 0 1750 0 1566
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 33 60
Link Speed (k/h) 48 48 48 48
Link Distance (m) 830.5 322.1 13.3 246.4
Travel Time (s) 62.3 24.2 1.0 18.5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 130 1974 0 0 1020 130 0 0 0 60 0 60
Shared Lane Traffic (%)
Lane Group Flow (vph) 130 1974 0 0 1150 0 0 0 0 60 0 60
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 97 97 97 97 97 97 97 97
Turn Type Perm NA NA Perm Perm
Protected Phases 4 8
Permitted Phases 4 6 6
Minimum Split (s) 22.5 22.5 22.5 22.5 22.5
Total Split (s) 57.0 57.0 57.0 23.0 23.0
Total Split (%) 71.3% 71.3% 71.3% 28.8% 28.8%
Maximum Green (s) 50.5 50.5 50.5 16.5 16.5
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.8 2.8 2.8 2.8 2.8
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.5 6.5 6.5 6.5 6.5
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 11.0 11.0 11.0 11.0 11.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 50.5 50.5 50.5 16.5 16.5
Actuated g/C Ratio 0.63 0.63 0.63 0.21 0.21
v/c Ratio 0.55 0.89 0.53 0.17 0.16
Control Delay 19.1 19.4 13.6 27.6 8.9
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 19.1 19.4 13.6 27.6 8.9
LOS B B B C A
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Approach Delay 19.4 13.6 18.3
Approach LOS B B B

Intersection Summary
Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 0 (0%), Referenced to phase 2: and 6:SBL, Start of Green
Natural Cycle: 75
Control Type: Pretimed
Maximum v/c Ratio: 0.89
Intersection Signal Delay: 17.4 Intersection LOS: B
Intersection Capacity Utilization 62.3% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     28: Dundas St. & Des Newman Bvld
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Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 130 1974 1150 60 60
v/c Ratio 0.55 0.89 0.53 0.17 0.16
Control Delay 19.1 19.4 13.6 27.6 8.9
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 19.1 19.4 13.6 27.6 8.9
Queue Length 50th (m) 9.1 109.0 55.8 7.0 0.0
Queue Length 95th (m) 26.9 #147.5 81.9 15.8 8.3
Internal Link Dist (m) 806.5 298.1
Turn Bay Length (m) 40.0
Base Capacity (vph) 238 2209 2183 360 370
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.55 0.89 0.53 0.17 0.16

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 120 1816 0 0 938 120 0 0 0 55 0 55
Future Volume (vph) 120 1816 0 0 938 120 0 0 0 55 0 55
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.5 6.5 6.5 6.5
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.98 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1750 3500 3441 1750 1566
Flt Permitted 0.21 1.00 1.00 0.95 1.00
Satd. Flow (perm) 379 3500 3441 1750 1566
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 130 1974 0 0 1020 130 0 0 0 60 0 60
RTOR Reduction (vph) 0 0 0 0 12 0 0 0 0 0 0 48
Lane Group Flow (vph) 130 1974 0 0 1138 0 0 0 0 60 0 12
Turn Type Perm NA NA Perm Perm
Protected Phases 4 8
Permitted Phases 4 6 6
Actuated Green, G (s) 50.5 50.5 50.5 16.5 16.5
Effective Green, g (s) 50.5 50.5 50.5 16.5 16.5
Actuated g/C Ratio 0.63 0.63 0.63 0.21 0.21
Clearance Time (s) 6.5 6.5 6.5 6.5 6.5
Lane Grp Cap (vph) 239 2209 2172 360 322
v/s Ratio Prot c0.56 0.33
v/s Ratio Perm 0.34 c0.03 0.01
v/c Ratio 0.54 0.89 0.52 0.17 0.04
Uniform Delay, d1 8.3 12.5 8.1 26.1 25.4
Progression Factor 1.00 1.00 1.58 1.00 1.00
Incremental Delay, d2 8.6 6.1 0.9 1.0 0.2
Delay (s) 16.9 18.6 13.7 27.1 25.6
Level of Service B B B C C
Approach Delay (s) 18.4 13.7 0.0 26.4
Approach LOS B B A C

Intersection Summary
HCM 2000 Control Delay 17.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 62.3% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 187 1450 134 55 613 176 103 77 40 194 104 115
Future Volume (vph) 187 1450 134 55 613 176 103 77 40 194 104 115
Ideal Flow (vphpl) 2050 2005 1900 2050 1900 1900 1900 1900 1900 1900 1900 2000
Storage Length (m) 74.7 0.0 17.7 0.0 48.3 0.0 22.6 31.0
Storage Lanes 1 0 1 0 1 0 1 1
Taper Length (m) 52.7 27.2 35.3 27.7
Lane Util. Factor 1.00 *1.00 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 1.00 0.99 0.99 1.00 1.00 0.98
Frt 0.987 0.967 0.949 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1448 3445 0 1481 3065 0 1608 1509 0 1653 1693 1542
Flt Permitted 0.307 0.087 0.684 0.676
Satd. Flow (perm) 465 3445 0 136 3065 0 1152 1509 0 1175 1693 1514
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 23 82 30 125
Link Speed (k/h) 50 50 50 50
Link Distance (m) 212.7 275.0 217.8 231.7
Travel Time (s) 15.3 19.8 15.7 16.7
Confl. Peds. (#/hr) 11 3 3 11 5 1 1 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 33% 12% 28% 30% 10% 17% 11% 21% 11% 8% 11% 9%
Adj. Flow (vph) 203 1576 146 60 666 191 112 84 43 211 113 125
Shared Lane Traffic (%)
Lane Group Flow (vph) 203 1722 0 60 857 0 112 127 0 211 113 125
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.92 0.95 1.01 0.92 1.01 1.01 1.01 1.01 1.01 1.01 1.01 0.95
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 0 0 0 1 1 1 1 0
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 0.0 15.0 15.0 9.0 15.0 0.0
Trailing Detector (m) 15.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 0.0 0.0 0.0 15.0 15.0 9.0 15.0 0.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA Perm NA Perm NA Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4 4
Detector Phase 2 8 8 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 29.0 29.0 29.0 29.0 26.0 26.0 26.0 26.0 26.0
Total Split (s) 54.0 54.0 54.0 54.0 26.0 26.0 26.0 26.0 26.0
Total Split (%) 67.5% 67.5% 67.5% 67.5% 32.5% 32.5% 32.5% 32.5% 32.5%
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 47.8 47.8 47.8 47.8 20.1 20.1 20.1 20.1 20.1
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.5 2.5 2.5 2.5 2.2 2.2 2.2 2.2 2.2
Lost Time Adjust (s) -3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.2 6.2 6.2 6.2 5.9 5.9 5.9 5.9 5.9
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None None None None
Walk Time (s) 14.0 14.0 14.0 14.0 13.0 13.0 14.0 14.0 14.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 53.2 50.2 50.2 50.2 17.7 17.7 17.7 17.7 17.7
Actuated g/C Ratio 0.66 0.63 0.63 0.63 0.22 0.22 0.22 0.22 0.22
v/c Ratio 0.66 0.79 0.71 0.44 0.44 0.36 0.81 0.30 0.29
Control Delay 17.1 12.4 56.2 4.8 31.8 22.0 53.6 27.3 6.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 17.1 12.4 56.2 4.8 31.8 22.0 53.6 27.3 6.8
LOS B B E A C C D C A
Approach Delay 12.9 8.1 26.6 33.9
Approach LOS B A C C

Intersection Summary
Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 21.6 (27%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.81
Intersection Signal Delay: 15.3 Intersection LOS: B
Intersection Capacity Utilization 91.4% ICU Level of Service F
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     93: JEFFREY ST/MCQUAY ST & DUNDAS ST
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 203 1722 60 857 112 127 211 113 125
v/c Ratio 0.66 0.79 0.71 0.44 0.44 0.36 0.81 0.30 0.29
Control Delay 17.1 12.4 56.2 4.8 31.8 22.0 53.6 27.3 6.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 17.1 12.4 56.2 4.8 31.8 22.0 53.6 27.3 6.8
Queue Length 50th (m) 12.0 58.1 4.8 12.8 13.0 10.9 27.0 12.7 0.0
Queue Length 95th (m) m20.2 83.1 #27.3 16.9 26.3 23.8 #55.1 24.7 11.0
Internal Link Dist (m) 188.7 251.0 193.8 207.7
Turn Bay Length (m) 74.7 17.7 48.3 22.6 31.0
Base Capacity (vph) 309 2168 85 1952 289 401 295 425 432
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.66 0.79 0.71 0.44 0.39 0.32 0.72 0.27 0.29

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 187 1450 134 55 613 176 103 77 40 194 104 115
Future Volume (vph) 187 1450 134 55 613 176 103 77 40 194 104 115
Ideal Flow (vphpl) 2050 2005 1900 2050 1900 1900 1900 1900 1900 1900 1900 2000
Total Lost time (s) 3.2 6.2 6.2 6.2 5.9 5.9 5.9 5.9 5.9
Lane Util. Factor 1.00 *1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 0.99 1.00 1.00 1.00 0.99 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.97 1.00 0.95 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1439 3446 1481 3064 1599 1510 1651 1693 1514
Flt Permitted 0.31 1.00 0.09 1.00 0.68 1.00 0.68 1.00 1.00
Satd. Flow (perm) 465 3446 136 3064 1152 1510 1174 1693 1514
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 203 1576 146 60 666 191 112 84 43 211 113 125
RTOR Reduction (vph) 0 9 0 0 31 0 0 23 0 0 0 97
Lane Group Flow (vph) 203 1713 0 60 826 0 112 104 0 211 113 28
Confl. Peds. (#/hr) 11 3 3 11 5 1 1 5
Heavy Vehicles (%) 33% 12% 28% 30% 10% 17% 11% 21% 11% 8% 11% 9%
Turn Type Perm NA Perm NA Perm NA Perm NA Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4 4
Actuated Green, G (s) 50.2 50.2 50.2 50.2 17.7 17.7 17.7 17.7 17.7
Effective Green, g (s) 53.2 50.2 50.2 50.2 17.7 17.7 17.7 17.7 17.7
Actuated g/C Ratio 0.67 0.63 0.63 0.63 0.22 0.22 0.22 0.22 0.22
Clearance Time (s) 6.2 6.2 6.2 6.2 5.9 5.9 5.9 5.9 5.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 309 2162 85 1922 254 334 259 374 334
v/s Ratio Prot c0.50 0.27 0.07 0.07
v/s Ratio Perm 0.44 0.44 0.10 c0.18 0.02
v/c Ratio 0.66 0.79 0.71 0.43 0.44 0.31 0.81 0.30 0.08
Uniform Delay, d1 8.0 11.0 10.0 7.6 26.9 26.0 29.6 26.0 24.7
Progression Factor 0.85 0.87 0.67 0.55 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.6 1.9 38.4 0.7 1.2 0.5 17.6 0.5 0.1
Delay (s) 13.4 11.5 45.2 4.9 28.1 26.6 47.2 26.5 24.8
Level of Service B B D A C C D C C
Approach Delay (s) 11.7 7.5 27.3 35.7
Approach LOS B A C D

Intersection Summary
HCM 2000 Control Delay 14.7 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.1
Intersection Capacity Utilization 91.4% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 158 1342 143 18 682 94 115 173 13 63 139 83
Future Volume (vph) 158 1342 143 18 682 94 115 173 13 63 139 83
Ideal Flow (vphpl) 1900 2005 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 44.5 0.0 49.7 157.1 23.4 14.6 35.0 0.0
Storage Lanes 1 0 1 1 1 1 0 0
Taper Length (m) 31.3 29.4 40.9 25.0
Lane Util. Factor 1.00 *1.00 *1.00 1.00 *1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 0.97 1.00 0.98 0.99 1.00
Frt 0.986 0.850 0.850 0.944
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1545 3329 0 1361 3316 1331 1560 1626 1261 1591 1559 0
Flt Permitted 0.358 0.092 0.553 0.637
Satd. Flow (perm) 580 3329 0 132 3316 1291 907 1626 1238 1061 1559 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 23 102 48 38
Link Speed (k/h) 50 50 50 50
Link Distance (m) 281.1 304.8 357.8 497.0
Travel Time (s) 20.2 21.9 25.8 35.8
Confl. Peds. (#/hr) 5 4 4 5 1 6 6 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 4% 6% 0% 18% 2% 8% 3% 4% 14% 1% 3% 0%
Adj. Flow (vph) 172 1459 155 20 741 102 125 188 14 68 151 90
Shared Lane Traffic (%)
Lane Group Flow (vph) 172 1614 0 20 741 102 125 188 14 68 241 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes Yes
Headway Factor 1.16 1.08 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA Perm NA Perm Perm NA Perm Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 6 8 8 4
Minimum Split (s) 29.0 29.0 29.0 29.0 29.0 30.0 30.0 30.0 30.0 30.0
Total Split (s) 50.0 50.0 50.0 50.0 50.0 30.0 30.0 30.0 30.0 30.0
Total Split (%) 62.5% 62.5% 62.5% 62.5% 62.5% 37.5% 37.5% 37.5% 37.5% 37.5%
Maximum Green (s) 43.5 43.5 43.5 43.5 43.5 23.5 23.5 23.5 23.5 23.5
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 -1.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.5 6.5 6.5 6.5 6.5 5.5 6.5 6.5 6.5 6.5
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 14.0 14.0 14.0 14.0 14.0 17.0 17.0 17.0 17.0 17.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 43.5 43.5 43.5 43.5 43.5 24.5 23.5 23.5 23.5 23.5
Actuated g/C Ratio 0.54 0.54 0.54 0.54 0.54 0.31 0.29 0.29 0.29 0.29
v/c Ratio 0.55 0.89 0.28 0.41 0.14 0.45 0.39 0.04 0.22 0.50
Control Delay 24.2 26.5 17.8 8.6 1.8 28.7 25.6 0.2 23.7 23.7
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 24.2 26.5 17.8 8.6 1.8 28.7 25.6 0.2 23.7 23.7
LOS C C B A A C C A C C
Approach Delay 26.3 8.0 25.7 23.7
Approach LOS C A C C

Intersection Summary
Area Type: CBD
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 46.4 (58%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 75
Control Type: Pretimed
Maximum v/c Ratio: 0.89
Intersection Signal Delay: 21.2 Intersection LOS: C
Intersection Capacity Utilization 107.2% ICU Level of Service G
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     94: COCHRANE ST/RR 43 (COCHRANE ST) & DUNDAS ST
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Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 172 1614 20 741 102 125 188 14 68 241
v/c Ratio 0.55 0.89 0.28 0.41 0.14 0.45 0.39 0.04 0.22 0.50
Control Delay 24.2 26.5 17.8 8.6 1.8 28.7 25.6 0.2 23.7 23.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 24.2 26.5 17.8 8.6 1.8 28.7 25.6 0.2 23.7 23.7
Queue Length 50th (m) 18.1 97.3 1.0 20.1 0.8 14.0 20.9 0.0 7.1 23.1
Queue Length 95th (m) 36.2 #120.6 m2.5 25.0 m3.0 28.5 36.9 0.2 16.3 42.3
Internal Link Dist (m) 257.1 280.8 333.8 473.0
Turn Bay Length (m) 44.5 49.7 157.1 23.4 14.6 35.0
Base Capacity (vph) 315 1820 71 1803 748 277 477 397 311 484
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.55 0.89 0.28 0.41 0.14 0.45 0.39 0.04 0.22 0.50

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Signalized Intersection Capacity Analysis PM Peak Hour
94: COCHRANE ST/RR 43 (COCHRANE ST) & DUNDAS STWhitby Oshawa - 2026 Future Background PM

Synchro 11 12-23-2020
IBI Group Page 12

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 158 1342 143 18 682 94 115 173 13 63 139 83
Future Volume (vph) 158 1342 143 18 682 94 115 173 13 63 139 83
Ideal Flow (vphpl) 1900 2005 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.5 6.5 6.5 6.5 5.5 6.5 6.5 6.5 6.5
Lane Util. Factor 1.00 *1.00 1.00 *1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.97 1.00 1.00 0.98 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.94
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1539 3327 1361 3316 1291 1559 1626 1238 1583 1559
Flt Permitted 0.36 1.00 0.09 1.00 1.00 0.55 1.00 1.00 0.64 1.00
Satd. Flow (perm) 580 3327 132 3316 1291 908 1626 1238 1061 1559
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 172 1459 155 20 741 102 125 188 14 68 151 90
RTOR Reduction (vph) 0 10 0 0 0 47 0 0 10 0 27 0
Lane Group Flow (vph) 172 1604 0 20 741 55 125 188 4 68 214 0
Confl. Peds. (#/hr) 5 4 4 5 1 6 6 1
Heavy Vehicles (%) 4% 6% 0% 18% 2% 8% 3% 4% 14% 1% 3% 0%
Turn Type Perm NA Perm NA Perm Perm NA Perm Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 6 8 8 4
Actuated Green, G (s) 43.5 43.5 43.5 43.5 43.5 23.5 23.5 23.5 23.5 23.5
Effective Green, g (s) 43.5 43.5 43.5 43.5 43.5 24.5 23.5 23.5 23.5 23.5
Actuated g/C Ratio 0.54 0.54 0.54 0.54 0.54 0.31 0.29 0.29 0.29 0.29
Clearance Time (s) 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5
Lane Grp Cap (vph) 315 1809 71 1803 701 278 477 363 311 457
v/s Ratio Prot c0.48 0.22 0.12 0.14
v/s Ratio Perm 0.30 0.15 0.04 c0.14 0.00 0.06
v/c Ratio 0.55 0.89 0.28 0.41 0.08 0.45 0.39 0.01 0.22 0.47
Uniform Delay, d1 11.8 16.1 9.8 10.7 8.7 22.3 22.6 20.0 21.3 23.1
Progression Factor 1.38 1.24 0.71 0.73 0.66 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.8 6.0 8.8 0.6 0.2 5.2 2.4 0.1 1.6 3.4
Delay (s) 22.1 25.9 15.8 8.5 6.0 27.5 25.0 20.1 22.9 26.6
Level of Service C C B A A C C C C C
Approach Delay (s) 25.6 8.4 25.7 25.8
Approach LOS C A C C

Intersection Summary
HCM 2000 Control Delay 21.1 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 107.2% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 121 1738 42 53 718 10 26 7 55 26 17 42
Future Volume (vph) 121 1738 42 53 718 10 26 7 55 26 17 42
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 41.1 0.0 47.6 0.0 17.0 0.0 18.6 0.0
Storage Lanes 1 0 1 0 1 1 1 0
Taper Length (m) 46.4 52.7 27.1 21.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 1.00 0.99 0.96 0.97 0.98
Frt 0.996 0.998 0.850 0.892
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1394 3092 0 1513 3268 0 1750 1879 1479 1785 1539 0
Flt Permitted 0.352 0.076 0.715 0.752
Satd. Flow (perm) 515 3092 0 121 3268 0 1305 1879 1423 1376 1539 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 5 3 45 46
Link Speed (k/h) 50 50 50 50
Link Distance (m) 277.9 212.7 115.0 89.8
Travel Time (s) 20.0 15.3 8.3 6.5
Confl. Peds. (#/hr) 6 17 17 6 9 23 23 9
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 28% 15% 9% 18% 9% 7% 2% 0% 8% 0% 0% 10%
Adj. Flow (vph) 132 1889 46 58 780 11 28 8 60 28 18 46
Shared Lane Traffic (%)
Lane Group Flow (vph) 132 1935 0 58 791 0 28 8 60 28 64 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 0 1 0 1 1 0 1 1
Detector Template 
Leading Detector (m) 19.5 0.0 19.5 0.0 9.0 15.0 0.0 9.0 15.0
Trailing Detector (m) 15.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 4.5 0.0 4.5 0.0 9.0 15.0 0.0 9.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA Perm NA Perm Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 8 4
Detector Phase 2 6 8 8 4 4
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 31.0 31.0 31.0 31.0 29.0 29.0 29.0 29.0 29.0
Total Split (s) 51.0 51.0 51.0 51.0 29.0 29.0 29.0 29.0 29.0
Total Split (%) 63.8% 63.8% 63.8% 63.8% 36.3% 36.3% 36.3% 36.3% 36.3%
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 44.7 44.7 44.7 44.7 22.7 22.7 22.7 22.7 22.7
Yellow Time (s) 4.0 4.0 4.0 4.0 3.3 3.3 3.3 3.3 3.3
All-Red Time (s) 2.3 2.3 2.3 2.3 3.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None None None None
Walk Time (s) 17.0 17.0 17.0 17.0 16.0 16.0 16.0 16.0 16.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 63.1 63.1 63.1 63.1 8.4 8.4 6.8 8.4 8.4
Actuated g/C Ratio 0.79 0.79 0.79 0.79 0.10 0.10 0.08 0.10 0.10
v/c Ratio 0.33 0.79 0.61 0.31 0.20 0.04 0.37 0.19 0.32
Control Delay 9.4 14.6 38.7 2.3 36.2 32.1 21.2 35.7 19.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 9.4 14.6 38.7 2.3 36.2 32.1 21.2 35.7 19.2
LOS A B D A D C C D B
Approach Delay 14.3 4.8 26.5 24.3
Approach LOS B A C C

Intersection Summary
Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 40 (50%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.79
Intersection Signal Delay: 12.4 Intersection LOS: B
Intersection Capacity Utilization 85.0% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     420: WHITE OAKS CT & DUNDAS ST
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Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 132 1935 58 791 28 8 60 28 64
v/c Ratio 0.33 0.79 0.61 0.31 0.20 0.04 0.37 0.19 0.32
Control Delay 9.4 14.6 38.7 2.3 36.2 32.1 21.2 35.7 19.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 9.4 14.6 38.7 2.3 36.2 32.1 21.2 35.7 19.2
Queue Length 50th (m) 10.1 102.0 1.5 9.7 3.7 1.0 1.9 3.7 2.3
Queue Length 95th (m) m13.6 m121.5 #26.0 16.6 10.2 4.4 11.4 10.2 12.0
Internal Link Dist (m) 253.9 188.7 91.0 65.8
Turn Bay Length (m) 41.1 47.6 17.0 18.6
Base Capacity (vph) 406 2439 95 2577 370 533 162 390 469
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.33 0.79 0.61 0.31 0.08 0.02 0.37 0.07 0.14

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 121 1738 42 53 718 10 26 7 55 26 17 42
Future Volume (vph) 121 1738 42 53 718 10 26 7 55 26 17 42
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.96 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.97 1.00
Frt 1.00 1.00 1.00 1.00 1.00 1.00 0.85 1.00 0.89
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1389 3093 1511 3268 1733 1879 1423 1739 1539
Flt Permitted 0.35 1.00 0.08 1.00 0.72 1.00 1.00 0.75 1.00
Satd. Flow (perm) 516 3093 121 3268 1305 1879 1423 1377 1539
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 132 1889 46 58 780 11 28 8 60 28 18 46
RTOR Reduction (vph) 0 1 0 0 1 0 0 0 41 0 42 0
Lane Group Flow (vph) 132 1934 0 58 790 0 28 8 19 28 22 0
Confl. Peds. (#/hr) 6 17 17 6 9 23 23 9
Heavy Vehicles (%) 28% 15% 9% 18% 9% 7% 2% 0% 8% 0% 0% 10%
Turn Type Perm NA Perm NA Perm NA Perm Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 8 4
Actuated Green, G (s) 60.6 60.6 60.6 60.6 6.8 6.8 6.8 6.8 6.8
Effective Green, g (s) 60.6 60.6 60.6 60.6 6.8 6.8 6.8 6.8 6.8
Actuated g/C Ratio 0.76 0.76 0.76 0.76 0.08 0.08 0.08 0.08 0.08
Clearance Time (s) 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 390 2342 91 2475 110 159 120 117 130
v/s Ratio Prot c0.63 0.24 0.00 0.01
v/s Ratio Perm 0.26 0.48 c0.02 0.01 0.02
v/c Ratio 0.34 0.83 0.64 0.32 0.25 0.05 0.16 0.24 0.17
Uniform Delay, d1 3.2 6.3 4.5 3.1 34.2 33.6 33.9 34.2 34.0
Progression Factor 1.97 1.83 0.95 0.61 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.1 1.7 27.6 0.3 1.2 0.1 0.6 1.1 0.6
Delay (s) 7.4 13.2 31.9 2.2 35.5 33.8 34.6 35.2 34.6
Level of Service A B C A D C C D C
Approach Delay (s) 12.9 4.2 34.8 34.8
Approach LOS B A C C

Intersection Summary
HCM 2000 Control Delay 11.8 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.6
Intersection Capacity Utilization 85.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings PM Peak Hour
488: DUNDAS ST & FIRE HALL 6 Whitby Oshawa - 2026 Future Background PM

Synchro 11 12-23-2020
IBI Group Page 17

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 1685 0 0 881 0 0 0 0 0 0 0
Future Volume (vph) 0 1685 0 0 881 0 0 0 0 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt
Flt Protected
Satd. Flow (prot) 0 3500 0 0 3500 0 0 0 0 0 0 0
Flt Permitted
Satd. Flow (perm) 0 3500 0 0 3500 0 0 0 0 0 0 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR)
Link Speed (k/h) 50 50 50 50
Link Distance (m) 260.0 281.1 73.8 91.9
Travel Time (s) 18.7 20.2 5.3 6.6
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1832 0 0 958 0 0 0 0 0 0 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 1832 0 0 958 0 0 0 0 0 0 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 0.0 0.0
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 9.0 4.8 4.8
Two way Left Turn Lane Yes Yes
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 0 0
Detector Template 
Leading Detector (m) 0.0 0.0
Trailing Detector (m) 0.0 0.0
Turn Type NA NA
Protected Phases 2 2
Permitted Phases
Detector Phase
Switch Phase
Minimum Initial (s) 15.0 15.0
Minimum Split (s) 23.0 23.0
Total Split (s) 58.0 58.0
Total Split (%) 72.5% 72.5%
Maximum Green (s) 52.1 52.1
Yellow Time (s) 4.0 4.0
All-Red Time (s) 1.9 1.9
Lost Time Adjust (s) 0.0 0.0
Total Lost Time (s) 5.9 5.9
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0
Recall Mode C-Max C-Max
Walk Time (s) 5.0 5.0
Flash Dont Walk (s) 5.0 5.0
Pedestrian Calls (#/hr) 0 0
Act Effct Green (s) 80.0 80.0
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Lane Group Ø4
Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphpl)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (k/h)
Link Distance (m)
Travel Time (s)
Peak Hour Factor
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(m)
Link Offset(m)
Crosswalk Width(m)
Two way Left Turn Lane
Headway Factor
Turning Speed (k/h)
Number of Detectors 
Detector Template 
Leading Detector (m)
Trailing Detector (m)
Turn Type
Protected Phases 4
Permitted Phases
Detector Phase
Switch Phase
Minimum Initial (s) 8.0
Minimum Split (s) 22.0
Total Split (s) 22.0
Total Split (%) 28%
Maximum Green (s) 18.0
Yellow Time (s) 3.0
All-Red Time (s) 1.0
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0
Recall Mode None
Walk Time (s) 12.0
Flash Dont Walk (s) 5.0
Pedestrian Calls (#/hr) 0
Act Effct Green (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Actuated g/C Ratio 1.00 1.00
v/c Ratio 0.52 0.27
Control Delay 0.3 0.2
Queue Delay 0.0 0.0
Total Delay 0.3 0.2
LOS A A
Approach Delay 0.3 0.2
Approach LOS A A

Intersection Summary
Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 70.4 (88%), Referenced to phase 2:EBWB, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.52
Intersection Signal Delay: 0.3 Intersection LOS: A
Intersection Capacity Utilization 51.5% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     488: DUNDAS ST & FIRE HALL 6
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Lane Group Ø4
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS

Intersection Summary
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Lane Group EBT WBT
Lane Group Flow (vph) 1832 958
v/c Ratio 0.52 0.27
Control Delay 0.3 0.2
Queue Delay 0.0 0.0
Total Delay 0.3 0.2
Queue Length 50th (m) 0.0 0.0
Queue Length 95th (m) 0.0 0.0
Internal Link Dist (m) 236.0 257.1
Turn Bay Length (m)
Base Capacity (vph) 3500 3500
Starvation Cap Reductn 0 0
Spillback Cap Reductn 0 0
Storage Cap Reductn 0 0
Reduced v/c Ratio 0.52 0.27

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 1685 0 0 881 0 0 0 0 0 0 0
Future Volume (vph) 0 1685 0 0 881 0 0 0 0 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.9 5.9
Lane Util. Factor 0.95 0.95
Frt 1.00 1.00
Flt Protected 1.00 1.00
Satd. Flow (prot) 3500 3500
Flt Permitted 1.00 1.00
Satd. Flow (perm) 3500 3500
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1832 0 0 958 0 0 0 0 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 1832 0 0 958 0 0 0 0 0 0 0
Turn Type NA NA
Protected Phases 2 2
Permitted Phases
Actuated Green, G (s) 80.0 80.0
Effective Green, g (s) 80.0 80.0
Actuated g/C Ratio 1.00 1.00
Clearance Time (s) 5.9 5.9
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 3500 3500
v/s Ratio Prot c0.52 0.27
v/s Ratio Perm
v/c Ratio 0.52 0.27
Uniform Delay, d1 0.0 0.0
Progression Factor 1.00 1.00
Incremental Delay, d2 0.3 0.2
Delay (s) 0.3 0.2
Level of Service A A
Approach Delay (s) 0.3 0.2 0.0 0.0
Approach LOS A A A A

Intersection Summary
HCM 2000 Control Delay 0.3 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 9.9
Intersection Capacity Utilization 51.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 8 1725 848 8 11 6
Future Volume (vph) 8 1725 848 8 11 6
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 165.0 125.0 0.0 0.0
Storage Lanes 1 1 1 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1342 3336 3466 1278 1487 1065
Flt Permitted 0.250 0.950
Satd. Flow (perm) 353 3336 3466 1278 1487 1065
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 9 7
Link Speed (k/h) 48 48 48
Link Distance (m) 335.9 830.5 412.7
Travel Time (s) 25.2 62.3 31.0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 33% 7% 3% 25% 20% 50%
Adj. Flow (vph) 9 1875 922 9 12 7
Shared Lane Traffic (%)
Lane Group Flow (vph) 9 1875 922 9 12 7
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 24 14 24 14
Number of Detectors 1 0 0 0 1 0
Detector Template Left Thru Thru Right Left Right
Leading Detector (m) 24.0 0.0 0.0 0.0 24.0 0.0
Trailing Detector (m) 15.0 0.0 0.0 0.0 15.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 15.0 15.0 15.0
Detector 1 Size(m) 9.0 15.0 15.0 9.0 9.0 9.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 3.0 3.0 3.0 3.0 3.0 3.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA NA Perm Perm Perm
Protected Phases 7 4 8
Permitted Phases 4 8 6 6
Detector Phase 7 4 8 8 6 6
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 20.0 8.0 8.0
Minimum Split (s) 8.0 28.0 28.0 28.0 33.0 33.0
Total Split (s) 8.0 67.0 59.0 59.0 33.0 33.0
Total Split (%) 8.0% 67.0% 59.0% 59.0% 33.0% 33.0%
Maximum Green (s) 5.0 60.5 52.5 52.5 26.6 26.6
Yellow Time (s) 3.0 4.7 4.7 4.7 3.4 3.4
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Lane Group EBL EBT WBT WBR SBL SBR
All-Red Time (s) 0.0 1.8 1.8 1.8 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.5 6.5 6.5 6.4 6.4
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None C-Max C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0 18.0 18.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 63.6 60.1 58.5 58.5 27.0 27.0
Actuated g/C Ratio 0.64 0.60 0.58 0.58 0.27 0.27
v/c Ratio 0.03 0.93 0.45 0.01 0.03 0.02
Control Delay 6.9 28.5 13.0 5.8 27.6 15.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 6.9 28.5 13.0 5.8 27.6 15.8
LOS A C B A C B
Approach Delay 28.4 12.9 23.3
Approach LOS C B C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2: and 6:SBL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.93
Intersection Signal Delay: 23.3 Intersection LOS: C
Intersection Capacity Utilization 65.1% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     665: Dundas St. & Halls Rd. 
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Group Flow (vph) 9 1875 922 9 12 7
v/c Ratio 0.03 0.93 0.45 0.01 0.03 0.02
Control Delay 6.9 28.5 13.0 5.8 27.6 15.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 6.9 28.5 13.0 5.8 27.6 15.8
Queue Length 50th (m) 0.5 146.8 43.1 0.0 1.6 0.0
Queue Length 95th (m) 2.1 #208.9 68.3 2.2 5.5 3.1
Internal Link Dist (m) 311.9 806.5 388.7
Turn Bay Length (m) 165.0 125.0
Base Capacity (vph) 274 2018 2028 751 400 292
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.03 0.93 0.45 0.01 0.03 0.02

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 8 1725 848 8 11 6
Future Volume (vph) 8 1725 848 8 11 6
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 6.5 6.5 6.5 6.4 6.4
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1342 3336 3466 1278 1487 1065
Flt Permitted 0.25 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 353 3336 3466 1278 1487 1065
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 9 1875 922 9 12 7
RTOR Reduction (vph) 0 0 0 4 0 5
Lane Group Flow (vph) 9 1875 922 5 12 2
Heavy Vehicles (%) 33% 7% 3% 25% 20% 50%
Turn Type pm+pt NA NA Perm Perm Perm
Protected Phases 7 4 8
Permitted Phases 4 8 6 6
Actuated Green, G (s) 62.5 62.5 58.5 58.5 24.6 24.6
Effective Green, g (s) 62.5 62.5 58.5 58.5 24.6 24.6
Actuated g/C Ratio 0.62 0.62 0.58 0.58 0.25 0.25
Clearance Time (s) 3.0 6.5 6.5 6.5 6.4 6.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 230 2085 2027 747 365 261
v/s Ratio Prot 0.00 c0.56 0.27
v/s Ratio Perm 0.02 0.00 c0.01 0.00
v/c Ratio 0.04 0.90 0.45 0.01 0.03 0.01
Uniform Delay, d1 7.8 16.1 11.7 8.6 28.7 28.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 5.6 0.2 0.0 0.2 0.0
Delay (s) 7.9 21.7 11.9 8.7 28.8 28.5
Level of Service A C B A C C
Approach Delay (s) 21.6 11.9 28.7
Approach LOS C B C

Intersection Summary
HCM 2000 Control Delay 18.5 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 15.9
Intersection Capacity Utilization 65.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1085 28 74 826 12 63
Future Volume (vph) 1085 28 74 826 12 63
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 0.95 0.95 0.95 0.95 1.00 1.00
Frt 0.996 0.887
Flt Protected 0.996 0.992
Satd. Flow (prot) 3390 0 0 3397 1613 0
Flt Permitted 0.996 0.992
Satd. Flow (perm) 3390 0 0 3397 1613 0
Link Speed (k/h) 50 50 48
Link Distance (m) 205.3 52.7 76.8
Travel Time (s) 14.8 3.8 5.8
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 5% 0% 1% 5% 0% 3%
Adj. Flow (vph) 1179 30 80 898 13 68
Shared Lane Traffic (%)
Lane Group Flow (vph) 1209 0 0 978 81 0
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(m) 0.0 0.0 3.5
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 14 24 24 14
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 70.4% ICU Level of Service C
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 21 1185 15 14 870 26 1 5 22 7 1 20
Future Volume (vph) 21 1185 15 14 870 26 1 5 22 7 1 20
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 0.95 0.95 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.998 0.996 0.892 0.904
Flt Protected 0.999 0.999 0.998 0.987
Satd. Flow (prot) 0 3389 0 0 3379 0 0 1673 0 0 1618 0
Flt Permitted 0.999 0.999 0.998 0.987
Satd. Flow (perm) 0 3389 0 0 3379 0 0 1673 0 0 1618 0
Link Speed (k/h) 50 50 48 48
Link Distance (m) 52.7 118.4 74.7 85.9
Travel Time (s) 3.8 8.5 5.6 6.4
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 10% 5% 0% 0% 5% 12% 0% 0% 0% 14% 0% 0%
Adj. Flow (vph) 23 1288 16 15 946 28 1 5 24 8 1 22
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 1327 0 0 989 0 0 30 0 0 31 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 0.0 0.0
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Sign Control Free Free Stop Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 59.8% ICU Level of Service B
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 1194 67 0 653 122 0 506 27 0 531 51
Future Volume (vph) 0 1194 67 0 653 122 0 506 27 0 531 51
Ideal Flow (vphpl) 1900 2005 1900 1900 2005 1900 1900 1900 1900 1900 2005 1900
Storage Length (m) 0.0 24.2 0.0 0.0 0.0 0.0 0.0 16.9
Storage Lanes 0 1 0 1 0 0 0 1
Taper Length (m) 0.0 0.0 0.0 0.0
Lane Util. Factor 1.00 *1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.93 1.00 0.97
Frt 0.992 0.850 0.993 0.850
Flt Protected
Satd. Flow (prot) 0 3394 0 0 1732 1395 0 1613 0 0 1732 1423
Flt Permitted
Satd. Flow (perm) 0 3394 0 0 1732 1300 0 1613 0 0 1732 1380
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 10 119 4 48
Link Speed (k/h) 50 50 50 50
Link Distance (m) 102.6 205.3 239.3 85.4
Travel Time (s) 7.4 14.8 17.2 6.1
Confl. Peds. (#/hr) 21 15 15 21 5 34 34 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 4% 4% 0% 3% 3% 0% 4% 0% 0% 3% 1%
Adj. Flow (vph) 0 1298 73 0 710 133 0 550 29 0 577 55
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 1371 0 0 710 133 0 579 0 0 577 55
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 3.5 0.0 0.0
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.08 1.16 1.16 1.08 1.16 1.16 1.16 1.16 1.16 1.08 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type NA NA Perm NA NA Perm
Protected Phases 2 2 4 4
Permitted Phases 2 4
Minimum Split (s) 25.0 25.0 25.0 26.0 26.0 26.0
Total Split (s) 44.0 44.0 44.0 36.0 36.0 36.0
Total Split (%) 55.0% 55.0% 55.0% 45.0% 45.0% 45.0%
Maximum Green (s) 37.5 37.5 37.5 29.5 29.5 29.5
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.8 2.8 2.8 2.8 2.8 2.8
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.5 6.5 6.5 6.5 6.5 6.5
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 10.0 10.0 10.0 12.0 12.0 12.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 37.5 37.5 37.5 29.5 29.5 29.5
Actuated g/C Ratio 0.47 0.47 0.47 0.37 0.37 0.37
v/c Ratio 0.86 0.88 0.20 0.97 0.90 0.10
Control Delay 31.5 30.9 6.7 57.2 44.5 6.9
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 31.5 30.9 6.7 57.2 44.5 6.9
LOS C C A E D A
Approach Delay 31.5 27.1 57.2 41.2
Approach LOS C C E D

Intersection Summary
Area Type: CBD
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 0.8 (1%), Referenced to phase 2:EBWB, Start of Green
Natural Cycle: 90
Control Type: Pretimed
Maximum v/c Ratio: 0.97
Intersection Signal Delay: 36.5 Intersection LOS: D
Intersection Capacity Utilization 79.5% ICU Level of Service D
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     89: BROCK ST S & DUNDAS ST
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Lane Group EBT WBT WBR NBT SBT SBR
Lane Group Flow (vph) 1371 710 133 579 577 55
v/c Ratio 0.86 0.88 0.20 0.97 0.90 0.10
Control Delay 31.5 30.9 6.7 57.2 44.5 6.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 31.5 30.9 6.7 57.2 44.5 6.9
Queue Length 50th (m) 104.5 52.7 0.8 77.6 74.9 0.6
Queue Length 95th (m) m121.8 #141.9 14.8 #137.6 #129.7 6.9
Internal Link Dist (m) 78.6 181.3 215.3 61.4
Turn Bay Length (m) 16.9
Base Capacity (vph) 1596 811 672 597 638 539
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.86 0.88 0.20 0.97 0.90 0.10

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 1194 67 0 653 122 0 506 27 0 531 51
Future Volume (vph) 0 1194 67 0 653 122 0 506 27 0 531 51
Ideal Flow (vphpl) 1900 2005 1900 1900 2005 1900 1900 1900 1900 1900 2005 1900
Total Lost time (s) 6.5 6.5 6.5 6.5 6.5 6.5
Lane Util. Factor *1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.93 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.99 1.00 0.85 0.99 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3394 1732 1300 1614 1732 1380
Flt Permitted 1.00 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3394 1732 1300 1614 1732 1380
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1298 73 0 710 133 0 550 29 0 577 55
RTOR Reduction (vph) 0 5 0 0 0 63 0 3 0 0 0 30
Lane Group Flow (vph) 0 1366 0 0 710 70 0 576 0 0 577 25
Confl. Peds. (#/hr) 21 15 15 21 5 34 34 5
Heavy Vehicles (%) 0% 4% 4% 0% 3% 3% 0% 4% 0% 0% 3% 1%
Turn Type NA NA Perm NA NA Perm
Protected Phases 2 2 4 4
Permitted Phases 2 4
Actuated Green, G (s) 37.5 37.5 37.5 29.5 29.5 29.5
Effective Green, g (s) 37.5 37.5 37.5 29.5 29.5 29.5
Actuated g/C Ratio 0.47 0.47 0.47 0.37 0.37 0.37
Clearance Time (s) 6.5 6.5 6.5 6.5 6.5 6.5
Lane Grp Cap (vph) 1590 811 609 595 638 508
v/s Ratio Prot 0.40 c0.41 c0.36 0.33
v/s Ratio Perm 0.05 0.02
v/c Ratio 0.86 0.88 0.11 0.97 0.90 0.05
Uniform Delay, d1 18.9 19.1 11.9 24.8 23.9 16.2
Progression Factor 1.44 0.93 1.83 1.00 1.00 1.00
Incremental Delay, d2 3.7 11.4 0.3 30.0 18.6 0.2
Delay (s) 30.9 29.2 22.1 54.8 42.5 16.4
Level of Service C C C D D B
Approach Delay (s) 30.9 28.1 54.8 40.3
Approach LOS C C D D

Intersection Summary
HCM 2000 Control Delay 36.0 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 79.5% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 104 1141 112 55 554 22 146 378 88 29 191 78
Future Volume (vph) 104 1141 112 55 554 22 146 378 88 29 191 78
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 24.7 0.0 30.2 16.0 7.6 11.0 13.8 0.0
Storage Lanes 1 0 1 1 1 1 1 0
Taper Length (m) 32.9 38.5 41.4 24.7
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 1.00 1.00 1.00 0.98 0.98 0.99 0.99
Frt 0.987 0.994 0.850 0.956
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1575 3013 0 1606 3099 0 1560 1691 1437 1606 1594 0
Flt Permitted 0.393 0.108 0.487 0.324
Satd. Flow (perm) 646 3013 0 182 3099 0 787 1691 1402 545 1594 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 19 7 48 27
Link Speed (k/h) 50 50 50 50
Link Distance (m) 118.8 293.5 120.1 355.3
Travel Time (s) 8.6 21.1 8.6 25.6
Confl. Peds. (#/hr) 10 7 7 10 22 11 11 22
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 2% 5% 4% 0% 3% 0% 3% 0% 0% 0% 0% 1%
Adj. Flow (vph) 113 1240 122 60 602 24 159 411 96 32 208 85
Shared Lane Traffic (%)
Lane Group Flow (vph) 113 1362 0 60 626 0 159 411 96 32 293 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA Perm NA Perm NA Perm Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 8 4
Minimum Split (s) 28.0 28.0 28.0 28.0 28.0 28.0 28.0 28.0 28.0
Total Split (s) 48.0 48.0 48.0 48.0 32.0 32.0 32.0 32.0 32.0
Total Split (%) 60.0% 60.0% 60.0% 60.0% 40.0% 40.0% 40.0% 40.0% 40.0%
Maximum Green (s) 41.5 41.5 41.5 41.5 25.5 25.5 25.5 25.5 25.5
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 14.0 14.0 14.0 14.0 15.0 15.0 15.0 15.0 15.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 41.5 41.5 41.5 41.5 25.5 25.5 25.5 25.5 25.5
Actuated g/C Ratio 0.52 0.52 0.52 0.52 0.32 0.32 0.32 0.32 0.32
v/c Ratio 0.34 0.87 0.64 0.39 0.64 0.76 0.20 0.18 0.56
Control Delay 13.3 24.1 28.0 4.4 37.0 35.6 12.4 23.2 25.2
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 13.3 24.1 28.0 4.4 37.0 35.6 12.4 23.2 25.2
LOS B C C A D D B C C
Approach Delay 23.3 6.4 32.6 25.0
Approach LOS C A C C

Intersection Summary
Area Type: CBD
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 20.8 (26%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 65
Control Type: Pretimed
Maximum v/c Ratio: 0.87
Intersection Signal Delay: 21.8 Intersection LOS: C
Intersection Capacity Utilization 96.2% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     95: RR 45 (HENRY ST)/EUCLID ST & DUNDAS ST
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Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 113 1362 60 626 159 411 96 32 293
v/c Ratio 0.34 0.87 0.64 0.39 0.64 0.76 0.20 0.18 0.56
Control Delay 13.3 24.1 28.0 4.4 37.0 35.6 12.4 23.2 25.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 13.3 24.1 28.0 4.4 37.0 35.6 12.4 23.2 25.2
Queue Length 50th (m) 12.1 109.2 0.9 4.6 18.8 51.2 4.7 3.2 30.4
Queue Length 95th (m) m12.7 m124.5 m1.9 m9.4 #42.2 #89.5 14.2 9.5 52.4
Internal Link Dist (m) 94.8 269.5 96.1 331.3
Turn Bay Length (m) 24.7 30.2 7.6 11.0 13.8
Base Capacity (vph) 335 1572 94 1610 250 539 479 173 526
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.34 0.87 0.64 0.39 0.64 0.76 0.20 0.18 0.56

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 104 1141 112 55 554 22 146 378 88 29 191 78
Future Volume (vph) 104 1141 112 55 554 22 146 378 88 29 191 78
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 0.99
Flpb, ped/bikes 0.99 1.00 1.00 1.00 0.98 1.00 1.00 0.99 1.00
Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 0.96
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1562 3012 1605 3100 1535 1691 1402 1597 1595
Flt Permitted 0.39 1.00 0.11 1.00 0.49 1.00 1.00 0.32 1.00
Satd. Flow (perm) 646 3012 183 3100 788 1691 1402 546 1595
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 113 1240 122 60 602 24 159 411 96 32 208 85
RTOR Reduction (vph) 0 9 0 0 3 0 0 0 33 0 18 0
Lane Group Flow (vph) 113 1353 0 60 623 0 159 411 63 32 275 0
Confl. Peds. (#/hr) 10 7 7 10 22 11 11 22
Heavy Vehicles (%) 2% 5% 4% 0% 3% 0% 3% 0% 0% 0% 0% 1%
Turn Type Perm NA Perm NA Perm NA Perm Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 8 4
Actuated Green, G (s) 41.5 41.5 41.5 41.5 25.5 25.5 25.5 25.5 25.5
Effective Green, g (s) 41.5 41.5 41.5 41.5 25.5 25.5 25.5 25.5 25.5
Actuated g/C Ratio 0.52 0.52 0.52 0.52 0.32 0.32 0.32 0.32 0.32
Clearance Time (s) 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5
Lane Grp Cap (vph) 335 1562 94 1608 251 539 446 174 508
v/s Ratio Prot c0.45 0.20 c0.24 0.17
v/s Ratio Perm 0.17 0.33 0.20 0.05 0.06
v/c Ratio 0.34 0.87 0.64 0.39 0.63 0.76 0.14 0.18 0.54
Uniform Delay, d1 11.2 16.8 13.9 11.6 23.3 24.5 19.4 19.7 22.4
Progression Factor 0.99 1.19 0.33 0.34 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.4 3.5 16.7 0.4 11.6 9.8 0.7 2.3 4.1
Delay (s) 12.4 23.5 21.2 4.4 34.8 34.3 20.1 22.0 26.5
Level of Service B C C A C C C C C
Approach Delay (s) 22.7 5.8 32.4 26.1
Approach LOS C A C C

Intersection Summary
HCM 2000 Control Delay 21.4 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 96.2% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 145 1146 23 72 777 213 33 645 79 283 422 78
Future Volume (vph) 145 1146 23 72 777 213 33 645 79 283 422 78
Ideal Flow (vphpl) 2050 2005 1900 1900 2005 1900 1900 2005 1900 2050 1900 1900
Storage Length (m) 17.1 0.0 98.4 0.0 23.5 0.0 102.4 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 37.0 12.6 27.3 30.0
Lane Util. Factor 1.00 *1.00 0.95 1.00 *1.00 0.95 1.00 *1.00 0.95 1.00 0.95 0.95
Ped Bike Factor 1.00 1.00 1.00 0.99 0.99 1.00 1.00 0.99
Frt 0.997 0.968 0.984 0.977
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1667 3386 0 1545 3291 0 1447 3395 0 1620 3060 0
Flt Permitted 0.128 0.112 0.449 0.206
Satd. Flow (perm) 224 3386 0 182 3291 0 676 3395 0 350 3060 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 2 42 14 26
Link Speed (k/h) 50 50 50 40
Link Distance (m) 457.3 160.3 1037.5 218.0
Travel Time (s) 32.9 11.5 74.7 19.6
Confl. Peds. (#/hr) 13 26 26 13 23 17 17 23
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 4% 5% 6% 4% 4% 6% 11% 3% 4% 7% 2% 2%
Adj. Flow (vph) 158 1246 25 78 845 232 36 701 86 308 459 85
Shared Lane Traffic (%)
Lane Group Flow (vph) 158 1271 0 78 1077 0 36 787 0 308 544 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.05 1.08 1.16 1.16 1.08 1.16 1.16 1.08 1.16 1.05 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type pm+pt NA pm+pt NA Perm NA pm+pt NA
Protected Phases 5 2 1 6 8 7 4
Permitted Phases 2 6 8 4
Minimum Split (s) 10.5 41.0 10.5 41.0 35.0 35.0 11.5 35.0
Total Split (s) 10.5 42.1 10.5 42.1 35.0 35.0 12.4 47.4
Total Split (%) 10.5% 42.1% 10.5% 42.1% 35.0% 35.0% 12.4% 47.4%
Maximum Green (s) 6.8 35.6 6.8 35.6 28.5 28.5 8.7 40.9
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 0.0 2.8 0.0 2.8 2.8 2.8 0.0 2.8
Lost Time Adjust (s) -3.0 0.0 0.0 0.0 0.0 0.0 -3.0 0.0
Total Lost Time (s) 0.7 6.5 3.7 6.5 6.5 6.5 0.7 6.5
Lead/Lag Lead Lag Lead Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 25.0 25.0 21.0 21.0 21.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 51.2 35.6 45.2 35.6 28.5 28.5 46.7 40.9
Actuated g/C Ratio 0.51 0.36 0.45 0.36 0.28 0.28 0.47 0.41
v/c Ratio 0.62 1.05 0.45 0.90 0.19 0.81 0.99 0.43
Control Delay 25.2 73.7 24.8 36.0 30.2 40.1 70.5 21.4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 25.2 73.7 24.8 36.0 30.2 40.1 70.5 21.4
LOS C E C D C D E C
Approach Delay 68.4 35.3 39.7 39.1
Approach LOS E D D D

Intersection Summary
Area Type: CBD
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 110
Control Type: Pretimed
Maximum v/c Ratio: 1.05
Intersection Signal Delay: 48.0 Intersection LOS: D
Intersection Capacity Utilization 95.6% ICU Level of Service F
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     96: GARDEN ST & DUNDAS ST
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 158 1271 78 1077 36 787 308 544
v/c Ratio 0.62 1.05 0.45 0.90 0.19 0.81 0.99 0.43
Control Delay 25.2 73.7 24.8 36.0 30.2 40.1 70.5 21.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 25.2 73.7 24.8 36.0 30.2 40.1 70.5 21.4
Queue Length 50th (m) 14.3 ~124.8 5.9 65.7 4.9 63.9 35.0 34.0
Queue Length 95th (m) 27.8 #161.0 15.8 #115.2 12.6 83.6 #80.6 46.9
Internal Link Dist (m) 433.3 136.3 1013.5 194.0
Turn Bay Length (m) 17.1 98.4 23.5 102.4
Base Capacity (vph) 256 1206 174 1198 192 977 312 1266
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.62 1.05 0.45 0.90 0.19 0.81 0.99 0.43

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 145 1146 23 72 777 213 33 645 79 283 422 78
Future Volume (vph) 145 1146 23 72 777 213 33 645 79 283 422 78
Ideal Flow (vphpl) 2050 2005 1900 1900 2005 1900 1900 2005 1900 2050 1900 1900
Total Lost time (s) 0.7 6.5 3.7 6.5 6.5 6.5 0.7 6.5
Lane Util. Factor 1.00 *1.00 1.00 *1.00 1.00 *1.00 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.97 1.00 0.98 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1666 3386 1544 3290 1430 3393 1619 3059
Flt Permitted 0.13 1.00 0.11 1.00 0.45 1.00 0.21 1.00
Satd. Flow (perm) 224 3386 183 3290 676 3393 350 3059
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 158 1246 25 78 845 232 36 701 86 308 459 85
RTOR Reduction (vph) 0 1 0 0 27 0 0 10 0 0 15 0
Lane Group Flow (vph) 158 1270 0 78 1050 0 36 777 0 308 529 0
Confl. Peds. (#/hr) 13 26 26 13 23 17 17 23
Heavy Vehicles (%) 4% 5% 6% 4% 4% 6% 11% 3% 4% 7% 2% 2%
Turn Type pm+pt NA pm+pt NA Perm NA pm+pt NA
Protected Phases 5 2 1 6 8 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 42.4 35.6 42.4 35.6 28.5 28.5 40.9 40.9
Effective Green, g (s) 48.4 35.6 42.4 35.6 28.5 28.5 43.9 40.9
Actuated g/C Ratio 0.48 0.36 0.42 0.36 0.28 0.28 0.44 0.41
Clearance Time (s) 3.7 6.5 3.7 6.5 6.5 6.5 3.7 6.5
Lane Grp Cap (vph) 249 1205 170 1171 192 967 302 1251
v/s Ratio Prot c0.06 c0.38 0.03 0.32 c0.23 c0.12 0.17
v/s Ratio Perm 0.24 0.16 0.05 0.33
v/c Ratio 0.63 1.05 0.46 0.90 0.19 0.80 1.02 0.42
Uniform Delay, d1 18.0 32.2 21.9 30.5 27.0 33.2 22.8 21.1
Progression Factor 1.00 1.00 1.23 0.87 1.00 1.00 1.00 1.00
Incremental Delay, d2 11.7 41.3 7.8 9.9 2.2 7.0 57.0 1.0
Delay (s) 29.7 73.5 34.8 36.3 29.2 40.2 79.7 22.2
Level of Service C E C D C D E C
Approach Delay (s) 68.7 36.2 39.7 43.0
Approach LOS E D D D

Intersection Summary
HCM 2000 Control Delay 49.1 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 17.4
Intersection Capacity Utilization 95.6% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 13 1314 6 24 839 20 13 38 83 36 18 7
Future Volume (vph) 13 1314 6 24 839 20 13 38 83 36 18 7
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 0.95 0.95 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 0.99 1.00
Frt 0.999 0.997 0.916 0.984
Flt Protected 0.999 0.995 0.972
Satd. Flow (prot) 0 2841 0 0 2833 0 0 1350 0 0 1471 0
Flt Permitted 0.942 0.878 0.962 0.729
Satd. Flow (perm) 0 2676 0 0 2489 0 0 1304 0 0 1101 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 1 5 41 8
Link Speed (k/h) 50 50 50 50
Link Distance (m) 118.4 457.3 151.2 181.4
Travel Time (s) 8.5 32.9 10.9 13.1
Confl. Peds. (#/hr) 8 3 3 8 11 3 3 11
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 17% 13% 0% 5% 13% 17% 0% 33% 6% 11% 0% 27%
Adj. Flow (vph) 14 1428 7 26 912 22 14 41 90 39 20 8
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 1449 0 0 960 0 0 145 0 0 67 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 0.0 0.0
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 0 1 0 1 1 1 1
Detector Template 
Leading Detector (m) 15.0 0.0 15.0 0.0 15.0 15.0 15.0 15.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 15.0 0.0 15.0 0.0 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Detector Phase 8 8 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 28.0 28.0 28.0 28.0 26.5 26.5 26.5 26.5
Total Split (s) 53.5 53.5 53.5 53.5 26.5 26.5 26.5 26.5
Total Split (%) 66.9% 66.9% 66.9% 66.9% 33.1% 33.1% 33.1% 33.1%
Maximum Green (s) 47.0 47.0 47.0 47.0 20.0 20.0 20.0 20.0
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.5 6.5 6.5 6.5
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0 13.0 13.0 13.0 13.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 54.7 54.7 12.3 12.3
Actuated g/C Ratio 0.68 0.68 0.15 0.15
v/c Ratio 0.79 0.56 0.62 0.38
Control Delay 17.8 8.8 33.3 32.4
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 17.8 8.8 33.3 32.4
LOS B A C C
Approach Delay 17.8 8.8 33.3 32.4
Approach LOS B A C C

Intersection Summary
Area Type: CBD
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.79
Intersection Signal Delay: 15.7 Intersection LOS: B
Intersection Capacity Utilization 76.7% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     163: HICKORY ST & DUNDAS ST
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Lane Group EBT WBT NBT SBT
Lane Group Flow (vph) 1449 960 145 67
v/c Ratio 0.79 0.56 0.62 0.38
Control Delay 17.8 8.8 33.3 32.4
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 17.8 8.8 33.3 32.4
Queue Length 50th (m) 58.7 29.8 13.7 7.5
Queue Length 95th (m) m#87.2 56.6 27.5 16.5
Internal Link Dist (m) 94.4 433.3 127.2 157.4
Turn Bay Length (m)
Base Capacity (vph) 1829 1703 356 281
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.79 0.56 0.41 0.24

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Signalized Intersection Capacity Analysis PM Peak Hour
163: HICKORY ST & DUNDAS ST Whitby Oshawa - 2026 Future Background PM

Synchro 11 12-23-2020
IBI Group Page 18

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 13 1314 6 24 839 20 13 38 83 36 18 7
Future Volume (vph) 13 1314 6 24 839 20 13 38 83 36 18 7
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.5 6.5 6.5
Lane Util. Factor 0.95 0.95 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.99 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.92 0.98
Flt Protected 1.00 1.00 1.00 0.97
Satd. Flow (prot) 2840 2830 1349 1468
Flt Permitted 0.94 0.88 0.96 0.73
Satd. Flow (perm) 2677 2489 1304 1101
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 14 1428 7 26 912 22 14 41 90 39 20 8
RTOR Reduction (vph) 0 0 0 0 2 0 0 35 0 0 7 0
Lane Group Flow (vph) 0 1449 0 0 958 0 0 110 0 0 60 0
Confl. Peds. (#/hr) 8 3 3 8 11 3 3 11
Heavy Vehicles (%) 17% 13% 0% 5% 13% 17% 0% 33% 6% 11% 0% 27%
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 54.7 54.7 12.3 12.3
Effective Green, g (s) 54.7 54.7 12.3 12.3
Actuated g/C Ratio 0.68 0.68 0.15 0.15
Clearance Time (s) 6.5 6.5 6.5 6.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1830 1701 200 169
v/s Ratio Prot
v/s Ratio Perm c0.54 0.38 c0.08 0.05
v/c Ratio 0.79 0.56 0.55 0.36
Uniform Delay, d1 8.7 6.5 31.3 30.3
Progression Factor 1.47 1.00 1.00 1.00
Incremental Delay, d2 2.6 1.4 3.3 1.3
Delay (s) 15.5 7.9 34.6 31.6
Level of Service B A C C
Approach Delay (s) 15.5 7.9 34.6 31.6
Approach LOS B A C C

Intersection Summary
HCM 2000 Control Delay 14.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 76.7% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1421 115 12 987 24 36
Future Volume (vph) 1421 115 12 987 24 36
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 33.0 20.0 0.0 0.0
Storage Lanes 1 1 1 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 0.95 1.00 1.00 0.95 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3400 1536 1785 3466 1785 1597
Flt Permitted 0.950 0.950
Satd. Flow (perm) 3400 1536 1785 3466 1785 1597
Link Speed (k/h) 50 50 48
Link Distance (m) 414.1 110.3 113.4
Travel Time (s) 29.8 7.9 8.5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 5% 4% 0% 3% 0% 0%
Adj. Flow (vph) 1545 125 13 1073 26 39
Shared Lane Traffic (%)
Lane Group Flow (vph) 1545 125 13 1073 26 39
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(m) 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane Yes Yes
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 14 24 24 14
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 49.3% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1538 104 28 1036 66 40
Future Volume (vph) 1538 104 28 1036 66 40
Ideal Flow (vphpl) 2005 1900 1900 1900 1900 1900
Storage Length (m) 0.0 26.6 28.2 0.0
Storage Lanes 0 1 1 1
Taper Length (m) 28.8 24.6
Lane Util. Factor *1.00 0.95 1.00 0.95 1.00 1.00
Ped Bike Factor 1.00 0.99
Frt 0.991 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3168 0 1317 2869 1373 1307
Flt Permitted 0.116 0.950
Satd. Flow (perm) 3168 0 161 2869 1362 1307
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 14 30
Link Speed (k/h) 50 50 50
Link Distance (m) 160.3 229.7 303.4
Travel Time (s) 11.5 16.5 21.8
Confl. Peds. (#/hr) 7 7 6
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 11% 17% 22% 12% 17% 10%
Adj. Flow (vph) 1672 113 30 1126 72 43
Shared Lane Traffic (%)
Lane Group Flow (vph) 1785 0 30 1126 72 43
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(m) 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane Yes
Headway Factor 1.08 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 15 25 25 15
Number of Detectors 0 0 0 1 1
Detector Template 
Leading Detector (m) 0.0 0.0 0.0 9.0 9.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 0.0 0.0 0.0 9.0 9.0
Detector 1 Type Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Turn Type NA Perm NA Perm Perm
Protected Phases 2 2
Permitted Phases 2 8 8
Detector Phase 8 8
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 8.0 8.0
Minimum Split (s) 29.0 29.0 29.0 30.0 30.0
Total Split (s) 70.0 70.0 70.0 30.0 30.0
Total Split (%) 70.0% 70.0% 70.0% 30.0% 30.0%
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Lane Group EBT EBR WBL WBT NBL NBR
Maximum Green (s) 63.6 63.6 63.6 24.5 24.5
Yellow Time (s) 4.0 4.0 4.0 3.3 3.3
All-Red Time (s) 2.4 2.4 2.4 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.4 6.4 6.4 5.5 5.5
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 14.0 14.0 14.0 16.0 16.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 81.0 81.0 81.0 11.0 11.0
Actuated g/C Ratio 0.81 0.81 0.81 0.11 0.11
v/c Ratio 0.69 0.23 0.48 0.48 0.25
Control Delay 5.3 9.1 5.1 51.8 22.6
Queue Delay 0.5 0.0 0.0 0.0 0.0
Total Delay 5.8 9.1 5.1 51.8 22.6
LOS A A A D C
Approach Delay 5.8 5.2 40.9
Approach LOS A A D

Intersection Summary
Area Type: CBD
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:EBWB, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.69
Intersection Signal Delay: 6.9 Intersection LOS: A
Intersection Capacity Utilization 64.9% ICU Level of Service C
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     97: LUPIN DR & DUNDAS ST
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Lane Group EBT WBL WBT NBL NBR
Lane Group Flow (vph) 1785 30 1126 72 43
v/c Ratio 0.69 0.23 0.48 0.48 0.25
Control Delay 5.3 9.1 5.1 51.8 22.6
Queue Delay 0.5 0.0 0.0 0.0 0.0
Total Delay 5.8 9.1 5.1 51.8 22.6
Queue Length 50th (m) 20.6 1.2 31.4 12.3 2.1
Queue Length 95th (m) m22.6 6.0 52.4 23.9 10.8
Internal Link Dist (m) 136.3 205.7 279.4
Turn Bay Length (m) 26.6 28.2
Base Capacity (vph) 2570 130 2325 333 342
Starvation Cap Reductn 344 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.80 0.23 0.48 0.22 0.13

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1538 104 28 1036 66 40
Future Volume (vph) 1538 104 28 1036 66 40
Ideal Flow (vphpl) 2005 1900 1900 1900 1900 1900
Total Lost time (s) 6.4 6.4 6.4 5.5 5.5
Lane Util. Factor *1.00 1.00 0.95 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 0.99 1.00
Frt 0.99 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3167 1316 2869 1362 1307
Flt Permitted 1.00 0.12 1.00 0.95 1.00
Satd. Flow (perm) 3167 160 2869 1362 1307
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1672 113 30 1126 72 43
RTOR Reduction (vph) 3 0 0 0 0 27
Lane Group Flow (vph) 1782 0 30 1126 72 16
Confl. Peds. (#/hr) 7 7 6
Heavy Vehicles (%) 11% 17% 22% 12% 17% 10%
Turn Type NA Perm NA Perm Perm
Protected Phases 2 2
Permitted Phases 2 8 8
Actuated Green, G (s) 78.7 78.7 78.7 9.4 9.4
Effective Green, g (s) 78.7 78.7 78.7 9.4 9.4
Actuated g/C Ratio 0.79 0.79 0.79 0.09 0.09
Clearance Time (s) 6.4 6.4 6.4 5.5 5.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2492 125 2257 128 122
v/s Ratio Prot c0.56 0.39
v/s Ratio Perm 0.19 c0.05 0.01
v/c Ratio 0.72 0.24 0.50 0.56 0.13
Uniform Delay, d1 5.2 2.8 3.7 43.3 41.5
Progression Factor 0.78 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 4.5 0.8 5.6 0.5
Delay (s) 4.7 7.3 4.5 48.9 42.0
Level of Service A A A D D
Approach Delay (s) 4.7 4.6 46.3
Approach LOS A A D

Intersection Summary
HCM 2000 Control Delay 6.2 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 11.9
Intersection Capacity Utilization 64.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 150 1337 91 109 901 173 82 536 138 177 412 91
Future Volume (vph) 150 1337 91 109 901 173 82 536 138 177 412 91
Ideal Flow (vphpl) 1900 2005 1900 1900 1900 1900 1900 2005 1900 1900 1900 1900
Storage Length (m) 65.0 0.0 40.2 0.0 37.3 0.0 29.6 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 49.9 21.5 43.0 50.6
Lane Util. Factor 1.00 *1.00 0.95 1.00 0.95 0.95 1.00 *1.00 0.95 1.00 0.95 0.95
Ped Bike Factor 1.00 1.00 0.98 1.00 1.00 0.99
Frt 0.990 0.976 0.969 0.973
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1580 3534 0 1539 3187 0 1500 3242 0 1668 2991 0
Flt Permitted 0.105 0.108 0.448 0.167
Satd. Flow (perm) 175 3534 0 175 3187 0 690 3242 0 293 2991 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 10 30 36 32
Link Speed (k/h) 50 50 50 50
Link Distance (m) 250.1 563.2 123.0 257.8
Travel Time (s) 18.0 40.6 8.9 18.6
Confl. Peds. (#/hr) 12 14 14 12 23 7 7 23
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 13% 11% 9% 16% 9% 8% 19% 18% 18% 7% 15% 13%
Adj. Flow (vph) 163 1453 99 118 979 188 89 583 150 192 448 99
Shared Lane Traffic (%)
Lane Group Flow (vph) 163 1552 0 118 1167 0 89 733 0 192 547 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes Yes
Headway Factor 1.01 0.95 1.01 1.01 1.01 1.01 1.01 0.95 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 0 1 0 1 1 2 1
Detector Template 
Leading Detector (m) 24.0 0.0 24.0 0.0 14.0 14.0 24.0 14.0
Trailing Detector (m) 15.0 0.0 15.0 0.0 -1.0 -1.0 -1.0 -1.0
Detector 1 Position(m) 15.0 0.0 15.0 0.0 -1.0 -1.0 -1.0 -1.0
Detector 1 Size(m) 9.0 0.0 9.0 0.0 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 15.0
Detector 2 Size(m) 9.0
Detector 2 Type Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0
Turn Type pm+pt NA pm+pt NA Perm NA pm+pt NA
Protected Phases 5 2 1 6 8 7 4
Permitted Phases 2 6 8 4
Detector Phase 5 1 8 8 7 4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Switch Phase
Minimum Initial (s) 5.0 20.0 5.0 20.0 8.0 8.0 5.0 8.0
Minimum Split (s) 9.0 29.0 9.0 29.0 27.0 27.0 9.0 27.0
Total Split (s) 10.0 44.0 9.0 43.0 27.0 27.0 10.0 37.0
Total Split (%) 11.1% 48.9% 10.0% 47.8% 30.0% 30.0% 11.1% 41.1%
Maximum Green (s) 7.0 38.0 6.0 37.0 20.9 20.9 7.0 30.9
Yellow Time (s) 3.0 3.7 3.0 3.7 4.2 4.2 3.0 4.2
All-Red Time (s) 0.0 2.3 0.0 2.3 1.9 1.9 0.0 1.9
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.0 3.0 6.0 6.1 6.1 3.0 6.1
Lead/Lag Lead Lag Lead Lag Lag Lag Lead
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max None None None None
Walk Time (s) 15.0 15.0 15.0 15.0 15.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 48.1 38.1 45.9 37.0 20.9 20.9 34.0 30.9
Actuated g/C Ratio 0.53 0.42 0.51 0.41 0.23 0.23 0.38 0.34
v/c Ratio 0.81 1.03 0.66 0.88 0.56 0.94 0.88 0.52
Control Delay 45.2 59.4 31.4 33.1 45.6 54.0 61.9 24.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 45.2 59.4 31.4 33.1 45.6 54.0 61.9 24.3
LOS D E C C D D E C
Approach Delay 58.0 33.0 53.0 34.1
Approach LOS E C D C

Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 47.7 (53%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.03
Intersection Signal Delay: 46.2 Intersection LOS: D
Intersection Capacity Utilization 88.8% ICU Level of Service E
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     98: DUNDAS ST & RR 36 (ANDERSON ST)
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 163 1552 118 1167 89 733 192 547
v/c Ratio 0.81 1.03 0.66 0.88 0.56 0.94 0.88 0.52
Control Delay 45.2 59.4 31.4 33.1 45.6 54.0 61.9 24.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 45.2 59.4 31.4 33.1 45.6 54.0 61.9 24.3
Queue Length 50th (m) 12.0 ~134.0 8.5 86.1 12.6 55.0 21.1 34.0
Queue Length 95th (m) #41.6 #170.7 #26.0 #122.8 #29.4 #85.7 #49.9 48.1
Internal Link Dist (m) 226.1 539.2 99.0 233.8
Turn Bay Length (m) 65.0 40.2 37.3 29.6
Base Capacity (vph) 202 1501 180 1327 160 780 217 1047
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.81 1.03 0.66 0.88 0.56 0.94 0.88 0.52

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 150 1337 91 109 901 173 82 536 138 177 412 91
Future Volume (vph) 150 1337 91 109 901 173 82 536 138 177 412 91
Ideal Flow (vphpl) 1900 2005 1900 1900 1900 1900 1900 2005 1900 1900 1900 1900
Total Lost time (s) 3.0 6.0 3.0 6.0 6.1 6.1 3.0 6.1
Lane Util. Factor 1.00 *1.00 1.00 0.95 1.00 *1.00 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.98 1.00 0.97 1.00 0.97
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1580 3535 1539 3186 1464 3243 1668 2991
Flt Permitted 0.10 1.00 0.11 1.00 0.45 1.00 0.17 1.00
Satd. Flow (perm) 175 3535 175 3186 690 3243 294 2991
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 163 1453 99 118 979 188 89 583 150 192 448 99
RTOR Reduction (vph) 0 6 0 0 18 0 0 28 0 0 21 0
Lane Group Flow (vph) 163 1546 0 118 1149 0 89 705 0 192 526 0
Confl. Peds. (#/hr) 12 14 14 12 23 7 7 23
Heavy Vehicles (%) 13% 11% 9% 16% 9% 8% 19% 18% 18% 7% 15% 13%
Turn Type pm+pt NA pm+pt NA Perm NA pm+pt NA
Protected Phases 5 2 1 6 8 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 45.1 38.1 42.9 37.0 20.9 20.9 30.9 30.9
Effective Green, g (s) 45.1 38.1 42.9 37.0 20.9 20.9 30.9 30.9
Actuated g/C Ratio 0.50 0.42 0.48 0.41 0.23 0.23 0.34 0.34
Clearance Time (s) 3.0 6.0 3.0 6.0 6.1 6.1 3.0 6.1
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 196 1496 172 1309 160 753 207 1026
v/s Ratio Prot c0.06 c0.44 0.04 0.36 0.22 c0.07 0.18
v/s Ratio Perm 0.35 0.28 0.13 c0.25
v/c Ratio 0.83 1.03 0.69 0.88 0.56 0.94 0.93 0.51
Uniform Delay, d1 17.1 25.9 19.7 24.4 30.5 33.9 24.7 23.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 24.9 32.4 10.8 8.6 4.1 18.9 42.3 0.4
Delay (s) 41.9 58.3 30.5 33.0 34.6 52.8 67.0 24.0
Level of Service D E C C C D E C
Approach Delay (s) 56.8 32.8 50.8 35.2
Approach LOS E C D D

Intersection Summary
HCM 2000 Control Delay 45.4 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.02
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 18.1
Intersection Capacity Utilization 88.8% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 211 1092 169 226 650 116 156 1174 239 143 892 146
Future Volume (vph) 211 1092 169 226 650 116 156 1174 239 143 892 146
Ideal Flow (vphpl) 1900 1900 1900 2050 1900 1900 1900 2005 1900 2050 1900 1900
Storage Length (m) 77.5 85.1 104.8 0.0 57.4 64.0 97.0 31.1
Storage Lanes 1 1 1 0 1 1 1 1
Taper Length (m) 29.5 29.8 31.8 16.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 *1.00 1.00 1.00 0.95 1.00
Ped Bike Factor 1.00 0.97 1.00 0.98 0.98
Frt 0.850 0.977 0.850 0.850
Flt Protected *0.000 0.950 0.950 0.950
Satd. Flow (prot) 0 3466 1581 1888 3387 0 1716 3741 1551 1907 3433 1581
Flt Permitted 0.223 0.095 0.133 0.096
Satd. Flow (perm) 406 3466 1541 189 3387 0 240 3741 1522 193 3433 1542
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 141 21 138 97
Link Speed (k/h) 50 50 60 60
Link Distance (m) 253.5 302.2 177.5 245.6
Travel Time (s) 18.3 21.8 10.7 14.7
Confl. Peds. (#/hr) 9 10 10 9 8 4 4 8
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 3% 3% 1% 2% 2% 6% 4% 6% 3% 1% 4% 1%
Adj. Flow (vph) 229 1187 184 246 707 126 170 1276 260 155 970 159
Shared Lane Traffic (%)
Lane Group Flow (vph) 229 1187 184 246 833 0 170 1276 260 155 970 159
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes Yes
Headway Factor 1.01 1.01 1.01 0.92 1.01 1.01 1.01 0.95 1.01 0.92 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type pm+pt NA Perm pm+pt NA pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 8 8 4 4
Minimum Split (s) 8.0 32.0 32.0 8.0 32.0 8.0 27.0 27.0 8.0 27.0 27.0
Total Split (s) 8.0 46.0 46.0 10.0 48.0 9.0 46.0 46.0 8.0 45.0 45.0
Total Split (%) 7.3% 41.8% 41.8% 9.1% 43.6% 8.2% 41.8% 41.8% 7.3% 40.9% 40.9%
Maximum Green (s) 5.0 39.2 39.2 7.0 41.2 6.0 39.8 39.8 5.0 38.8 38.8
Yellow Time (s) 3.0 4.0 4.0 3.0 4.0 3.0 4.2 4.2 3.0 4.2 4.2
All-Red Time (s) 0.0 2.8 2.8 0.0 2.8 0.0 2.0 2.0 0.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 -3.0 0.0 -2.0 0.0 0.0 -3.0 0.0 0.0
Total Lost Time (s) 3.0 6.8 6.8 0.0 6.8 1.0 6.2 6.2 0.0 6.2 6.2
Lead/Lag Lead Lag Lag Lead Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize?
Walk Time (s) 18.0 18.0 18.0 15.0 15.0 15.0 15.0
Flash Dont Walk (s) 6.0 6.0 6.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 43.0 39.2 39.2 56.0 41.2 53.0 39.8 39.8 53.0 38.8 38.8
Actuated g/C Ratio 0.39 0.36 0.36 0.51 0.37 0.48 0.36 0.36 0.48 0.35 0.35
v/c Ratio 1.45 0.96 0.29 0.98 0.65 0.77 0.94 0.41 0.71 0.80 0.26
Control Delay 0.0 45.3 11.8 90.7 26.2 40.8 48.7 14.0 37.0 38.2 11.7
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 0.0 45.3 11.8 90.7 26.2 40.8 48.7 14.0 37.0 38.2 11.7
LOS A D B F C D D B D D B
Approach Delay 35.0 40.9 42.7 34.8
Approach LOS C D D C

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 5.5 (5%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Pretimed
Maximum v/c Ratio: 1.45
Intersection Signal Delay: 38.4 Intersection LOS: D
Intersection Capacity Utilization 97.4% ICU Level of Service F
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     99: RR 26 (THICKSON RD) & DUNDAS ST
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 229 1187 184 246 833 170 1276 260 155 970 159
v/c Ratio 1.45 0.96 0.29 0.98 0.65 0.77 0.94 0.41 0.71 0.80 0.26
Control Delay 0.0 45.3 11.8 90.7 26.2 40.8 48.7 14.0 37.0 38.2 11.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 0.0 45.3 11.8 90.7 26.2 40.8 48.7 14.0 37.0 38.2 11.7
Queue Length 50th (m) ~61.1 97.9 8.2 38.5 44.8 18.7 120.9 16.6 16.4 90.2 8.2
Queue Length 95th (m) m#77.1 #159.1 m13.6 #82.0 56.4 #42.2 #159.6 36.4 #39.5 113.5 21.8
Internal Link Dist (m) 229.5 278.2 153.5 221.6
Turn Bay Length (m) 77.5 85.1 104.8 57.4 64.0 97.0 31.1
Base Capacity (vph) 158 1235 639 250 1281 222 1353 638 217 1210 606
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.45 0.96 0.29 0.98 0.65 0.77 0.94 0.41 0.71 0.80 0.26

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 211 1092 169 226 650 116 156 1174 239 143 892 146
Future Volume (vph) 211 1092 169 226 650 116 156 1174 239 143 892 146
Ideal Flow (vphpl) 1900 1900 1900 2050 1900 1900 1900 2005 1900 2050 1900 1900
Total Lost time (s) 3.0 6.8 6.8 0.0 6.8 1.0 6.2 6.2 0.0 6.2 6.2
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 *1.00 1.00 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.00 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 0 3466 1541 1888 3388 1716 3741 1522 1907 3433 1542
Flt Permitted 0.22 1.00 1.00 0.09 1.00 0.13 1.00 1.00 0.10 1.00 1.00
Satd. Flow (perm) 407 3466 1541 188 3388 240 3741 1522 192 3433 1542
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 229 1187 184 246 707 126 170 1276 260 155 970 159
RTOR Reduction (vph) 0 0 91 0 13 0 0 0 88 0 0 63
Lane Group Flow (vph) 229 1187 93 246 820 0 170 1276 172 155 970 96
Confl. Peds. (#/hr) 9 10 10 9 8 4 4 8
Heavy Vehicles (%) 3% 3% 1% 2% 2% 6% 4% 6% 3% 1% 4% 1%
Turn Type pm+pt NA Perm pm+pt NA pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 8 8 4 4
Actuated Green, G (s) 44.2 39.2 39.2 48.2 41.2 45.8 39.8 39.8 43.8 38.8 38.8
Effective Green, g (s) 44.2 39.2 39.2 52.2 41.2 49.8 39.8 39.8 49.8 38.8 38.8
Actuated g/C Ratio 0.40 0.36 0.36 0.47 0.37 0.45 0.36 0.36 0.45 0.35 0.35
Clearance Time (s) 3.0 6.8 6.8 3.0 6.8 3.0 6.2 6.2 3.0 6.2 6.2
Lane Grp Cap (vph) 145 1235 549 243 1268 216 1353 550 211 1210 543
v/s Ratio Prot 0.34 c0.09 0.24 c0.06 c0.34 0.05 0.28
v/s Ratio Perm c0.56 0.06 0.39 0.30 0.11 0.28 0.06
v/c Ratio 1.58 0.96 0.17 1.01 0.65 0.79 0.94 0.31 0.73 0.80 0.18
Uniform Delay, d1 42.1 34.7 24.3 29.6 28.4 21.8 34.0 25.3 23.5 32.1 24.6
Progression Factor 0.89 0.96 1.54 1.79 0.85 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 277.1 11.3 0.3 57.7 2.3 24.5 14.2 1.5 20.2 5.7 0.7
Delay (s) 314.7 44.6 37.7 110.6 26.5 46.3 48.2 26.7 43.7 37.8 25.3
Level of Service F D D F C D D C D D C
Approach Delay (s) 82.5 45.7 44.7 37.0
Approach LOS F D D D

Intersection Summary
HCM 2000 Control Delay 53.8 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.21
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 17.0
Intersection Capacity Utilization 97.4% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 131 1327 57 125 908 174 89 274 168 151 203 66
Future Volume (vph) 131 1327 57 125 908 174 89 274 168 151 203 66
Ideal Flow (vphpl) 1900 2005 1900 1900 2005 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 37.3 0.0 42.8 0.0 38.5 60.0 26.5 0.0
Storage Lanes 1 0 1 0 1 1 1 0
Taper Length (m) 28.3 43.1 20.4 42.0
Lane Util. Factor 1.00 *0.95 0.95 1.00 *0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 1.00 0.99 1.00 1.00
Frt 0.994 0.976 0.943 0.963
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1580 3338 0 1566 3348 0 1566 2957 0 1594 1592 0
Flt Permitted 0.107 0.108 0.427 0.355
Satd. Flow (perm) 178 3338 0 178 3348 0 703 2957 0 594 1592 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 5 27 154 19
Link Speed (k/h) 50 50 50 50
Link Distance (m) 110.3 818.0 1197.3 2064.6
Travel Time (s) 7.9 58.9 86.2 148.7
Confl. Peds. (#/hr) 2 4 4 2 3 5 5 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 13% 12% 13% 14% 11% 2% 14% 12% 15% 12% 12% 17%
Adj. Flow (vph) 142 1442 62 136 987 189 97 298 183 164 221 72
Shared Lane Traffic (%)
Lane Group Flow (vph) 142 1504 0 136 1176 0 97 481 0 164 293 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes Yes
Headway Factor 1.01 0.95 1.01 1.01 0.95 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 14 24 15
Number of Detectors 1 0 1 0 2 1 1 1
Detector Template 
Leading Detector (m) 23.0 0.0 23.0 0.0 24.0 15.0 9.0 9.0
Trailing Detector (m) 14.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 14.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 0.0 9.0 0.0 9.0 15.0 9.0 9.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 15.0
Detector 2 Size(m) 9.0
Detector 2 Type Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4
Detector Phase 5 1 3 8 7 4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Switch Phase
Minimum Initial (s) 5.0 20.0 5.0 20.0 5.0 8.0 5.0 8.0
Minimum Split (s) 8.0 29.2 8.0 29.2 8.0 35.7 8.0 35.7
Total Split (s) 8.0 38.3 8.0 38.3 8.0 35.7 8.0 35.7
Total Split (%) 8.9% 42.6% 8.9% 42.6% 8.9% 39.7% 8.9% 39.7%
Maximum Green (s) 5.0 32.3 5.0 32.3 5.0 29.0 5.0 29.0
Yellow Time (s) 3.0 3.7 3.0 3.7 3.0 4.0 3.0 4.0
All-Red Time (s) 0.0 2.3 0.0 2.3 0.0 2.7 0.0 2.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.0 3.0 6.0 3.0 6.7 3.0 6.7
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 16.0 16.0 22.0 22.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 49.3 38.1 48.8 37.8 29.0 20.3 29.6 21.9
Actuated g/C Ratio 0.55 0.42 0.54 0.42 0.32 0.23 0.33 0.24
v/c Ratio 0.63 1.06 0.62 0.83 0.35 0.61 0.66 0.73
Control Delay 29.2 71.0 30.8 25.5 21.9 23.4 34.0 39.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 29.2 71.0 30.8 25.5 21.9 23.4 34.0 39.9
LOS C E C C C C C D
Approach Delay 67.4 26.1 23.1 37.8
Approach LOS E C C D

Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 86.4 (96%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 105
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.06
Intersection Signal Delay: 44.0 Intersection LOS: D
Intersection Capacity Utilization 83.9% ICU Level of Service E
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     100: DUNDAS ST & GARRARD RD
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 142 1504 136 1176 97 481 164 293
v/c Ratio 0.63 1.06 0.62 0.83 0.35 0.61 0.66 0.73
Control Delay 29.2 71.0 30.8 25.5 21.9 23.4 34.0 39.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 29.2 71.0 30.8 25.5 21.9 23.4 34.0 39.9
Queue Length 50th (m) 9.9 ~148.1 13.7 58.0 10.3 24.1 18.3 40.9
Queue Length 95th (m) #40.2 #198.2 m18.2m#112.2 17.3 33.9 27.4 59.4
Internal Link Dist (m) 86.3 794.0 1173.3 2040.6
Turn Bay Length (m) 37.3 42.8 38.5 26.5
Base Capacity (vph) 224 1415 219 1423 274 1057 250 525
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.63 1.06 0.62 0.83 0.35 0.46 0.66 0.56

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 131 1327 57 125 908 174 89 274 168 151 203 66
Future Volume (vph) 131 1327 57 125 908 174 89 274 168 151 203 66
Ideal Flow (vphpl) 1900 2005 1900 1900 2005 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 6.0 3.0 6.0 3.0 6.7 3.0 6.7
Lane Util. Factor 1.00 *0.95 1.00 *0.95 1.00 0.95 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.98 1.00 0.94 1.00 0.96
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1580 3338 1566 3348 1565 2956 1593 1592
Flt Permitted 0.11 1.00 0.11 1.00 0.43 1.00 0.36 1.00
Satd. Flow (perm) 177 3338 177 3348 703 2956 595 1592
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 142 1442 62 136 987 189 97 298 183 164 221 72
RTOR Reduction (vph) 0 3 0 0 16 0 0 118 0 0 14 0
Lane Group Flow (vph) 142 1501 0 136 1160 0 97 363 0 164 279 0
Confl. Peds. (#/hr) 2 4 4 2 3 5 5 3
Heavy Vehicles (%) 13% 12% 13% 14% 11% 2% 14% 12% 15% 12% 12% 17%
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 45.7 37.5 45.1 37.2 24.9 20.9 26.9 21.9
Effective Green, g (s) 45.7 37.5 45.1 37.2 24.9 20.9 26.9 21.9
Actuated g/C Ratio 0.51 0.42 0.50 0.41 0.28 0.23 0.30 0.24
Clearance Time (s) 3.0 6.0 3.0 6.0 3.0 6.7 3.0 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 217 1390 210 1383 232 686 233 387
v/s Ratio Prot c0.06 c0.45 0.06 0.35 0.02 0.12 c0.04 c0.17
v/s Ratio Perm 0.27 0.27 0.10 0.17
v/c Ratio 0.65 1.08 0.65 0.84 0.42 0.53 0.70 0.72
Uniform Delay, d1 16.0 26.2 18.9 23.7 25.6 30.2 26.7 31.2
Progression Factor 1.00 1.00 1.93 0.90 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.9 48.8 2.9 2.7 1.2 0.7 9.3 6.3
Delay (s) 22.9 75.1 39.5 24.2 26.8 31.0 36.0 37.5
Level of Service C E D C C C D D
Approach Delay (s) 70.6 25.8 30.3 37.0
Approach LOS E C C D

Intersection Summary
HCM 2000 Control Delay 46.2 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 18.7
Intersection Capacity Utilization 83.9% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 39 1433 194 14 902 49 215 106 18 49 63 46
Future Volume (vph) 39 1433 194 14 902 49 215 106 18 49 63 46
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 41.4 0.0 25.9 0.0 33.5 0.0 28.6 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 23.3 14.6 40.0 22.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.99 1.00 0.97 0.99 0.98 0.98
Frt 0.982 0.992 0.978 0.936
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1594 3104 0 1653 3152 0 1608 1577 0 1733 1566 0
Flt Permitted 0.236 0.067 0.681 0.651
Satd. Flow (perm) 396 3104 0 117 3152 0 1117 1577 0 1163 1566 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 25 9 8 33
Link Speed (k/h) 50 50 50 50
Link Distance (m) 563.2 253.5 146.1 163.8
Travel Time (s) 40.6 18.3 10.5 11.8
Confl. Peds. (#/hr) 2 11 11 2 20 14 14 20
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 12% 12% 13% 8% 12% 16% 11% 16% 15% 3% 10% 10%
Adj. Flow (vph) 42 1558 211 15 980 53 234 115 20 53 68 50
Shared Lane Traffic (%)
Lane Group Flow (vph) 42 1769 0 15 1033 0 234 135 0 53 118 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes Yes
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 0 0 0 1 1 1 1
Detector Template 
Leading Detector (m) 22.3 0.0 0.0 0.0 9.0 9.0 15.0 15.0
Trailing Detector (m) 13.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 13.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 0.0 0.0 0.0 9.0 9.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Detector Phase 2 8 8 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 28.0 28.0 28.0 28.0 25.0 25.0 25.0 25.0
Total Split (s) 74.0 74.0 74.0 74.0 36.0 36.0 36.0 36.0
Total Split (%) 67.3% 67.3% 67.3% 67.3% 32.7% 32.7% 32.7% 32.7%
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 68.4 68.4 68.4 68.4 30.0 30.0 30.0 30.0
Yellow Time (s) 4.0 4.0 4.0 4.0 3.3 3.3 3.3 3.3
All-Red Time (s) 1.6 1.6 1.6 1.6 2.7 2.7 2.7 2.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.6 5.6 5.6 5.6 6.0 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None None None
Walk Time (s) 10.0 10.0 10.0 10.0 13.0 13.0 13.0 13.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 72.0 72.0 72.0 72.0 26.4 26.4 26.4 26.4
Actuated g/C Ratio 0.65 0.65 0.65 0.65 0.24 0.24 0.24 0.24
v/c Ratio 0.16 0.87 0.20 0.50 0.87 0.35 0.19 0.29
Control Delay 10.5 21.9 11.6 7.1 70.7 34.2 33.3 25.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 10.5 21.9 11.6 7.1 70.7 34.2 33.3 25.2
LOS B C B A E C C C
Approach Delay 21.7 7.1 57.3 27.7
Approach LOS C A E C

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 106.7 (97%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.87
Intersection Signal Delay: 21.4 Intersection LOS: C
Intersection Capacity Utilization 83.4% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     154: GLEN HILL DR & DUNDAS ST
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 42 1769 15 1033 234 135 53 118
v/c Ratio 0.16 0.87 0.20 0.50 0.87 0.35 0.19 0.29
Control Delay 10.5 21.9 11.6 7.1 70.7 34.2 33.3 25.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 10.5 21.9 11.6 7.1 70.7 34.2 33.3 25.2
Queue Length 50th (m) 3.2 143.3 0.6 27.8 43.2 20.2 8.1 13.1
Queue Length 95th (m) 8.4 #191.2 m1.4 36.1 #77.4 35.3 17.5 26.7
Internal Link Dist (m) 539.2 229.5 122.1 139.8
Turn Bay Length (m) 41.4 25.9 33.5 28.6
Base Capacity (vph) 259 2039 76 2065 304 435 317 451
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.16 0.87 0.20 0.50 0.77 0.31 0.17 0.26

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 39 1433 194 14 902 49 215 106 18 49 63 46
Future Volume (vph) 39 1433 194 14 902 49 215 106 18 49 63 46
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.6 5.6 5.6 5.6 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 0.99 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.97 1.00 0.98 1.00
Frt 1.00 0.98 1.00 0.99 1.00 0.98 1.00 0.94
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1592 3105 1653 3153 1558 1577 1697 1567
Flt Permitted 0.24 1.00 0.07 1.00 0.68 1.00 0.65 1.00
Satd. Flow (perm) 395 3105 117 3153 1117 1577 1163 1567
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 42 1558 211 15 980 53 234 115 20 53 68 50
RTOR Reduction (vph) 0 9 0 0 3 0 0 6 0 0 25 0
Lane Group Flow (vph) 42 1760 0 15 1030 0 234 129 0 53 93 0
Confl. Peds. (#/hr) 2 11 11 2 20 14 14 20
Heavy Vehicles (%) 12% 12% 13% 8% 12% 16% 11% 16% 15% 3% 10% 10%
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 72.0 72.0 72.0 72.0 26.4 26.4 26.4 26.4
Effective Green, g (s) 72.0 72.0 72.0 72.0 26.4 26.4 26.4 26.4
Actuated g/C Ratio 0.65 0.65 0.65 0.65 0.24 0.24 0.24 0.24
Clearance Time (s) 5.6 5.6 5.6 5.6 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 258 2032 76 2063 268 378 279 376
v/s Ratio Prot c0.57 0.33 0.08 0.06
v/s Ratio Perm 0.11 0.13 c0.21 0.05
v/c Ratio 0.16 0.87 0.20 0.50 0.87 0.34 0.19 0.25
Uniform Delay, d1 7.3 15.2 7.5 9.7 40.2 34.6 33.3 33.8
Progression Factor 1.00 1.00 0.65 0.61 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.4 5.3 4.6 0.7 25.4 0.5 0.3 0.3
Delay (s) 8.7 20.4 9.5 6.7 65.5 35.1 33.6 34.1
Level of Service A C A A E D C C
Approach Delay (s) 20.2 6.7 54.4 34.0
Approach LOS C A D C

Intersection Summary
HCM 2000 Control Delay 20.4 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 11.6
Intersection Capacity Utilization 83.4% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 23 1583 7 1 1054 51 5 1 10 90 0 23
Future Volume (vph) 23 1583 7 1 1054 51 5 1 10 90 0 23
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 49.7 0.0 52.2 0.0 0.0 0.0 20.3 0.0
Storage Lanes 1 0 1 0 0 0 1 0
Taper Length (m) 0.0 25.0 0.0 35.7
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 1.00 0.99 1.00 0.98
Frt 0.999 0.993 0.913 0.850
Flt Protected 0.950 0.950 0.986 0.950
Satd. Flow (prot) 1653 3183 0 1785 3187 0 0 1265 0 1566 1300 0
Flt Permitted 0.211 0.104 0.929 0.746
Satd. Flow (perm) 367 3183 0 195 3187 0 0 1191 0 1226 1300 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 1 10 11 122
Link Speed (k/h) 50 50 50 50
Link Distance (m) 302.2 414.1 37.7 183.4
Travel Time (s) 21.8 29.8 2.7 13.2
Confl. Peds. (#/hr) 3 6 6 3 2 2 2 2
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 8% 12% 20% 0% 11% 13% 0% 0% 50% 14% 0% 21%
Adj. Flow (vph) 25 1721 8 1 1146 55 5 1 11 98 0 25
Shared Lane Traffic (%)
Lane Group Flow (vph) 25 1729 0 1 1201 0 0 17 0 98 25 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 0.0 3.5
Link Offset(m) 0.0 0.0 -10.1 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes Yes
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 0 0 0 1 1 1 1
Detector Template 
Leading Detector (m) 9.0 0.0 0.0 0.0 15.0 9.0 9.0 9.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 0.0 0.0 0.0 15.0 9.0 9.0 9.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Detector Phase 2 8 8 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 28.0 28.0 28.0 28.0 28.0 28.0 28.0 28.0
Total Split (s) 82.0 82.0 82.0 82.0 28.0 28.0 28.0 28.0
Total Split (%) 74.5% 74.5% 74.5% 74.5% 25.5% 25.5% 25.5% 25.5%
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 76.3 76.3 76.3 76.3 22.0 22.0 22.0 22.0
Yellow Time (s) 3.7 3.7 3.7 3.7 3.5 3.5 3.5 3.5
All-Red Time (s) 2.0 2.0 2.0 2.0 2.5 2.5 2.5 2.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.7 5.7 5.7 5.7 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None None None
Walk Time (s) 15.0 15.0 15.0 15.0 16.0 16.0 16.0 16.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 84.2 84.2 84.2 84.2 14.1 14.1 14.1
Actuated g/C Ratio 0.77 0.77 0.77 0.77 0.13 0.13 0.13
v/c Ratio 0.09 0.71 0.01 0.49 0.10 0.62 0.09
Control Delay 3.4 7.7 4.0 6.1 25.1 61.6 0.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 3.4 7.7 4.0 6.1 25.1 61.6 0.7
LOS A A A A C E A
Approach Delay 7.6 6.1 25.1 49.2
Approach LOS A A C D

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.71
Intersection Signal Delay: 8.8 Intersection LOS: A
Intersection Capacity Utilization 65.8% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     169: DUNDAS ST & KATHLEEN ST
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Lane Group EBL EBT WBL WBT NBT SBL SBT
Lane Group Flow (vph) 25 1729 1 1201 17 98 25
v/c Ratio 0.09 0.71 0.01 0.49 0.10 0.62 0.09
Control Delay 3.4 7.7 4.0 6.1 25.1 61.6 0.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 3.4 7.7 4.0 6.1 25.1 61.6 0.7
Queue Length 50th (m) 0.6 27.5 0.0 38.6 1.1 18.6 0.0
Queue Length 95th (m) m1.3 m40.6 0.5 64.0 6.6 32.5 0.0
Internal Link Dist (m) 278.2 390.1 13.7 159.4
Turn Bay Length (m) 49.7 52.2 20.3
Base Capacity (vph) 280 2436 149 2441 247 245 357
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.09 0.71 0.01 0.49 0.07 0.40 0.07

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 23 1583 7 1 1054 51 5 1 10 90 0 23
Future Volume (vph) 23 1583 7 1 1054 51 5 1 10 90 0 23
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.7 5.7 5.7 5.7 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.99 0.91 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.99 0.95 1.00
Satd. Flow (prot) 1651 3184 1785 3187 1263 1561 1300
Flt Permitted 0.21 1.00 0.10 1.00 0.93 0.75 1.00
Satd. Flow (perm) 367 3184 195 3187 1191 1226 1300
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 25 1721 8 1 1146 55 5 1 11 98 0 25
RTOR Reduction (vph) 0 0 0 0 2 0 0 10 0 0 22 0
Lane Group Flow (vph) 25 1729 0 1 1199 0 0 7 0 98 3 0
Confl. Peds. (#/hr) 3 6 6 3 2 2 2 2
Heavy Vehicles (%) 8% 12% 20% 0% 11% 13% 0% 0% 50% 14% 0% 21%
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 84.2 84.2 84.2 84.2 14.1 14.1 14.1
Effective Green, g (s) 84.2 84.2 84.2 84.2 14.1 14.1 14.1
Actuated g/C Ratio 0.77 0.77 0.77 0.77 0.13 0.13 0.13
Clearance Time (s) 5.7 5.7 5.7 5.7 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 280 2437 149 2439 152 157 166
v/s Ratio Prot c0.54 0.38 0.00
v/s Ratio Perm 0.07 0.01 0.01 c0.08
v/c Ratio 0.09 0.71 0.01 0.49 0.05 0.62 0.02
Uniform Delay, d1 3.2 6.6 3.0 4.9 42.1 45.4 41.9
Progression Factor 0.68 0.86 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 1.1 0.1 0.7 0.1 7.5 0.0
Delay (s) 2.6 6.8 3.1 5.6 42.2 53.0 42.0
Level of Service A A A A D D D
Approach Delay (s) 6.7 5.6 42.2 50.7
Approach LOS A A D D

Intersection Summary
HCM 2000 Control Delay 8.2 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 11.7
Intersection Capacity Utilization 65.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 0 0 1291 28 0 27
Future Volume (vph) 0 0 1291 28 0 27
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 0.86 0.86 1.00 1.00
Frt 0.997 0.865
Flt Protected
Satd. Flow (prot) 0 0 6195 0 0 1625
Flt Permitted
Satd. Flow (perm) 0 0 6195 0 0 1625
Link Speed (k/h) 50 50 48
Link Distance (m) 285.3 225.6 170.3
Travel Time (s) 20.5 16.2 12.8
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 4% 5% 0% 0%
Adj. Flow (vph) 0 0 1403 30 0 29
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 1433 0 0 29
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 0.0 0.0 0.0
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 24 14 24 14
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 29.2% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 218 928 42 219 843 0 0 790 38
Future Volume (vph) 0 0 0 218 928 42 219 843 0 0 790 38
Ideal Flow (vphpl) 1900 1900 1900 1900 2005 1900 2050 1900 1900 1900 2005 1900
Storage Length (m) 0.0 0.0 0.0 0.0 30.0 0.0 0.0 0.0
Storage Lanes 0 0 0 0 1 0 0 0
Taper Length (m) 0.0 0.0 12.0 0.0
Lane Util. Factor 1.00 1.00 1.00 0.91 *1.00 0.91 1.00 0.95 1.00 1.00 *1.00 0.95
Ped Bike Factor 1.00 1.00 1.00
Frt 0.995 0.993
Flt Protected 0.991 0.950
Satd. Flow (prot) 0 0 0 0 5170 0 1635 3119 0 0 3435 0
Flt Permitted 0.991 0.191
Satd. Flow (perm) 0 0 0 0 5167 0 327 3119 0 0 3435 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 9 8
Link Speed (k/h) 50 50 50 50
Link Distance (m) 226.5 417.7 98.9 574.3
Travel Time (s) 16.3 30.1 7.1 41.3
Confl. Peds. (#/hr) 3 6 19 19
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 0% 2% 2% 3% 6% 3% 0% 0% 3% 3%
Adj. Flow (vph) 0 0 0 237 1009 46 238 916 0 0 859 41
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 0 1292 0 238 916 0 0 900 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.08 1.16 1.05 1.16 1.16 1.16 1.08 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA pm+pt NA NA
Protected Phases 6 3 8 4
Permitted Phases 6 8
Minimum Split (s) 26.0 26.0 10.5 24.0 24.0
Total Split (s) 30.0 30.0 12.0 40.0 28.0
Total Split (%) 42.9% 42.9% 17.1% 57.1% 40.0%
Maximum Green (s) 24.3 24.3 8.3 34.6 22.6
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.0 2.0 0.0 1.7 1.7
Lost Time Adjust (s) 0.0 -3.0 0.0 0.0
Total Lost Time (s) 5.7 0.7 5.4 5.4
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes
Walk Time (s) 13.0 13.0 11.0 11.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 24.3 39.3 34.6 22.6
Actuated g/C Ratio 0.35 0.56 0.49 0.32
v/c Ratio 0.72 0.60 0.59 0.81
Control Delay 7.5 24.6 12.4 28.6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.2 0.0
Total Delay 7.5 24.6 12.5 28.6
LOS A C B C
Approach Delay 7.5 15.0 28.6
Approach LOS A B C

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 0 (0%), Referenced to phase 6:WBTL, Start of Green
Natural Cycle: 65
Control Type: Pretimed
Maximum v/c Ratio: 0.81
Intersection Signal Delay: 15.8 Intersection LOS: B
Intersection Capacity Utilization 74.3% ICU Level of Service D
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     12: RR 53 (STEVENSON RD) & BOND ST
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Lane Group WBT NBL NBT SBT
Lane Group Flow (vph) 1292 238 916 900
v/c Ratio 0.72 0.60 0.59 0.81
Control Delay 7.5 24.6 12.4 28.6
Queue Delay 0.0 0.0 0.2 0.0
Total Delay 7.5 24.6 12.5 28.6
Queue Length 50th (m) 7.3 17.2 23.6 48.6
Queue Length 95th (m) 14.3 m33.4 m41.6 #68.7
Internal Link Dist (m) 393.7 74.9 550.3
Turn Bay Length (m) 30.0
Base Capacity (vph) 1799 394 1541 1114
Starvation Cap Reductn 0 0 121 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.72 0.60 0.65 0.81

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 218 928 42 219 843 0 0 790 38
Future Volume (vph) 0 0 0 218 928 42 219 843 0 0 790 38
Ideal Flow (vphpl) 1900 1900 1900 1900 2005 1900 2050 1900 1900 1900 2005 1900
Total Lost time (s) 5.7 0.7 5.4 5.4
Lane Util. Factor *1.00 1.00 0.95 *1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 0.99 1.00 1.00 0.99
Flt Protected 0.99 0.95 1.00 1.00
Satd. Flow (prot) 5164 1634 3119 3436
Flt Permitted 0.99 0.19 1.00 1.00
Satd. Flow (perm) 5164 329 3119 3436
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 237 1009 46 238 916 0 0 859 41
RTOR Reduction (vph) 0 0 0 0 6 0 0 0 0 0 5 0
Lane Group Flow (vph) 0 0 0 0 1286 0 238 916 0 0 895 0
Confl. Peds. (#/hr) 3 6 19 19
Heavy Vehicles (%) 0% 0% 0% 2% 2% 3% 6% 3% 0% 0% 3% 3%
Turn Type Perm NA pm+pt NA NA
Protected Phases 6 3 8 4
Permitted Phases 6 8
Actuated Green, G (s) 24.3 34.6 34.6 22.6
Effective Green, g (s) 24.3 37.6 34.6 22.6
Actuated g/C Ratio 0.35 0.54 0.49 0.32
Clearance Time (s) 5.7 3.7 5.4 5.4
Lane Grp Cap (vph) 1792 387 1541 1109
v/s Ratio Prot c0.10 0.29 c0.26
v/s Ratio Perm 0.25 0.23
v/c Ratio 0.72 0.61 0.59 0.81
Uniform Delay, d1 19.9 10.3 12.7 21.7
Progression Factor 0.28 2.16 0.86 1.00
Incremental Delay, d2 1.9 5.3 1.2 6.3
Delay (s) 7.4 27.5 12.1 28.0
Level of Service A C B C
Approach Delay (s) 0.0 7.4 15.3 28.0
Approach LOS A A B C

Intersection Summary
HCM 2000 Control Delay 15.7 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 11.8
Intersection Capacity Utilization 74.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 153 1170 81 104 228 0 0 249 25
Future Volume (vph) 0 0 0 153 1170 81 104 228 0 0 249 25
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 0.0 0.0 30.0 0.0 0.0 0.0
Storage Lanes 0 0 0 0 1 0 0 0
Taper Length (m) 0.0 0.0 25.0 0.0
Lane Util. Factor 1.00 1.00 1.00 0.91 0.91 0.91 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00
Frt 0.991 0.988
Flt Protected 0.995 0.950
Satd. Flow (prot) 0 0 0 0 4463 0 1560 1658 0 0 1671 0
Flt Permitted 0.995 0.496
Satd. Flow (perm) 0 0 0 0 4460 0 814 1658 0 0 1671 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 19 8
Link Speed (k/h) 50 50 50 50
Link Distance (m) 417.7 284.9 101.7 576.9
Travel Time (s) 30.1 20.5 7.3 41.5
Confl. Peds. (#/hr) 4 13 13
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 0% 2% 2% 2% 3% 2% 0% 0% 0% 0%
Adj. Flow (vph) 0 0 0 166 1272 88 113 248 0 0 271 27
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 0 1526 0 113 248 0 0 298 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA Perm NA NA
Protected Phases 2 4 4
Permitted Phases 2 4
Minimum Split (s) 28.0 28.0 23.0 23.0 23.0
Total Split (s) 40.0 40.0 30.0 30.0 30.0
Total Split (%) 57.1% 57.1% 42.9% 42.9% 42.9%
Maximum Green (s) 34.5 34.5 24.4 24.4 24.4
Yellow Time (s) 3.3 3.3 3.3 3.3 3.3
All-Red Time (s) 2.2 2.2 2.3 2.3 2.3
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.6 5.6 5.6
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 12.0 12.0 11.0 11.0 11.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 34.5 24.4 24.4 24.4
Actuated g/C Ratio 0.49 0.35 0.35 0.35
v/c Ratio 0.69 0.40 0.43 0.51
Control Delay 6.8 15.3 13.5 21.2
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 6.8 15.3 13.5 21.2
LOS A B B C
Approach Delay 6.8 14.1 21.2
Approach LOS A B C

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 37.1 (53%), Referenced to phase 2:WBTL, Start of Green
Natural Cycle: 55
Control Type: Pretimed
Maximum v/c Ratio: 0.69
Intersection Signal Delay: 10.0 Intersection LOS: A
Intersection Capacity Utilization 67.4% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     14: GIBBONS ST & BOND ST
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Lane Group WBT NBL NBT SBT
Lane Group Flow (vph) 1526 113 248 298
v/c Ratio 0.69 0.40 0.43 0.51
Control Delay 6.8 15.3 13.5 21.2
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 6.8 15.3 13.5 21.2
Queue Length 50th (m) 14.2 6.5 14.4 27.1
Queue Length 95th (m) 17.2 m12.2 23.2 46.8
Internal Link Dist (m) 260.9 77.7 552.9
Turn Bay Length (m) 30.0
Base Capacity (vph) 2207 283 577 587
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.69 0.40 0.43 0.51

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 153 1170 81 104 228 0 0 249 25
Future Volume (vph) 0 0 0 153 1170 81 104 228 0 0 249 25
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.6 5.6 5.6
Lane Util. Factor 0.91 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 0.99 1.00 1.00 0.99
Flt Protected 0.99 0.95 1.00 1.00
Satd. Flow (prot) 4460 1560 1658 1670
Flt Permitted 0.99 0.50 1.00 1.00
Satd. Flow (perm) 4460 815 1658 1670
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 166 1272 88 113 248 0 0 271 27
RTOR Reduction (vph) 0 0 0 0 10 0 0 0 0 0 5 0
Lane Group Flow (vph) 0 0 0 0 1516 0 113 248 0 0 293 0
Confl. Peds. (#/hr) 4 13 13
Heavy Vehicles (%) 0% 0% 0% 2% 2% 2% 3% 2% 0% 0% 0% 0%
Turn Type Perm NA Perm NA NA
Protected Phases 2 4 4
Permitted Phases 2 4
Actuated Green, G (s) 34.5 24.4 24.4 24.4
Effective Green, g (s) 34.5 24.4 24.4 24.4
Actuated g/C Ratio 0.49 0.35 0.35 0.35
Clearance Time (s) 5.5 5.6 5.6 5.6
Lane Grp Cap (vph) 2198 284 577 582
v/s Ratio Prot 0.15 c0.18
v/s Ratio Perm 0.34 0.14
v/c Ratio 0.69 0.40 0.43 0.50
Uniform Delay, d1 13.6 17.2 17.5 18.0
Progression Factor 0.41 0.62 0.63 1.00
Incremental Delay, d2 1.2 3.9 2.2 3.1
Delay (s) 6.8 14.6 13.2 21.1
Level of Service A B B C
Approach Delay (s) 0.0 6.8 13.6 21.1
Approach LOS A A B C

Intersection Summary
HCM 2000 Control Delay 9.8 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 11.1
Intersection Capacity Utilization 67.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 217 1077 97 169 593 0 0 368 86
Future Volume (vph) 0 0 0 217 1077 97 169 593 0 0 368 86
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 0.91 0.91 0.95 0.95 1.00 1.00 0.95 0.95
Ped Bike Factor 0.99 1.00 1.00 1.00
Frt 0.988 0.972
Flt Protected 0.950 0.989
Satd. Flow (prot) 0 0 0 1530 4403 0 0 3122 0 0 3041 0
Flt Permitted 0.950 0.727
Satd. Flow (perm) 0 0 0 1516 4403 0 0 2291 0 0 3041 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 23 10
Link Speed (k/h) 50 50 50 50
Link Distance (m) 130.2 285.3 115.6 63.6
Travel Time (s) 9.4 20.5 8.3 4.6
Confl. Peds. (#/hr) 8 7 13 13
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 0% 5% 3% 8% 1% 2% 0% 0% 2% 3%
Adj. Flow (vph) 0 0 0 236 1171 105 184 645 0 0 400 93
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 236 1276 0 0 829 0 0 493 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 0.0 0.0
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA Perm NA NA
Protected Phases 6 8 4
Permitted Phases 6 8
Minimum Split (s) 26.0 26.0 26.0 26.0 26.0
Total Split (s) 30.0 30.0 40.0 40.0 40.0
Total Split (%) 42.9% 42.9% 57.1% 57.1% 57.1%
Maximum Green (s) 24.1 24.1 33.8 33.8 33.8
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.2 2.2 2.5 2.5 2.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.9 5.9 6.2 6.2
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 13.0 13.0 14.0 14.0 14.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 24.1 24.1 33.8 33.8
Actuated g/C Ratio 0.34 0.34 0.48 0.48
v/c Ratio 0.45 0.83 0.75 0.33
Control Delay 13.3 17.2 9.8 11.7
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 13.3 17.2 9.8 11.7
LOS B B A B
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Approach Delay 16.6 9.8 11.7
Approach LOS B A B

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 9.8 (14%), Referenced to phase 6:WBTL, Start of Green
Natural Cycle: 55
Control Type: Pretimed
Maximum v/c Ratio: 0.83
Intersection Signal Delay: 13.7 Intersection LOS: B
Intersection Capacity Utilization 80.3% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     16: RR 54 (PARK RD W) & BOND ST
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Lane Group WBL WBT NBT SBT
Lane Group Flow (vph) 236 1276 829 493
v/c Ratio 0.45 0.83 0.75 0.33
Control Delay 13.3 17.2 9.8 11.7
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 13.3 17.2 9.8 11.7
Queue Length 50th (m) 10.0 19.2 17.4 17.7
Queue Length 95th (m) 19.9 44.8 m22.4 26.5
Internal Link Dist (m) 261.3 91.6 39.6
Turn Bay Length (m)
Base Capacity (vph) 521 1530 1106 1473
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.45 0.83 0.75 0.33

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 217 1077 97 169 593 0 0 368 86
Future Volume (vph) 0 0 0 217 1077 97 169 593 0 0 368 86
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.9 5.9 6.2 6.2
Lane Util. Factor 1.00 0.91 0.95 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00
Flpb, ped/bikes 0.99 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.97
Flt Protected 0.95 1.00 0.99 1.00
Satd. Flow (prot) 1516 4402 3117 3040
Flt Permitted 0.95 1.00 0.73 1.00
Satd. Flow (perm) 1516 4402 2292 3040
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 236 1171 105 184 645 0 0 400 93
RTOR Reduction (vph) 0 0 0 0 15 0 0 0 0 0 5 0
Lane Group Flow (vph) 0 0 0 236 1261 0 0 829 0 0 488 0
Confl. Peds. (#/hr) 8 7 13 13
Heavy Vehicles (%) 0% 0% 0% 5% 3% 8% 1% 2% 0% 0% 2% 3%
Turn Type Perm NA Perm NA NA
Protected Phases 6 8 4
Permitted Phases 6 8
Actuated Green, G (s) 24.1 24.1 33.8 33.8
Effective Green, g (s) 24.1 24.1 33.8 33.8
Actuated g/C Ratio 0.34 0.34 0.48 0.48
Clearance Time (s) 5.9 5.9 6.2 6.2
Lane Grp Cap (vph) 521 1515 1106 1467
v/s Ratio Prot c0.29 0.16
v/s Ratio Perm 0.16 c0.36
v/c Ratio 0.45 0.83 0.75 0.33
Uniform Delay, d1 17.8 21.1 14.7 11.2
Progression Factor 0.58 0.56 0.42 1.00
Incremental Delay, d2 2.5 4.9 3.4 0.6
Delay (s) 12.9 16.8 9.5 11.8
Level of Service B B A B
Approach Delay (s) 0.0 16.2 9.5 11.8
Approach LOS A B A B

Intersection Summary
HCM 2000 Control Delay 13.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.1
Intersection Capacity Utilization 80.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 51 1062 32 107 240 0 0 47 168
Future Volume (vph) 0 0 0 51 1062 32 107 240 0 0 47 168
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 0.0 40.0 15.0 0.0 0.0 0.0
Storage Lanes 0 0 0 0 1 0 0 0
Taper Length (m) 0.0 0.0 25.0 0.0
Lane Util. Factor 1.00 1.00 1.00 0.86 0.86 0.86 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.98 0.97
Frt 0.996 0.894
Flt Protected 0.998 0.950
Satd. Flow (prot) 0 0 0 0 4767 0 1545 1691 0 0 1443 0
Flt Permitted 0.998 0.585
Satd. Flow (perm) 0 0 0 0 4752 0 933 1691 0 0 1443 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 11 37
Link Speed (k/h) 50 50 50 50
Link Distance (m) 225.6 137.8 101.3 180.2
Travel Time (s) 16.2 9.9 7.3 13.0
Confl. Peds. (#/hr) 30 20 24 24
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 0% 3% 3% 0% 4% 0% 0% 0% 0% 2%
Parking  (#/hr) 100 100 100
Adj. Flow (vph) 0 0 0 55 1154 35 116 261 0 0 51 183
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 0 1244 0 116 261 0 0 234 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left L NA Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.42 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA Perm NA NA
Protected Phases 2 4 4
Permitted Phases 2 4
Minimum Split (s) 27.0 27.0 24.0 24.0 24.0
Total Split (s) 39.0 39.0 31.0 31.0 31.0
Total Split (%) 55.7% 55.7% 44.3% 44.3% 44.3%
Maximum Green (s) 33.4 33.4 25.5 25.5 25.5
Yellow Time (s) 4.0 4.0 3.7 3.7 3.7
All-Red Time (s) 1.6 1.6 1.8 1.8 1.8
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.6 5.5 5.5 5.5
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 8.0 8.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 33.4 25.5 25.5 25.5
Actuated g/C Ratio 0.48 0.36 0.36 0.36
v/c Ratio 0.55 0.34 0.42 0.43
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Control Delay 5.6 24.3 24.3 16.9
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 5.6 24.3 24.3 16.9
LOS A C C B
Approach Delay 5.6 24.3 16.9
Approach LOS A C B

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 44.8 (64%), Referenced to phase 2:WBTL, Start of Green
Natural Cycle: 55
Control Type: Pretimed
Maximum v/c Ratio: 0.55
Intersection Signal Delay: 10.8 Intersection LOS: B
Intersection Capacity Utilization 55.1% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     18: MCMILLAN DR & BOND ST
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Lane Group WBT NBL NBT SBT
Lane Group Flow (vph) 1244 116 261 234
v/c Ratio 0.55 0.34 0.42 0.43
Control Delay 5.6 24.3 24.3 16.9
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 5.6 24.3 24.3 16.9
Queue Length 50th (m) 9.2 12.3 27.7 17.1
Queue Length 95th (m) 10.8 23.0 42.7 33.3
Internal Link Dist (m) 113.8 77.3 156.2
Turn Bay Length (m) 15.0
Base Capacity (vph) 2273 339 616 549
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.55 0.34 0.42 0.43

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 51 1062 32 107 240 0 0 47 168
Future Volume (vph) 0 0 0 51 1062 32 107 240 0 0 47 168
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.6 5.5 5.5 5.5
Lane Util. Factor 0.86 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.97
Flpb, ped/bikes 1.00 0.98 1.00 1.00
Frt 1.00 1.00 1.00 0.89
Flt Protected 1.00 0.95 1.00 1.00
Satd. Flow (prot) 4750 1514 1691 1443
Flt Permitted 1.00 0.59 1.00 1.00
Satd. Flow (perm) 4750 933 1691 1443
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 55 1154 35 116 261 0 0 51 183
RTOR Reduction (vph) 0 0 0 0 6 0 0 0 0 0 24 0
Lane Group Flow (vph) 0 0 0 0 1238 0 116 261 0 0 210 0
Confl. Peds. (#/hr) 30 20 24 24
Heavy Vehicles (%) 0% 0% 0% 3% 3% 0% 4% 0% 0% 0% 0% 2%
Parking  (#/hr) 100 100 100
Turn Type Perm NA Perm NA NA
Protected Phases 2 4 4
Permitted Phases 2 4
Actuated Green, G (s) 33.4 25.5 25.5 25.5
Effective Green, g (s) 33.4 25.5 25.5 25.5
Actuated g/C Ratio 0.48 0.36 0.36 0.36
Clearance Time (s) 5.6 5.5 5.5 5.5
Lane Grp Cap (vph) 2266 339 616 525
v/s Ratio Prot c0.15 0.15
v/s Ratio Perm 0.26 0.12
v/c Ratio 0.55 0.34 0.42 0.40
Uniform Delay, d1 12.9 16.2 16.7 16.6
Progression Factor 0.36 1.28 1.29 1.00
Incremental Delay, d2 0.8 2.5 1.9 2.3
Delay (s) 5.5 23.2 23.6 18.8
Level of Service A C C B
Approach Delay (s) 0.0 5.5 23.5 18.8
Approach LOS A A C B

Intersection Summary
HCM 2000 Control Delay 10.9 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.49
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 11.1
Intersection Capacity Utilization 55.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 274 969 0 0 0 0 0 602 133
Future Volume (vph) 0 0 0 274 969 0 0 0 0 0 602 133
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 80.0 75.0 0.0 0.0 0.0 30.0
Storage Lanes 0 0 0 0 0 0 0 1
Taper Length (m) 0.0 25.0 0.0 0.0
Lane Util. Factor 1.00 1.00 1.00 0.91 0.91 1.00 1.00 1.00 1.00 1.00 0.91 1.00
Ped Bike Factor 0.99 0.94
Frt 0.850
Flt Protected 0.989
Satd. Flow (prot) 0 0 0 0 4466 0 0 0 0 0 4482 1395
Flt Permitted 0.989
Satd. Flow (perm) 0 0 0 0 4443 0 0 0 0 0 4482 1306
Right Turn on Red Yes Yes Yes Yes Yes
Satd. Flow (RTOR) 55 85
Link Speed (k/h) 50 50 50 50
Link Distance (m) 137.8 182.8 100.6 114.5
Travel Time (s) 9.9 13.2 7.2 8.2
Confl. Peds. (#/hr) 20 43
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 0% 3% 2% 0% 0% 0% 0% 0% 3% 3%
Adj. Flow (vph) 0 0 0 298 1053 0 0 0 0 0 654 145
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 0 1351 0 0 0 0 0 654 145
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 0.0 0.0
Link Offset(m) 0.0 0.0 3.5 -3.5
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA NA Perm
Protected Phases 2 4
Permitted Phases 2 4
Minimum Split (s) 26.0 26.0 24.0 24.0
Total Split (s) 44.0 44.0 26.0 26.0
Total Split (%) 62.9% 62.9% 37.1% 37.1%
Maximum Green (s) 38.4 38.4 20.6 20.6
Yellow Time (s) 3.7 3.7 3.7 3.7
All-Red Time (s) 1.9 1.9 1.7 1.7
Lost Time Adjust (s) 0.0 0.0 0.0
Total Lost Time (s) 5.6 5.4 5.4
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 13.0 13.0 12.0 12.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 38.4 20.6 20.6
Actuated g/C Ratio 0.55 0.29 0.29
v/c Ratio 0.55 0.50 0.33
Control Delay 6.6 22.0 11.4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0
Total Delay 6.6 22.0 11.4
LOS A C B
Approach Delay 6.6 20.1
Approach LOS A C

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 39.2 (56%), Referenced to phase 2:WBTL, Start of Green
Natural Cycle: 50
Control Type: Pretimed
Maximum v/c Ratio: 0.55
Intersection Signal Delay: 11.6 Intersection LOS: B
Intersection Capacity Utilization 60.2% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     20: RR 2A (CENTRE ST) & BOND ST
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Lane Group WBT SBT SBR
Lane Group Flow (vph) 1351 654 145
v/c Ratio 0.55 0.50 0.33
Control Delay 6.6 22.0 11.4
Queue Delay 0.0 0.0 0.0
Total Delay 6.6 22.0 11.4
Queue Length 50th (m) 18.3 23.6 5.3
Queue Length 95th (m) 28.3 32.9 17.0
Internal Link Dist (m) 158.8 90.5
Turn Bay Length (m) 30.0
Base Capacity (vph) 2462 1318 444
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.55 0.50 0.33

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 274 969 0 0 0 0 0 602 133
Future Volume (vph) 0 0 0 274 969 0 0 0 0 0 602 133
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.6 5.4 5.4
Lane Util. Factor 0.91 0.91 1.00
Frpb, ped/bikes 1.00 1.00 0.94
Flpb, ped/bikes 0.99 1.00 1.00
Frt 1.00 1.00 0.85
Flt Protected 0.99 1.00 1.00
Satd. Flow (prot) 4444 4482 1306
Flt Permitted 0.99 1.00 1.00
Satd. Flow (perm) 4444 4482 1306
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 298 1053 0 0 0 0 0 654 145
RTOR Reduction (vph) 0 0 0 0 25 0 0 0 0 0 0 60
Lane Group Flow (vph) 0 0 0 0 1326 0 0 0 0 0 654 85
Confl. Peds. (#/hr) 20 43
Heavy Vehicles (%) 0% 0% 0% 3% 2% 0% 0% 0% 0% 0% 3% 3%
Turn Type Perm NA NA Perm
Protected Phases 2 4
Permitted Phases 2 4
Actuated Green, G (s) 38.4 20.6 20.6
Effective Green, g (s) 38.4 20.6 20.6
Actuated g/C Ratio 0.55 0.29 0.29
Clearance Time (s) 5.6 5.4 5.4
Lane Grp Cap (vph) 2437 1318 384
v/s Ratio Prot c0.15
v/s Ratio Perm 0.30 0.07
v/c Ratio 0.54 0.50 0.22
Uniform Delay, d1 10.2 20.4 18.6
Progression Factor 0.59 1.00 1.00
Incremental Delay, d2 0.7 1.3 1.3
Delay (s) 6.7 21.7 20.0
Level of Service A C B
Approach Delay (s) 0.0 6.7 0.0 21.4
Approach LOS A A A C

Intersection Summary
HCM 2000 Control Delay 12.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 60.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 0 892 87 240 809 0 0 0 0
Future Volume (vph) 0 0 0 0 892 87 240 809 0 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 0.0 40.0 15.0 0.0 0.0 0.0
Storage Lanes 0 0 0 1 1 0 0 0
Taper Length (m) 0.0 0.0 25.0 0.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00
Ped Bike Factor 0.93 0.95
Frt 0.850
Flt Protected 0.950
Satd. Flow (prot) 0 0 0 0 3119 1343 1501 3089 0 0 0 0
Flt Permitted 0.950
Satd. Flow (perm) 0 0 0 0 3119 1253 1421 3089 0 0 0 0
Right Turn on Red Yes Yes Yes Yes Yes
Satd. Flow (RTOR) 54 60
Link Speed (k/h) 50 50 50 50
Link Distance (m) 182.8 256.2 100.7 199.2
Travel Time (s) 13.2 18.4 7.3 14.3
Confl. Peds. (#/hr) 43 41
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 0% 0% 3% 7% 7% 4% 0% 0% 0% 0%
Adj. Flow (vph) 0 0 0 0 970 95 261 879 0 0 0 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 0 970 95 261 879 0 0 0 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type NA Perm Perm NA
Protected Phases 2 4
Permitted Phases 2 4
Minimum Split (s) 24.0 24.0 23.0 23.0
Total Split (s) 37.0 37.0 33.0 33.0
Total Split (%) 52.9% 52.9% 47.1% 47.1%
Maximum Green (s) 31.4 31.4 27.5 27.5
Yellow Time (s) 3.3 3.3 3.3 3.3
All-Red Time (s) 2.3 2.3 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.6 5.6 5.5 5.5
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 11.0 11.0 11.0 11.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 31.4 31.4 27.5 27.5
Actuated g/C Ratio 0.45 0.45 0.39 0.39
v/c Ratio 0.69 0.16 0.44 0.72
Control Delay 18.7 6.8 5.1 12.2
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 1.7
Total Delay 18.7 6.8 5.1 13.9
LOS B A A B
Approach Delay 17.6 11.9
Approach LOS B B

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 21 (30%), Referenced to phase 2:WBT, Start of Green
Natural Cycle: 50
Control Type: Pretimed
Maximum v/c Ratio: 0.72
Intersection Signal Delay: 14.7 Intersection LOS: B
Intersection Capacity Utilization 109.6% ICU Level of Service H
Analysis Period (min) 15

Splits and Phases:     22: RR 2 (SIMCOE ST) & BOND ST



Queues PM Peak Hour
22: RR 2 (SIMCOE ST) & BOND ST Whitby Oshawa - 2026 Future Background PM

Synchro 11 12-23-2020
IBI Group Page 24

Lane Group WBT WBR NBL NBT
Lane Group Flow (vph) 970 95 261 879
v/c Ratio 0.69 0.16 0.44 0.72
Control Delay 18.7 6.8 5.1 12.2
Queue Delay 0.0 0.0 0.0 1.7
Total Delay 18.7 6.8 5.1 13.9
Queue Length 50th (m) 47.0 2.7 2.8 23.2
Queue Length 95th (m) 65.4 9.6 m4.0 m36.1
Internal Link Dist (m) 232.2 76.7
Turn Bay Length (m) 40.0 15.0
Base Capacity (vph) 1399 591 594 1213
Starvation Cap Reductn 0 0 0 180
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.69 0.16 0.44 0.85

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 0 892 87 240 809 0 0 0 0
Future Volume (vph) 0 0 0 0 892 87 240 809 0 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.6 5.6 5.5 5.5
Lane Util. Factor 0.95 1.00 1.00 0.95
Frpb, ped/bikes 1.00 0.93 1.00 1.00
Flpb, ped/bikes 1.00 1.00 0.95 1.00
Frt 1.00 0.85 1.00 1.00
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3119 1253 1421 3089
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3119 1253 1421 3089
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 0 970 95 261 879 0 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 30 36 0 0 0 0 0
Lane Group Flow (vph) 0 0 0 0 970 65 225 879 0 0 0 0
Confl. Peds. (#/hr) 43 41
Heavy Vehicles (%) 0% 0% 0% 0% 3% 7% 7% 4% 0% 0% 0% 0%
Turn Type NA Perm Perm NA
Protected Phases 2 4
Permitted Phases 2 4
Actuated Green, G (s) 31.4 31.4 27.5 27.5
Effective Green, g (s) 31.4 31.4 27.5 27.5
Actuated g/C Ratio 0.45 0.45 0.39 0.39
Clearance Time (s) 5.6 5.6 5.5 5.5
Lane Grp Cap (vph) 1399 562 558 1213
v/s Ratio Prot c0.31 c0.28
v/s Ratio Perm 0.05 0.16
v/c Ratio 0.69 0.12 0.40 0.72
Uniform Delay, d1 15.4 11.2 15.3 18.0
Progression Factor 1.00 1.00 0.29 0.53
Incremental Delay, d2 2.9 0.4 1.4 2.5
Delay (s) 18.3 11.6 5.9 12.0
Level of Service B B A B
Approach Delay (s) 0.0 17.7 10.6 0.0
Approach LOS A B B A

Intersection Summary
HCM 2000 Control Delay 14.0 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 11.1
Intersection Capacity Utilization 109.6% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 311 1206 126 63 1005 186 99 551 56 214 411 346
Future Volume (vph) 311 1206 126 63 1005 186 99 551 56 214 411 346
Ideal Flow (vphpl) 1900 2005 1900 1900 2005 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 92.0 0.0 38.0 0.0 64.0 0.0 103.0 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 37.0 48.0 66.0 82.0
Lane Util. Factor 1.00 *1.00 0.95 1.00 *1.00 0.95 1.00 0.95 0.95 1.00 0.95 0.95
Ped Bike Factor 1.00 1.00 0.99 1.00 1.00 0.98
Frt 0.986 0.977 0.986 0.931
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1785 3824 0 1684 3762 0 1716 3359 0 1767 3217 0
Flt Permitted 0.113 0.123 0.183 0.231
Satd. Flow (perm) 212 3824 0 218 3762 0 328 3359 0 428 3217 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 16 28 11 223
Link Speed (k/h) 50 50 50 60
Link Distance (m) 818.0 320.3 152.9 706.1
Travel Time (s) 58.9 23.1 11.0 42.4
Confl. Peds. (#/hr) 8 12 12 8 28 10 10 28
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 2% 2% 6% 2% 6% 4% 5% 0% 1% 2% 0%
Adj. Flow (vph) 338 1311 137 68 1092 202 108 599 61 233 447 376
Shared Lane Traffic (%)
Lane Group Flow (vph) 338 1448 0 68 1294 0 108 660 0 233 823 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes
Headway Factor 1.01 0.95 1.01 1.01 0.95 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 14 24 15
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4
Minimum Split (s) 9.0 31.0 9.0 31.0 9.0 28.0 9.0 28.0
Total Split (s) 14.0 44.0 9.0 39.0 9.0 28.0 9.0 28.0
Total Split (%) 15.6% 48.9% 10.0% 43.3% 10.0% 31.1% 10.0% 31.1%
Maximum Green (s) 11.0 37.4 6.0 32.4 6.0 21.8 6.0 21.8
Yellow Time (s) 3.0 4.1 3.0 4.1 3.0 4.2 3.0 4.2
All-Red Time (s) 0.0 2.5 0.0 2.5 0.0 2.0 0.0 2.0
Lost Time Adjust (s) -2.0 0.0 0.0 0.0 0.0 0.0 -2.0 0.0
Total Lost Time (s) 1.0 6.6 3.0 6.6 3.0 6.2 1.0 6.2
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Walk Time (s) 17.0 17.0 16.0 16.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 52.0 37.4 42.0 32.4 31.0 21.8 35.0 21.8
Actuated g/C Ratio 0.58 0.42 0.47 0.36 0.34 0.24 0.39 0.24
v/c Ratio 0.97 0.91 0.34 0.94 0.53 0.80 0.82 0.87
Control Delay 57.1 25.5 14.8 42.3 28.8 40.4 44.5 35.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 57.1 25.5 14.8 42.3 28.8 40.4 44.5 35.0
LOS E C B D C D D D
Approach Delay 31.5 40.9 38.8 37.1
Approach LOS C D D D

Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 40.5 (45%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Pretimed
Maximum v/c Ratio: 0.97
Intersection Signal Delay: 36.4 Intersection LOS: D
Intersection Capacity Utilization 96.0% ICU Level of Service F
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     88: RR 52 (THORNTON RD) & DUNDAS ST/KING ST
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 338 1448 68 1294 108 660 233 823
v/c Ratio 0.97 0.91 0.34 0.94 0.53 0.80 0.82 0.87
Control Delay 57.1 25.5 14.8 42.3 28.8 40.4 44.5 35.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 57.1 25.5 14.8 42.3 28.8 40.4 44.5 35.0
Queue Length 50th (m) 47.7 64.7 4.7 96.6 11.2 51.2 25.1 49.5
Queue Length 95th (m) m50.4 m68.1 10.0 #135.3 21.3 #71.1 #47.9 #78.8
Internal Link Dist (m) 794.0 296.3 128.9 682.1
Turn Bay Length (m) 92.0 38.0 64.0 103.0
Base Capacity (vph) 349 1598 199 1372 205 821 285 948
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.97 0.91 0.34 0.94 0.53 0.80 0.82 0.87

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 311 1206 126 63 1005 186 99 551 56 214 411 346
Future Volume (vph) 311 1206 126 63 1005 186 99 551 56 214 411 346
Ideal Flow (vphpl) 1900 2005 1900 1900 2005 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 1.0 6.6 3.0 6.6 3.0 6.2 1.0 6.2
Lane Util. Factor 1.00 *1.00 1.00 *1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.98 1.00 0.99 1.00 0.93
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1785 3823 1684 3761 1715 3360 1766 3218
Flt Permitted 0.11 1.00 0.12 1.00 0.18 1.00 0.23 1.00
Satd. Flow (perm) 212 3823 219 3761 331 3360 429 3218
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 338 1311 137 68 1092 202 108 599 61 233 447 376
RTOR Reduction (vph) 0 9 0 0 18 0 0 8 0 0 169 0
Lane Group Flow (vph) 338 1439 0 68 1276 0 108 652 0 233 654 0
Confl. Peds. (#/hr) 8 12 12 8 28 10 10 28
Heavy Vehicles (%) 0% 2% 2% 6% 2% 6% 4% 5% 0% 1% 2% 0%
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 46.4 37.4 38.4 32.4 27.8 21.8 27.8 21.8
Effective Green, g (s) 48.4 37.4 38.4 32.4 27.8 21.8 31.8 21.8
Actuated g/C Ratio 0.54 0.42 0.43 0.36 0.31 0.24 0.35 0.24
Clearance Time (s) 3.0 6.6 3.0 6.6 3.0 6.2 3.0 6.2
Lane Grp Cap (vph) 341 1588 191 1353 194 813 270 779
v/s Ratio Prot c0.14 c0.38 0.02 0.34 0.04 0.19 c0.08 c0.20
v/s Ratio Perm 0.39 0.13 0.13 0.23
v/c Ratio 0.99 0.91 0.36 0.94 0.56 0.80 0.86 0.84
Uniform Delay, d1 25.5 24.7 18.8 27.9 24.4 32.1 23.5 32.4
Progression Factor 1.83 0.89 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 24.6 3.0 5.1 14.2 11.0 8.2 28.7 10.5
Delay (s) 71.3 24.9 24.0 42.1 35.4 40.3 52.1 43.0
Level of Service E C C D D D D D
Approach Delay (s) 33.7 41.2 39.6 45.0
Approach LOS C D D D

Intersection Summary
HCM 2000 Control Delay 39.1 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 18.8
Intersection Capacity Utilization 96.0% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 125 1110 149 0 0 0 0 974 260 109 932 0
Future Volume (vph) 125 1110 149 0 0 0 0 974 260 109 932 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 40.0 0.0 0.0 0.0 0.0 30.0 25.0 0.0
Storage Lanes 1 0 0 0 0 1 1 0
Taper Length (m) 25.0 0.0 0.0 13.0
Lane Util. Factor 0.86 0.86 0.86 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Ped Bike Factor 1.00 0.95 0.99
Frt 0.984 0.850
Flt Protected 0.996 0.950
Satd. Flow (prot) 0 5532 0 0 0 0 0 3089 1369 1591 3089 0
Flt Permitted 0.996 0.206
Satd. Flow (perm) 0 5528 0 0 0 0 0 3089 1306 343 3089 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 43 45
Link Speed (k/h) 50 50 50 50
Link Distance (m) 209.8 58.6 363.1 98.9
Travel Time (s) 15.1 4.2 26.1 7.1
Confl. Peds. (#/hr) 8 12 30 30
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 7% 2% 5% 0% 0% 0% 0% 4% 5% 1% 4% 0%
Adj. Flow (vph) 136 1207 162 0 0 0 0 1059 283 118 1013 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 1505 0 0 0 0 0 1059 283 118 1013 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left R NA Right Left Left Right Left Left Right L NA Left Right
Median Width(m) 0.0 0.0 3.5 3.5
Link Offset(m) 0.0 3.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA NA Perm Perm NA
Protected Phases 2 8 4
Permitted Phases 2 8 4
Minimum Split (s) 26.0 26.0 25.0 25.0 25.0 25.0
Total Split (s) 27.0 27.0 43.0 43.0 43.0 43.0
Total Split (%) 38.6% 38.6% 61.4% 61.4% 61.4% 61.4%
Maximum Green (s) 21.1 21.1 37.1 37.1 37.1 37.1
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.2 2.2 2.2 2.2 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.9 5.9 5.9 5.9 5.9
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 14.0 14.0 13.0 13.0 13.0 13.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 21.1 37.1 37.1 37.1 37.1
Actuated g/C Ratio 0.30 0.53 0.53 0.53 0.53
v/c Ratio 0.89 0.65 0.40 0.65 0.62
Control Delay 30.7 14.1 10.1 21.0 6.5



Lanes, Volumes, Timings PM Peak Hour
13: RR 53 (STEVENSON RD) & KING ST Whitby Oshawa - 2026 Future Background PM

Synchro 11 12-23-2020
IBI Group Page 2

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0 0.7
Total Delay 30.7 14.1 10.1 21.0 7.2
LOS C B B C A
Approach Delay 30.7 13.3 8.6
Approach LOS C B A

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 14.7 (21%), Referenced to phase 2:EBTL, Start of Green
Natural Cycle: 60
Control Type: Pretimed
Maximum v/c Ratio: 0.89
Intersection Signal Delay: 18.6 Intersection LOS: B
Intersection Capacity Utilization 74.3% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     13: RR 53 (STEVENSON RD) & KING ST
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Lane Group EBT NBT NBR SBL SBT
Lane Group Flow (vph) 1505 1059 283 118 1013
v/c Ratio 0.89 0.65 0.40 0.65 0.62
Control Delay 30.7 14.1 10.1 21.0 6.5
Queue Delay 0.0 0.0 0.0 0.0 0.7
Total Delay 30.7 14.1 10.1 21.0 7.2
Queue Length 50th (m) 48.5 44.3 15.3 3.3 14.8
Queue Length 95th (m) #67.5 61.7 29.7 m4.4 18.8
Internal Link Dist (m) 185.8 339.1 74.9
Turn Bay Length (m) 30.0 25.0
Base Capacity (vph) 1696 1637 713 181 1637
Starvation Cap Reductn 0 0 0 0 300
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.89 0.65 0.40 0.65 0.76

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 125 1110 149 0 0 0 0 974 260 109 932 0
Future Volume (vph) 125 1110 149 0 0 0 0 974 260 109 932 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.9 5.9 5.9 5.9 5.9
Lane Util. Factor 0.86 0.95 1.00 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.95 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 0.99 1.00
Frt 0.98 1.00 0.85 1.00 1.00
Flt Protected 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 5524 3089 1306 1581 3089
Flt Permitted 1.00 1.00 1.00 0.21 1.00
Satd. Flow (perm) 5524 3089 1306 342 3089
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 136 1207 162 0 0 0 0 1059 283 118 1013 0
RTOR Reduction (vph) 0 30 0 0 0 0 0 0 21 0 0 0
Lane Group Flow (vph) 0 1475 0 0 0 0 0 1059 262 118 1013 0
Confl. Peds. (#/hr) 8 12 30 30
Heavy Vehicles (%) 7% 2% 5% 0% 0% 0% 0% 4% 5% 1% 4% 0%
Turn Type Perm NA NA Perm Perm NA
Protected Phases 2 8 4
Permitted Phases 2 8 4
Actuated Green, G (s) 21.1 37.1 37.1 37.1 37.1
Effective Green, g (s) 21.1 37.1 37.1 37.1 37.1
Actuated g/C Ratio 0.30 0.53 0.53 0.53 0.53
Clearance Time (s) 5.9 5.9 5.9 5.9 5.9
Lane Grp Cap (vph) 1665 1637 692 181 1637
v/s Ratio Prot 0.34 0.33
v/s Ratio Perm 0.27 0.20 c0.34
v/c Ratio 0.89 0.65 0.38 0.65 0.62
Uniform Delay, d1 23.3 11.8 9.7 11.8 11.5
Progression Factor 1.00 1.00 1.00 0.50 0.45
Incremental Delay, d2 7.3 2.0 1.6 10.8 1.1
Delay (s) 30.6 13.8 11.2 16.7 6.3
Level of Service C B B B A
Approach Delay (s) 30.6 0.0 13.2 7.4
Approach LOS C A B A

Intersection Summary
HCM 2000 Control Delay 18.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 11.8
Intersection Capacity Utilization 74.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 92 1770 0 0 0 0 0 198 147 106 242 0
Future Volume (vph) 92 1770 0 0 0 0 0 198 147 106 242 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 0.86 *1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 1.00
Ped Bike Factor 1.00 0.98 1.00
Frt 0.850
Flt Protected 0.998 0.985
Satd. Flow (prot) 0 6563 0 0 0 0 0 1691 1437 0 3133 0
Flt Permitted 0.998 0.777
Satd. Flow (perm) 0 6561 0 0 0 0 0 1691 1407 0 2467 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 47
Link Speed (k/h) 50 50 50 50
Link Distance (m) 351.8 421.5 125.0 101.7
Travel Time (s) 25.3 30.3 9.0 7.3
Confl. Peds. (#/hr) 4 13 8 8
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 3% 0% 0% 0% 0% 0% 0% 0% 1% 1% 0%
Adj. Flow (vph) 100 1924 0 0 0 0 0 215 160 115 263 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 2024 0 0 0 0 0 215 160 0 378 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.5 3.5
Link Offset(m) 0.0 0.0 6.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 24 15 25 14
Turn Type Perm NA NA Perm Perm NA
Protected Phases 2 4 4
Permitted Phases 2 4 4
Minimum Split (s) 28.0 28.0 25.0 25.0 25.0 25.0
Total Split (s) 41.0 41.0 29.0 29.0 29.0 29.0
Total Split (%) 58.6% 58.6% 41.4% 41.4% 41.4% 41.4%
Maximum Green (s) 35.0 35.0 23.2 23.2 23.2 23.2
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.3 2.3 2.1 2.1 2.1 2.1
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 5.8 5.8 5.8
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 15.0 15.0 13.0 13.0 13.0 13.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 35.0 23.2 23.2 23.2
Actuated g/C Ratio 0.50 0.33 0.33 0.33
v/c Ratio 0.62 0.38 0.32 0.46
Control Delay 6.9 20.4 14.4 13.8
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 6.9 20.4 14.4 13.8
LOS A C B B
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Approach Delay 6.9 17.9 13.8
Approach LOS A B B

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 39.9 (57%), Referenced to phase 2:EBTL, Start of Green
Natural Cycle: 55
Control Type: Pretimed
Maximum v/c Ratio: 0.62
Intersection Signal Delay: 9.3 Intersection LOS: A
Intersection Capacity Utilization 70.6% ICU Level of Service C
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     15: OSHAWA CENTRE ENT/GIBBONS ST & KING ST
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Lane Group EBT NBT NBR SBT
Lane Group Flow (vph) 2024 215 160 378
v/c Ratio 0.62 0.38 0.32 0.46
Control Delay 6.9 20.4 14.4 13.8
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 6.9 20.4 14.4 13.8
Queue Length 50th (m) 17.5 19.5 9.8 11.6
Queue Length 95th (m) m21.6 34.9 22.2 16.7
Internal Link Dist (m) 327.8 101.0 77.7
Turn Bay Length (m)
Base Capacity (vph) 3280 560 497 817
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.62 0.38 0.32 0.46

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 92 1770 0 0 0 0 0 198 147 106 242 0
Future Volume (vph) 92 1770 0 0 0 0 0 198 147 106 242 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 5.8 5.8 5.8
Lane Util. Factor *1.00 1.00 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.98 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00
Flt Protected 1.00 1.00 1.00 0.99
Satd. Flow (prot) 6558 1691 1407 3127
Flt Permitted 1.00 1.00 1.00 0.78
Satd. Flow (perm) 6558 1691 1407 2467
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 100 1924 0 0 0 0 0 215 160 115 263 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 31 0 0 0
Lane Group Flow (vph) 0 2024 0 0 0 0 0 215 129 0 378 0
Confl. Peds. (#/hr) 4 13 8 8
Heavy Vehicles (%) 0% 3% 0% 0% 0% 0% 0% 0% 0% 1% 1% 0%
Turn Type Perm NA NA Perm Perm NA
Protected Phases 2 4 4
Permitted Phases 2 4 4
Actuated Green, G (s) 35.0 23.2 23.2 23.2
Effective Green, g (s) 35.0 23.2 23.2 23.2
Actuated g/C Ratio 0.50 0.33 0.33 0.33
Clearance Time (s) 6.0 5.8 5.8 5.8
Lane Grp Cap (vph) 3279 560 466 817
v/s Ratio Prot 0.13
v/s Ratio Perm 0.31 0.09 c0.15
v/c Ratio 0.62 0.38 0.28 0.46
Uniform Delay, d1 12.7 17.9 17.2 18.5
Progression Factor 0.48 1.00 1.00 0.65
Incremental Delay, d2 0.7 2.0 1.5 1.5
Delay (s) 6.8 19.9 18.7 13.6
Level of Service A B B B
Approach Delay (s) 6.8 0.0 19.4 13.6
Approach LOS A A B B

Intersection Summary
HCM 2000 Control Delay 9.4 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 11.8
Intersection Capacity Utilization 70.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 187 1489 168 0 0 0 0 619 172 92 503 0
Future Volume (vph) 187 1489 168 0 0 0 0 619 172 92 503 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 37.0 0.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 0 1 0 0 0 0 0 0
Taper Length (m) 0.0 0.0 0.0 0.0
Lane Util. Factor 0.86 0.86 1.00 1.00 1.00 1.00 1.00 0.95 0.95 0.95 0.95 1.00
Ped Bike Factor 1.00 0.95 0.99 1.00
Frt 0.850 0.967
Flt Protected 0.994 0.992
Satd. Flow (prot) 0 5602 1437 0 0 0 0 3016 0 0 3129 0
Flt Permitted 0.994 0.648
Satd. Flow (perm) 0 5595 1370 0 0 0 0 3016 0 0 2043 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 183 3
Link Speed (k/h) 50 50 50 50
Link Distance (m) 421.5 358.7 429.1 115.6
Travel Time (s) 30.3 25.8 30.9 8.3
Confl. Peds. (#/hr) 9 32 8 8
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 5% 3% 0% 0% 0% 0% 0% 2% 4% 1% 2% 0%
Adj. Flow (vph) 203 1618 183 0 0 0 0 673 187 100 547 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 1821 183 0 0 0 0 860 0 0 647 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 0.0 0.0
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 14 24 15 24 14 25 15
Turn Type Perm NA Perm NA Perm NA
Protected Phases 2 4 4
Permitted Phases 2 2 4
Minimum Split (s) 26.0 26.0 26.0 26.0 26.0 26.0
Total Split (s) 34.0 34.0 34.0 36.0 36.0 36.0
Total Split (%) 48.6% 48.6% 48.6% 51.4% 51.4% 51.4%
Maximum Green (s) 28.2 28.2 28.2 30.4 30.4 30.4
Yellow Time (s) 4.2 4.2 4.2 3.7 3.7 3.7
All-Red Time (s) 1.6 1.6 1.6 1.9 1.9 1.9
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.8 5.8 5.6 5.6
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 12.0 12.0 12.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 28.2 28.2 30.4 30.4
Actuated g/C Ratio 0.40 0.40 0.43 0.43
v/c Ratio 0.81 0.28 0.66 0.73
Control Delay 12.6 1.7 18.6 18.4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 12.6 1.7 18.6 18.4
LOS B A B B
Approach Delay 11.6 18.6 18.4
Approach LOS B B B

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 7 (10%), Referenced to phase 2:EBTL, Start of Green
Natural Cycle: 55
Control Type: Pretimed
Maximum v/c Ratio: 0.81
Intersection Signal Delay: 14.5 Intersection LOS: B
Intersection Capacity Utilization 85.0% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     17: RR 54 (PARK RD W) & KING ST
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Lane Group EBT EBR NBT SBT
Lane Group Flow (vph) 1821 183 860 647
v/c Ratio 0.81 0.28 0.66 0.73
Control Delay 12.6 1.7 18.6 18.4
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 12.6 1.7 18.6 18.4
Queue Length 50th (m) 59.0 0.8 41.3 22.0
Queue Length 95th (m) 78.3 m1.4 58.1 55.5
Internal Link Dist (m) 397.5 405.1 91.6
Turn Bay Length (m) 37.0
Base Capacity (vph) 2253 661 1311 887
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.81 0.28 0.66 0.73

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 187 1489 168 0 0 0 0 619 172 92 503 0
Future Volume (vph) 187 1489 168 0 0 0 0 619 172 92 503 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.8 5.8 5.6 5.6
Lane Util. Factor 0.86 1.00 0.95 0.95
Frpb, ped/bikes 1.00 0.95 0.99 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 0.85 0.97 1.00
Flt Protected 0.99 1.00 1.00 0.99
Satd. Flow (prot) 5598 1370 3017 3129
Flt Permitted 0.99 1.00 1.00 0.65
Satd. Flow (perm) 5598 1370 3017 2044
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 203 1618 183 0 0 0 0 673 187 100 547 0
RTOR Reduction (vph) 0 0 109 0 0 0 0 2 0 0 0 0
Lane Group Flow (vph) 0 1821 74 0 0 0 0 858 0 0 647 0
Confl. Peds. (#/hr) 9 32 8 8
Heavy Vehicles (%) 5% 3% 0% 0% 0% 0% 0% 2% 4% 1% 2% 0%
Turn Type Perm NA Perm NA Perm NA
Protected Phases 2 4 4
Permitted Phases 2 2 4
Actuated Green, G (s) 28.2 28.2 30.4 30.4
Effective Green, g (s) 28.2 28.2 30.4 30.4
Actuated g/C Ratio 0.40 0.40 0.43 0.43
Clearance Time (s) 5.8 5.8 5.6 5.6
Lane Grp Cap (vph) 2255 551 1310 887
v/s Ratio Prot 0.28
v/s Ratio Perm 0.33 0.05 c0.32
v/c Ratio 0.81 0.13 0.66 0.73
Uniform Delay, d1 18.5 13.2 15.7 16.4
Progression Factor 0.53 0.34 1.00 0.79
Incremental Delay, d2 2.6 0.4 2.6 5.0
Delay (s) 12.4 4.9 18.2 17.8
Level of Service B A B B
Approach Delay (s) 11.7 0.0 18.2 17.8
Approach LOS B A B B

Intersection Summary
HCM 2000 Control Delay 14.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 11.4
Intersection Capacity Utilization 85.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 283 1335 30 0 0 0 0 99 24 69 21 0
Future Volume (vph) 283 1335 30 0 0 0 0 99 24 69 21 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 0.91 0.91 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.88 1.00 0.99 0.99
Frt 0.997 0.974
Flt Protected 0.950 0.963
Satd. Flow (prot) 1591 4412 0 0 0 0 0 1637 0 0 1628 0
Flt Permitted 0.950 0.731
Satd. Flow (perm) 1401 4412 0 0 0 0 0 1637 0 0 1222 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 6 16
Link Speed (k/h) 50 50 50 50
Link Distance (m) 158.5 137.8 101.8 101.3
Travel Time (s) 11.4 9.9 7.3 7.3
Confl. Peds. (#/hr) 58 75 31 15 15
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 4% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Adj. Flow (vph) 308 1451 33 0 0 0 0 108 26 75 23 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 308 1484 0 0 0 0 0 134 0 0 98 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA NA pm+pt NA
Protected Phases 2 4 3 4
Permitted Phases 2 4
Minimum Split (s) 28.0 28.0 23.0 10.0 23.0
Total Split (s) 37.0 37.0 23.0 10.0 23.0
Total Split (%) 52.9% 52.9% 32.9% 14.3% 32.9%
Maximum Green (s) 31.4 31.4 17.4 6.0 17.4
Yellow Time (s) 3.7 3.7 3.7 3.0 3.7
All-Red Time (s) 1.9 1.9 1.9 1.0 1.9
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.6 5.6 5.6 5.6
Lead/Lag Lag Lead Lag
Lead-Lag Optimize?
Walk Time (s) 12.0 12.0 12.0 12.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 31.4 31.4 17.4 21.8
Actuated g/C Ratio 0.45 0.45 0.25 0.31
v/c Ratio 0.49 0.75 0.32 0.24
Control Delay 10.6 12.8 21.4 13.3
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 10.6 12.8 21.4 13.3
LOS B B C B
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Approach Delay 12.4 21.4 13.3
Approach LOS B C B

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 42.7 (61%), Referenced to phase 2:EBTL, Start of Green
Natural Cycle: 65
Control Type: Pretimed
Maximum v/c Ratio: 0.75
Intersection Signal Delay: 13.0 Intersection LOS: B
Intersection Capacity Utilization 64.3% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     19: QUEEN ST/MCMILLAN DR & KING ST
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Lane Group EBL EBT NBT SBT
Lane Group Flow (vph) 308 1484 134 98
v/c Ratio 0.49 0.75 0.32 0.24
Control Delay 10.6 12.8 21.4 13.3
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 10.6 12.8 21.4 13.3
Queue Length 50th (m) 13.3 23.1 11.5 7.5
Queue Length 95th (m) 25.4 36.5 24.1 m14.3
Internal Link Dist (m) 134.5 77.8 77.3
Turn Bay Length (m)
Base Capacity (vph) 628 1982 418 406
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.49 0.75 0.32 0.24

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 283 1335 30 0 0 0 0 99 24 69 21 0
Future Volume (vph) 283 1335 30 0 0 0 0 99 24 69 21 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.6 5.6 5.6 5.6
Lane Util. Factor 1.00 0.91 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.99 1.00
Flpb, ped/bikes 0.88 1.00 1.00 0.99
Frt 1.00 1.00 0.97 1.00
Flt Protected 0.95 1.00 1.00 0.96
Satd. Flow (prot) 1401 4411 1637 1615
Flt Permitted 0.95 1.00 1.00 0.73
Satd. Flow (perm) 1401 4411 1637 1225
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 308 1451 33 0 0 0 0 108 26 75 23 0
RTOR Reduction (vph) 0 3 0 0 0 0 0 12 0 0 0 0
Lane Group Flow (vph) 308 1481 0 0 0 0 0 122 0 0 98 0
Confl. Peds. (#/hr) 58 75 31 15 15
Heavy Vehicles (%) 1% 4% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Turn Type Perm NA NA pm+pt NA
Protected Phases 2 4 3 4
Permitted Phases 2 4
Actuated Green, G (s) 31.4 31.4 17.4 23.4
Effective Green, g (s) 31.4 31.4 17.4 23.4
Actuated g/C Ratio 0.45 0.45 0.25 0.33
Clearance Time (s) 5.6 5.6 5.6 5.6
Lane Grp Cap (vph) 628 1978 406 442
v/s Ratio Prot c0.34 c0.07 c0.02
v/s Ratio Perm 0.22 0.05
v/c Ratio 0.49 0.75 0.30 0.22
Uniform Delay, d1 13.6 16.0 21.4 16.8
Progression Factor 0.58 0.64 1.00 0.81
Incremental Delay, d2 2.4 2.3 1.9 1.0
Delay (s) 10.3 12.6 23.3 14.7
Level of Service B B C B
Approach Delay (s) 12.2 0.0 23.3 14.7
Approach LOS B A C B

Intersection Summary
HCM 2000 Control Delay 13.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.55
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 15.2
Intersection Capacity Utilization 64.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 1148 256 0 0 0 0 0 0 161 724 0
Future Volume (vph) 0 1148 256 0 0 0 0 0 0 161 724 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 30.0
Storage Lanes 0 1 0 0 0 0 1 0
Taper Length (m) 0.0 0.0 0.0 0.0
Lane Util. Factor 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.91 1.00
Ped Bike Factor 0.87 0.86
Frt 0.850
Flt Protected 0.950
Satd. Flow (prot) 0 3060 1281 0 0 0 0 0 0 1501 4439 0
Flt Permitted 0.950
Satd. Flow (perm) 0 3060 1112 0 0 0 0 0 0 1294 4439 0
Right Turn on Red Yes Yes Yes Yes Yes
Satd. Flow (RTOR) 37 64
Link Speed (k/h) 50 50 50 50
Link Distance (m) 137.8 176.7 122.6 100.6
Travel Time (s) 9.9 12.7 8.8 7.2
Confl. Peds. (#/hr) 99 105
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 5% 1% 0% 0% 0% 0% 0% 0% 7% 4% 0%
Parking  (#/hr) 0
Adj. Flow (vph) 0 1248 278 0 0 0 0 0 0 175 787 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 1248 278 0 0 0 0 0 0 175 787 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 3.5 -3.5
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.32 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type NA Perm Perm NA
Protected Phases 2 4
Permitted Phases 2 4
Minimum Split (s) 27.0 27.0 23.0 23.0
Total Split (s) 47.0 47.0 23.0 23.0
Total Split (%) 67.1% 67.1% 32.9% 32.9%
Maximum Green (s) 41.1 41.1 17.6 17.6
Yellow Time (s) 3.7 3.7 3.7 3.7
All-Red Time (s) 2.2 2.2 1.7 1.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.9 5.9 5.4 5.4
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 12.0 12.0 11.0 11.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 41.1 41.1 17.6 17.6
Actuated g/C Ratio 0.59 0.59 0.25 0.25
v/c Ratio 0.69 0.42 0.47 0.71
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Control Delay 8.6 2.9 15.2 23.6
Queue Delay 0.3 0.0 0.0 0.0
Total Delay 9.0 2.9 15.2 23.6
LOS A A B C
Approach Delay 7.9 22.1
Approach LOS A C

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 56.7 (81%), Referenced to phase 2:EBT, Start of Green
Natural Cycle: 60
Control Type: Pretimed
Maximum v/c Ratio: 0.71
Intersection Signal Delay: 13.4 Intersection LOS: B
Intersection Capacity Utilization 60.2% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     21: RR 2A (CENTRE ST) & KING ST
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Lane Group EBT EBR SBL SBT
Lane Group Flow (vph) 1248 278 175 787
v/c Ratio 0.69 0.42 0.47 0.71
Control Delay 8.6 2.9 15.2 23.6
Queue Delay 0.3 0.0 0.0 0.0
Total Delay 9.0 2.9 15.2 23.6
Queue Length 50th (m) 85.7 0.2 13.8 35.5
Queue Length 95th (m) 104.4 m0.8 31.3 47.2
Internal Link Dist (m) 113.8 76.6
Turn Bay Length (m)
Base Capacity (vph) 1796 668 373 1116
Starvation Cap Reductn 153 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.76 0.42 0.47 0.71

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 1148 256 0 0 0 0 0 0 161 724 0
Future Volume (vph) 0 1148 256 0 0 0 0 0 0 161 724 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.9 5.9 5.4 5.4
Lane Util. Factor 0.95 1.00 1.00 0.91
Frpb, ped/bikes 1.00 0.87 1.00 1.00
Flpb, ped/bikes 1.00 1.00 0.86 1.00
Frt 1.00 0.85 1.00 1.00
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3060 1112 1294 4439
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3060 1112 1294 4439
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1248 278 0 0 0 0 0 0 175 787 0
RTOR Reduction (vph) 0 0 15 0 0 0 0 0 0 48 0 0
Lane Group Flow (vph) 0 1248 263 0 0 0 0 0 0 127 787 0
Confl. Peds. (#/hr) 99 105
Heavy Vehicles (%) 0% 5% 1% 0% 0% 0% 0% 0% 0% 7% 4% 0%
Parking  (#/hr) 0
Turn Type NA Perm Perm NA
Protected Phases 2 4
Permitted Phases 2 4
Actuated Green, G (s) 41.1 41.1 17.6 17.6
Effective Green, g (s) 41.1 41.1 17.6 17.6
Actuated g/C Ratio 0.59 0.59 0.25 0.25
Clearance Time (s) 5.9 5.9 5.4 5.4
Lane Grp Cap (vph) 1796 652 325 1116
v/s Ratio Prot c0.41 c0.18
v/s Ratio Perm 0.24 0.10
v/c Ratio 0.69 0.40 0.39 0.71
Uniform Delay, d1 10.1 7.8 21.8 23.8
Progression Factor 0.68 0.22 0.78 0.84
Incremental Delay, d2 1.5 1.3 3.1 3.3
Delay (s) 8.4 3.0 20.1 23.4
Level of Service A A C C
Approach Delay (s) 7.4 0.0 0.0 22.8
Approach LOS A A A C

Intersection Summary
HCM 2000 Control Delay 13.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 11.3
Intersection Capacity Utilization 60.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 197 1115 0 0 0 0 0 870 158 0 0 0
Future Volume (vph) 197 1115 0 0 0 0 0 870 158 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 85.0 0.0 0.0 0.0 0.0 20.0 0.0 0.0
Storage Lanes 1 0 0 0 0 1 0 0
Taper Length (m) 25.0 0.0 0.0 0.0
Lane Util. Factor 1.00 0.95 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 1.00 1.00
Ped Bike Factor 0.89 0.85
Frt 0.850
Flt Protected 0.950
Satd. Flow (prot) 1447 3089 0 0 0 0 0 3089 1382 0 0 0
Flt Permitted 0.950
Satd. Flow (perm) 1289 3089 0 0 0 0 0 3089 1171 0 0 0
Right Turn on Red Yes Yes Yes Yes Yes
Satd. Flow (RTOR) 39 39
Link Speed (k/h) 50 50 50 50
Link Distance (m) 176.7 255.8 119.5 100.7
Travel Time (s) 12.7 18.4 8.6 7.3
Confl. Peds. (#/hr) 94 123
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 11% 4% 0% 0% 0% 0% 0% 4% 4% 0% 0% 0%
Adj. Flow (vph) 214 1212 0 0 0 0 0 946 172 0 0 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 214 1212 0 0 0 0 0 946 172 0 0 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment L NA Left Right Left Left Right Left R NA Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA NA Perm
Protected Phases 2 4
Permitted Phases 2 4
Minimum Split (s) 26.0 26.0 25.0 25.0
Total Split (s) 39.0 39.0 31.0 31.0
Total Split (%) 55.7% 55.7% 44.3% 44.3%
Maximum Green (s) 33.5 33.5 25.5 25.5
Yellow Time (s) 3.3 3.3 3.3 3.3
All-Red Time (s) 2.2 2.2 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 13.0 13.0 13.0 13.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 33.5 33.5 25.5 25.5
Actuated g/C Ratio 0.48 0.48 0.36 0.36
v/c Ratio 0.34 0.82 0.84 0.38
Control Delay 4.2 14.9 29.1 15.6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.9 0.0
Total Delay 4.2 14.9 30.0 15.6
LOS A B C B
Approach Delay 13.3 27.8
Approach LOS B C

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 7.7 (11%), Referenced to phase 2:EBTL, Start of Green
Natural Cycle: 60
Control Type: Pretimed
Maximum v/c Ratio: 0.84
Intersection Signal Delay: 19.7 Intersection LOS: B
Intersection Capacity Utilization 70.1% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     23: RR 2 (SIMCOE ST) & KING ST
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Lane Group EBL EBT NBT NBR
Lane Group Flow (vph) 214 1212 946 172
v/c Ratio 0.34 0.82 0.84 0.38
Control Delay 4.2 14.9 29.1 15.6
Queue Delay 0.0 0.0 0.9 0.0
Total Delay 4.2 14.9 30.0 15.6
Queue Length 50th (m) 3.6 83.7 53.7 11.2
Queue Length 95th (m) m6.5 95.8 #83.2 24.9
Internal Link Dist (m) 152.7 95.5
Turn Bay Length (m) 85.0 20.0
Base Capacity (vph) 637 1478 1125 451
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 47 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.34 0.82 0.88 0.38

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Signalized Intersection Capacity Analysis PM Peak Hour
23: RR 2 (SIMCOE ST) & KING ST Whitby Oshawa - 2026 Future Background PM

Synchro 11 12-23-2020
IBI Group Page 24

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 197 1115 0 0 0 0 0 870 158 0 0 0
Future Volume (vph) 197 1115 0 0 0 0 0 870 158 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5 5.5 5.5
Lane Util. Factor 1.00 0.95 0.95 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.85
Flpb, ped/bikes 0.89 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1289 3089 3089 1171
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1289 3089 3089 1171
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 214 1212 0 0 0 0 0 946 172 0 0 0
RTOR Reduction (vph) 20 0 0 0 0 0 0 0 25 0 0 0
Lane Group Flow (vph) 194 1212 0 0 0 0 0 946 147 0 0 0
Confl. Peds. (#/hr) 94 123
Heavy Vehicles (%) 11% 4% 0% 0% 0% 0% 0% 4% 4% 0% 0% 0%
Turn Type Perm NA NA Perm
Protected Phases 2 4
Permitted Phases 2 4
Actuated Green, G (s) 33.5 33.5 25.5 25.5
Effective Green, g (s) 33.5 33.5 25.5 25.5
Actuated g/C Ratio 0.48 0.48 0.36 0.36
Clearance Time (s) 5.5 5.5 5.5 5.5
Lane Grp Cap (vph) 616 1478 1125 426
v/s Ratio Prot c0.39 c0.31
v/s Ratio Perm 0.15 0.13
v/c Ratio 0.31 0.82 0.84 0.35
Uniform Delay, d1 11.2 15.7 20.4 16.2
Progression Factor 0.33 0.66 1.00 1.00
Incremental Delay, d2 1.0 3.9 7.6 2.2
Delay (s) 4.7 14.2 28.0 18.4
Level of Service A B C B
Approach Delay (s) 12.8 0.0 26.5 0.0
Approach LOS B A C A

Intersection Summary
HCM 2000 Control Delay 18.8 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 70.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1498 143 0 0 0 292
Future Volume (vph) 1498 143 0 0 0 292
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 0.86 0.86 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.99
Frt 0.987 0.865
Flt Protected
Satd. Flow (prot) 6178 0 0 0 0 1578
Flt Permitted
Satd. Flow (perm) 6178 0 0 0 0 1556
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 40 7
Link Speed (k/h) 50 50 50
Link Distance (m) 358.7 158.5 86.2
Travel Time (s) 25.8 11.4 6.2
Confl. Peds. (#/hr) 19 2
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 3% 0% 0% 0% 0% 3%
Adj. Flow (vph) 1628 155 0 0 0 317
Shared Lane Traffic (%)
Lane Group Flow (vph) 1783 0 0 0 0 317
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(m) 0.0 0.0 0.0
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 15 25 25 15
Number of Detectors 0 1
Detector Template 
Leading Detector (m) 0.0 15.0
Trailing Detector (m) 0.0 0.0
Detector 1 Position(m) 0.0 0.0
Detector 1 Size(m) 0.0 15.0
Detector 1 Type Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0
Detector 1 Queue (s) 0.0 0.0
Detector 1 Delay (s) 0.0 0.0
Turn Type NA Perm
Protected Phases 2
Permitted Phases 8
Detector Phase 8
Switch Phase
Minimum Initial (s) 15.0 8.0
Minimum Split (s) 28.0 25.0
Total Split (s) 37.0 33.0
Total Split (%) 52.9% 47.1%
Maximum Green (s) 31.9 27.8
Yellow Time (s) 3.7 3.3
All-Red Time (s) 1.4 1.9
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Lane Group EBT EBR WBL WBT NBL NBR
Lost Time Adjust (s) 0.0 0.0
Total Lost Time (s) 5.1 5.2
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0
Recall Mode C-Max None
Walk Time (s) 12.0 14.0
Flash Dont Walk (s) 5.0 5.0
Pedestrian Calls (#/hr) 0 0
Act Effct Green (s) 40.4 19.3
Actuated g/C Ratio 0.58 0.28
v/c Ratio 0.50 0.73
Control Delay 3.5 32.1
Queue Delay 0.0 0.0
Total Delay 3.5 32.1
LOS A C
Approach Delay 3.5 32.1
Approach LOS A C

Intersection Summary
Area Type: Other
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 25.9 (37%), Referenced to phase 2:EBT, Start of Green
Natural Cycle: 55
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.73
Intersection Signal Delay: 7.8 Intersection LOS: A
Intersection Capacity Utilization 51.1% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     130: MIDTOWN DR & KING ST
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Lane Group EBT NBR
Lane Group Flow (vph) 1783 317
v/c Ratio 0.50 0.73
Control Delay 3.5 32.1
Queue Delay 0.0 0.0
Total Delay 3.5 32.1
Queue Length 50th (m) 10.5 33.7
Queue Length 95th (m) 17.1 49.1
Internal Link Dist (m) 334.7
Turn Bay Length (m)
Base Capacity (vph) 3584 622
Starvation Cap Reductn 0 0
Spillback Cap Reductn 0 0
Storage Cap Reductn 0 0
Reduced v/c Ratio 0.50 0.51

Intersection Summary
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1498 143 0 0 0 292
Future Volume (vph) 1498 143 0 0 0 292
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.1 5.2
Lane Util. Factor 0.86 1.00
Frpb, ped/bikes 0.99 0.99
Flpb, ped/bikes 1.00 1.00
Frt 0.99 0.86
Flt Protected 1.00 1.00
Satd. Flow (prot) 6178 1556
Flt Permitted 1.00 1.00
Satd. Flow (perm) 6178 1556
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1628 155 0 0 0 317
RTOR Reduction (vph) 17 0 0 0 0 5
Lane Group Flow (vph) 1766 0 0 0 0 312
Confl. Peds. (#/hr) 19 2
Heavy Vehicles (%) 3% 0% 0% 0% 0% 3%
Turn Type NA Perm
Protected Phases 2
Permitted Phases 8
Actuated Green, G (s) 40.4 19.3
Effective Green, g (s) 40.4 19.3
Actuated g/C Ratio 0.58 0.28
Clearance Time (s) 5.1 5.2
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 3565 429
v/s Ratio Prot c0.29
v/s Ratio Perm c0.20
v/c Ratio 0.50 0.73
Uniform Delay, d1 8.8 23.0
Progression Factor 0.34 1.00
Incremental Delay, d2 0.3 6.1
Delay (s) 3.3 29.0
Level of Service A C
Approach Delay (s) 3.3 0.0 29.0
Approach LOS A A C

Intersection Summary
HCM 2000 Control Delay 7.2 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.3
Intersection Capacity Utilization 51.1% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 188 635 74 97 900 61 98 925 89 187 1062 545
Future Volume (vph) 188 635 74 97 900 61 98 925 89 187 1062 545
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.8 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 7.0 7.0 4.0 7.0 7.0 7.0 7.0 7.0 4.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1789 3618 1601 1789 3579 1601 1789 3579 1601 1789 3579 1601
Flt Permitted 0.10 1.00 1.00 0.27 1.00 1.00 0.17 1.00 1.00 0.11 1.00 1.00
Satd. Flow (perm) 188 3618 1601 508 3579 1601 327 3579 1601 205 3579 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 204 690 80 105 978 66 107 1005 97 203 1154 592
RTOR Reduction (vph) 0 0 54 0 0 46 0 0 62 0 0 99
Lane Group Flow (vph) 204 690 26 105 978 20 107 1005 35 203 1154 493
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm pm+pt NA Perm
Protected Phases 7 4 3 8 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Actuated Green, G (s) 48.1 39.1 39.1 43.9 37.0 37.0 43.0 43.0 43.0 56.0 56.0 56.0
Effective Green, g (s) 50.1 39.1 39.1 43.9 37.0 37.0 43.0 43.0 43.0 56.0 56.0 56.0
Actuated g/C Ratio 0.42 0.33 0.33 0.37 0.31 0.31 0.36 0.36 0.36 0.47 0.47 0.47
Clearance Time (s) 4.0 7.0 7.0 4.0 7.0 7.0 7.0 7.0 7.0 4.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 211 1178 521 259 1103 493 117 1282 573 214 1670 747
v/s Ratio Prot c0.08 0.19 0.02 0.27 0.28 c0.07 0.32
v/s Ratio Perm c0.32 0.02 0.12 0.01 0.33 0.02 c0.37 0.31
v/c Ratio 0.97 0.59 0.05 0.41 0.89 0.04 0.91 0.78 0.06 0.95 0.69 0.66
Uniform Delay, d1 30.0 33.7 27.7 26.3 39.5 29.1 36.7 34.4 25.3 24.9 25.2 24.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 51.9 0.7 0.0 1.0 8.8 0.0 62.6 4.9 0.2 49.5 2.4 4.5
Delay (s) 81.9 34.5 27.8 27.3 48.3 29.1 99.4 39.2 25.5 74.4 27.6 29.2
Level of Service F C C C D C F D C E C C
Approach Delay (s) 43.8 45.3 43.4 32.9
Approach LOS D D D C

Intersection Summary
HCM 2000 Control Delay 40.0 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.02
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 22.0
Intersection Capacity Utilization 123.7% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 123 659 1080 74 15 108
Future Volume (vph) 123 659 1080 74 15 108
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1789 3579 3544 1789 1601
Flt Permitted 0.19 1.00 1.00 0.95 1.00
Satd. Flow (perm) 356 3579 3544 1789 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 134 716 1174 80 16 117
RTOR Reduction (vph) 0 0 4 0 0 97
Lane Group Flow (vph) 134 716 1250 0 16 20
Turn Type Perm NA NA Prot Perm
Protected Phases 2 6 8
Permitted Phases 2 8
Actuated Green, G (s) 87.0 87.0 87.0 21.0 21.0
Effective Green, g (s) 87.0 87.0 87.0 21.0 21.0
Actuated g/C Ratio 0.72 0.72 0.72 0.18 0.18
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0
Lane Grp Cap (vph) 258 2594 2569 313 280
v/s Ratio Prot 0.20 0.35 0.01
v/s Ratio Perm c0.38 c0.01
v/c Ratio 0.52 0.28 0.49 0.05 0.07
Uniform Delay, d1 7.3 5.7 7.0 41.2 41.4
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.3 0.3 0.7 0.3 0.5
Delay (s) 14.6 5.9 7.7 41.5 41.9
Level of Service B A A D D
Approach Delay (s) 7.3 7.7 41.8
Approach LOS A A D

Intersection Summary
HCM 2000 Control Delay 9.6 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.43
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 68.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 4 751 17 6 1285 1 24 14 0 1 0 1
Future Volume (vph) 4 751 17 6 1285 1 24 14 0 1 0 1
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.93
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.97 0.98
Satd. Flow (prot) 1789 3579 1601 1789 3578 1826 1713
Flt Permitted 0.18 1.00 1.00 0.34 1.00 0.81 0.82
Satd. Flow (perm) 335 3579 1601 648 3578 1519 1441
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 4 816 18 7 1397 1 26 15 0 1 0 1
RTOR Reduction (vph) 0 0 3 0 0 0 0 0 0 0 2 0
Lane Group Flow (vph) 4 816 15 7 1398 0 0 41 0 0 0 0
Turn Type Perm NA Perm Perm NA Perm NA Perm NA
Protected Phases 2 6 4 8
Permitted Phases 2 2 6 4 8
Actuated Green, G (s) 94.0 94.0 94.0 94.0 94.0 5.7 5.7
Effective Green, g (s) 94.0 94.0 94.0 94.0 94.0 5.7 5.7
Actuated g/C Ratio 0.83 0.83 0.83 0.83 0.83 0.05 0.05
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 279 2985 1335 540 2984 76 72
v/s Ratio Prot 0.23 c0.39
v/s Ratio Perm 0.01 0.01 0.01 c0.03 0.00
v/c Ratio 0.01 0.27 0.01 0.01 0.47 0.54 0.00
Uniform Delay, d1 1.6 2.0 1.6 1.6 2.5 52.2 50.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.2 0.0 0.0 0.1 7.2 0.0
Delay (s) 1.7 2.2 1.6 1.6 2.7 59.4 50.8
Level of Service A A A A A E D
Approach Delay (s) 2.2 2.7 59.4 50.8
Approach LOS A A E D

Intersection Summary
HCM 2000 Control Delay 3.6 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.47
Actuated Cycle Length (s) 112.7 Sum of lost time (s) 13.0
Intersection Capacity Utilization 52.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 80 540 82 103 777 148 165 531 101 83 322 61
Future Volume (vph) 80 540 82 103 777 148 165 531 101 83 322 61
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.98 1.00 0.98
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1789 3579 1601 1789 3579 1601 1789 3493 1789 3493
Flt Permitted 0.28 1.00 1.00 0.40 1.00 1.00 0.46 1.00 0.27 1.00
Satd. Flow (perm) 522 3579 1601 756 3579 1601 866 3493 505 3493
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 87 587 89 112 845 161 179 577 110 90 350 66
RTOR Reduction (vph) 0 0 35 0 0 42 0 13 0 0 13 0
Lane Group Flow (vph) 87 587 54 112 845 119 179 674 0 90 403 0
Turn Type Perm NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 2 6 4 8
Permitted Phases 2 2 6 6 4 8
Actuated Green, G (s) 65.0 65.0 65.0 65.0 65.0 65.0 41.0 41.0 41.0 41.0
Effective Green, g (s) 65.0 65.0 65.0 65.0 65.0 65.0 41.0 41.0 41.0 41.0
Actuated g/C Ratio 0.54 0.54 0.54 0.54 0.54 0.54 0.34 0.34 0.34 0.34
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Grp Cap (vph) 282 1938 867 409 1938 867 295 1193 172 1193
v/s Ratio Prot 0.16 c0.24 0.19 0.12
v/s Ratio Perm 0.17 0.03 0.15 0.07 c0.21 0.18
v/c Ratio 0.31 0.30 0.06 0.27 0.44 0.14 0.61 0.56 0.52 0.34
Uniform Delay, d1 15.1 15.1 13.0 14.8 16.5 13.6 32.8 32.2 31.7 29.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.8 0.4 0.1 1.7 0.7 0.3 9.0 1.9 10.9 0.8
Delay (s) 18.0 15.5 13.2 16.5 17.2 13.9 41.8 34.2 42.6 30.2
Level of Service B B B B B B D C D C
Approach Delay (s) 15.5 16.7 35.7 32.4
Approach LOS B B D C

Intersection Summary
HCM 2000 Control Delay 23.9 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.50
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 128.3% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 7 584 140 140 992 32 18 0 18 18 0 18
Future Volume (vph) 7 584 140 140 992 32 18 0 18 18 0 18
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frt 1.00 0.97 1.00 1.00 1.00 0.85 0.93
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.98
Satd. Flow (prot) 1789 3475 1789 3562 1789 1601 1713
Flt Permitted 0.25 1.00 0.35 1.00 0.87 1.00 0.98
Satd. Flow (perm) 467 3475 666 3562 1638 1601 1713
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 8 635 152 152 1078 35 20 0 20 20 0 20
RTOR Reduction (vph) 0 8 0 0 1 0 0 0 19 0 26 0
Lane Group Flow (vph) 8 779 0 152 1112 0 20 0 1 0 14 0
Turn Type Perm NA Perm NA Perm Perm Perm NA
Protected Phases 2 6 8
Permitted Phases 2 6 4 4 8
Actuated Green, G (s) 80.1 80.1 80.1 80.1 4.6 4.6 4.6
Effective Green, g (s) 80.1 80.1 80.1 80.1 4.6 4.6 4.6
Actuated g/C Ratio 0.82 0.82 0.82 0.82 0.05 0.05 0.05
Clearance Time (s) 6.0 6.0 6.0 6.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 382 2849 546 2920 77 75 80
v/s Ratio Prot 0.22 c0.31
v/s Ratio Perm 0.02 0.23 c0.01 0.00 0.01
v/c Ratio 0.02 0.27 0.28 0.38 0.26 0.01 0.18
Uniform Delay, d1 1.6 2.0 2.1 2.3 44.9 44.4 44.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.2 1.3 0.4 1.8 0.1 1.1
Delay (s) 1.7 2.3 3.3 2.7 46.7 44.5 45.8
Level of Service A A A A D D D
Approach Delay (s) 2.3 2.8 45.6 45.8
Approach LOS A A D D

Intersection Summary
HCM 2000 Control Delay 4.2 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.37
Actuated Cycle Length (s) 97.7 Sum of lost time (s) 13.0
Intersection Capacity Utilization 57.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 24 555 37 33 1240 8 65 8 38 5 3 22
Future Volume (vph) 24 555 37 33 1240 8 65 8 38 5 3 22
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.95 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.97 0.97 1.00
Satd. Flow (prot) 1789 3579 1601 1789 3575 1746 1826 1601
Flt Permitted 0.17 1.00 1.00 0.42 1.00 0.81 0.84 1.00
Satd. Flow (perm) 327 3579 1601 798 3575 1465 1586 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 26 603 40 36 1348 9 71 9 41 5 3 24
RTOR Reduction (vph) 0 0 10 0 0 0 0 18 0 0 0 21
Lane Group Flow (vph) 26 603 30 36 1357 0 0 103 0 0 8 3
Turn Type Perm NA Perm Perm NA Perm NA Perm NA Perm
Protected Phases 2 6 4 8
Permitted Phases 2 2 6 4 8 8
Actuated Green, G (s) 81.6 81.6 81.6 81.6 81.6 12.8 12.8 12.8
Effective Green, g (s) 81.6 81.6 81.6 81.6 81.6 12.8 12.8 12.8
Actuated g/C Ratio 0.76 0.76 0.76 0.76 0.76 0.12 0.12 0.12
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 248 2719 1216 606 2716 174 189 190
v/s Ratio Prot 0.17 c0.38
v/s Ratio Perm 0.08 0.02 0.05 c0.07 0.01 0.00
v/c Ratio 0.10 0.22 0.02 0.06 0.50 0.59 0.04 0.02
Uniform Delay, d1 3.4 3.7 3.2 3.2 5.0 44.8 41.9 41.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.8 0.2 0.0 0.2 0.7 5.4 0.1 0.0
Delay (s) 4.2 3.9 3.2 3.4 5.7 50.2 42.0 41.8
Level of Service A A A A A D D D
Approach Delay (s) 3.9 5.6 50.2 41.8
Approach LOS A A D D

Intersection Summary
HCM 2000 Control Delay 8.0 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 107.4 Sum of lost time (s) 13.0
Intersection Capacity Utilization 63.4% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 162 382 55 84 963 278 136 915 27 185 839 270
Future Volume (vph) 162 382 55 84 963 278 136 915 27 185 839 270
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 7.0 7.0 7.0 7.0 7.0 4.0 7.0 4.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.91 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1789 3579 1601 1789 3579 1601 1789 5120 1789 3579 1601
Flt Permitted 0.09 1.00 1.00 0.51 1.00 1.00 0.14 1.00 0.15 1.00 1.00
Satd. Flow (perm) 174 3579 1601 959 3579 1601 272 5120 276 3579 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 176 415 60 91 1047 302 148 995 29 201 912 293
RTOR Reduction (vph) 0 0 33 0 0 72 0 3 0 0 0 142
Lane Group Flow (vph) 176 415 27 91 1047 230 148 1021 0 201 912 151
Turn Type pm+pt NA Perm Perm NA Perm pm+pt NA pm+pt NA Perm
Protected Phases 7 4 8 5 2 1 6
Permitted Phases 4 4 8 8 2 6 6
Actuated Green, G (s) 52.2 52.2 52.2 39.2 39.2 39.2 44.1 35.3 49.5 38.0 38.0
Effective Green, g (s) 52.2 52.2 52.2 39.2 39.2 39.2 44.1 35.3 49.5 38.0 38.0
Actuated g/C Ratio 0.45 0.45 0.45 0.34 0.34 0.34 0.38 0.30 0.42 0.32 0.32
Clearance Time (s) 4.0 7.0 7.0 7.0 7.0 7.0 4.0 7.0 4.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 201 1596 714 321 1199 536 216 1544 265 1162 519
v/s Ratio Prot c0.07 0.12 0.29 0.05 0.20 c0.07 c0.25
v/s Ratio Perm c0.32 0.02 0.09 0.14 0.21 0.25 0.09
v/c Ratio 0.88 0.26 0.04 0.28 0.87 0.43 0.69 0.66 0.76 0.78 0.29
Uniform Delay, d1 25.9 20.3 18.2 28.6 36.6 30.2 26.8 35.6 24.0 35.8 29.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 31.8 0.1 0.0 0.5 7.3 0.6 8.7 2.2 11.7 5.4 1.4
Delay (s) 57.8 20.4 18.3 29.1 43.8 30.8 35.5 37.9 35.8 41.2 30.9
Level of Service E C B C D C D D D D C
Approach Delay (s) 30.3 40.2 37.6 38.2
Approach LOS C D D D

Intersection Summary
HCM 2000 Control Delay 37.6 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 117.0 Sum of lost time (s) 22.0
Intersection Capacity Utilization 116.1% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 127 522 31 21 1431 55 28 93 41 60 41 119
Future Volume (vph) 127 522 31 21 1431 55 28 93 41 60 41 119
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.0 6.0 6.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00
Frt 1.00 0.99 1.00 0.99 0.97 0.93
Flt Protected 0.95 1.00 0.95 1.00 0.99 0.99
Satd. Flow (prot) 1789 3548 1789 3559 1803 1723
Flt Permitted 0.09 1.00 0.42 1.00 0.86 0.84
Satd. Flow (perm) 167 3548 800 3559 1557 1462
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 138 567 34 23 1555 60 30 101 45 65 45 129
RTOR Reduction (vph) 0 4 0 0 3 0 0 15 0 0 54 0
Lane Group Flow (vph) 138 597 0 23 1612 0 0 161 0 0 185 0
Turn Type pm+pt NA Perm NA Perm NA Perm NA
Protected Phases 5 2 6 4 8
Permitted Phases 2 6 4 8
Actuated Green, G (s) 51.2 51.2 41.2 41.2 14.6 14.6
Effective Green, g (s) 51.2 51.2 41.2 41.2 14.6 14.6
Actuated g/C Ratio 0.65 0.65 0.52 0.52 0.19 0.19
Clearance Time (s) 4.0 6.0 6.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 232 2305 418 1860 288 270
v/s Ratio Prot c0.05 0.17 c0.45
v/s Ratio Perm 0.34 0.03 0.10 c0.13
v/c Ratio 0.59 0.26 0.06 0.87 0.56 0.69
Uniform Delay, d1 13.7 5.8 9.2 16.4 29.2 30.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.1 0.3 0.3 5.7 2.3 7.0
Delay (s) 17.7 6.1 9.5 22.1 31.5 37.0
Level of Service B A A C C D
Approach Delay (s) 8.3 22.0 31.5 37.0
Approach LOS A C C D

Intersection Summary
HCM 2000 Control Delay 20.2 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 78.8 Sum of lost time (s) 17.0
Intersection Capacity Utilization 83.1% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 10 470 150 325 1420 76 248 34 193 68 56 39
Future Volume (vph) 10 470 150 325 1420 76 248 34 193 68 56 39
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 8.0 8.0 8.0 8.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.99 1.00 1.00 0.85 0.97
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.98
Satd. Flow (prot) 1789 3579 1601 1789 3551 1789 1883 1601 1786
Flt Permitted 0.09 1.00 1.00 0.46 1.00 0.68 1.00 1.00 0.85
Satd. Flow (perm) 178 3579 1601 867 3551 1285 1883 1601 1545
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 11 511 163 353 1543 83 270 37 210 74 61 42
RTOR Reduction (vph) 0 0 75 0 4 0 0 0 151 0 9 0
Lane Group Flow (vph) 11 511 88 353 1622 0 270 37 59 0 168 0
Turn Type Perm NA Perm Perm NA Perm NA Perm Perm NA
Protected Phases 2 6 4 8
Permitted Phases 2 2 6 4 4 8
Actuated Green, G (s) 42.4 42.4 42.4 42.4 42.4 22.0 22.0 22.0 22.0
Effective Green, g (s) 42.4 42.4 42.4 42.4 42.4 22.0 22.0 22.0 22.0
Actuated g/C Ratio 0.54 0.54 0.54 0.54 0.54 0.28 0.28 0.28 0.28
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 8.0 8.0 8.0 8.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 96 1935 865 468 1920 360 528 449 433
v/s Ratio Prot 0.14 c0.46 0.02
v/s Ratio Perm 0.06 0.06 0.41 c0.21 0.04 0.11
v/c Ratio 0.11 0.26 0.10 0.75 0.84 0.75 0.07 0.13 0.39
Uniform Delay, d1 8.8 9.6 8.7 14.0 15.2 25.7 20.7 21.1 22.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.4 0.3 0.2 10.8 4.8 8.5 0.1 0.1 0.6
Delay (s) 11.2 10.0 9.0 24.7 20.0 34.2 20.8 21.2 23.4
Level of Service B A A C C C C C C
Approach Delay (s) 9.8 20.8 28.0 23.4
Approach LOS A C C C

Intersection Summary
HCM 2000 Control Delay 19.8 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 78.4 Sum of lost time (s) 14.0
Intersection Capacity Utilization 103.7% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 2 461 59 200 1428 0 165 8 185 0 15 25
Future Volume (vph) 2 461 59 200 1428 0 165 8 185 0 15 25
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.86 0.92
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1789 3579 1601 1789 3579 1789 1613 1724
Flt Permitted 0.11 1.00 1.00 0.47 1.00 0.73 1.00 1.00
Satd. Flow (perm) 201 3579 1601 882 3579 1373 1613 1724
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 2 501 64 217 1552 0 179 9 201 0 16 27
RTOR Reduction (vph) 0 0 23 0 0 0 0 161 0 0 22 0
Lane Group Flow (vph) 2 501 41 217 1552 0 179 49 0 0 21 0
Turn Type Perm NA Perm Perm NA Perm Perm NA NA
Protected Phases 2 6 4 8
Permitted Phases 2 2 6 6 4 8
Actuated Green, G (s) 51.2 51.2 51.2 51.2 51.2 15.8 15.8 15.8
Effective Green, g (s) 51.2 51.2 51.2 51.2 51.2 15.8 15.8 15.8
Actuated g/C Ratio 0.64 0.64 0.64 0.64 0.64 0.20 0.20 0.20
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 128 2290 1024 564 2290 271 318 340
v/s Ratio Prot 0.14 c0.43 0.03 0.01
v/s Ratio Perm 0.01 0.03 0.25 c0.13
v/c Ratio 0.02 0.22 0.04 0.38 0.68 0.66 0.15 0.06
Uniform Delay, d1 5.2 6.0 5.3 6.9 9.2 29.6 26.6 26.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.2 0.1 0.4 0.8 5.9 0.2 0.1
Delay (s) 5.5 6.2 5.4 7.3 10.0 35.5 26.8 26.2
Level of Service A A A A A D C C
Approach Delay (s) 6.1 9.6 30.8 26.2
Approach LOS A A C C

Intersection Summary
HCM 2000 Control Delay 12.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 89.4% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 296 285 116 181 1086 60 60 121 32 71 289 460
Future Volume (vph) 296 285 116 181 1086 60 60 121 32 71 289 460
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1789 3579 1601 1789 3579 1601 1789 1824 1789 1883 1601
Flt Permitted 0.10 1.00 1.00 0.56 1.00 1.00 0.39 1.00 0.65 1.00 1.00
Satd. Flow (perm) 192 3579 1601 1061 3579 1601 730 1824 1227 1883 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 322 310 126 197 1180 65 65 132 35 77 314 500
RTOR Reduction (vph) 0 0 51 0 0 40 0 10 0 0 0 239
Lane Group Flow (vph) 322 310 75 197 1180 25 65 157 0 77 314 261
Turn Type pm+pt NA Perm Perm NA Perm Perm NA Perm NA Perm
Protected Phases 5 2 6 4 8
Permitted Phases 2 2 6 6 4 8 8
Actuated Green, G (s) 53.3 53.3 53.3 35.2 35.2 35.2 22.6 22.6 22.6 22.6 22.6
Effective Green, g (s) 53.3 53.3 53.3 35.2 35.2 35.2 22.6 22.6 22.6 22.6 22.6
Actuated g/C Ratio 0.59 0.59 0.59 0.39 0.39 0.39 0.25 0.25 0.25 0.25 0.25
Clearance Time (s) 4.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 364 2121 949 415 1401 626 183 458 308 473 402
v/s Ratio Prot c0.14 0.09 0.33 0.09 c0.17
v/s Ratio Perm c0.39 0.05 0.19 0.02 0.09 0.06 0.16
v/c Ratio 0.88 0.15 0.08 0.47 0.84 0.04 0.36 0.34 0.25 0.66 0.65
Uniform Delay, d1 24.0 8.2 7.8 20.4 24.8 16.9 27.7 27.6 26.9 30.2 30.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 21.6 0.1 0.2 3.9 6.3 0.1 1.2 0.4 0.4 3.5 3.6
Delay (s) 45.7 8.3 8.0 24.3 31.1 17.0 28.8 28.0 27.3 33.7 33.7
Level of Service D A A C C B C C C C C
Approach Delay (s) 24.1 29.6 28.2 33.2
Approach LOS C C C C

Intersection Summary
HCM 2000 Control Delay 29.2 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 89.9 Sum of lost time (s) 18.0
Intersection Capacity Utilization 99.4% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 81 317 80 147 1063 41 172 650 83 42 634 181
Future Volume (vph) 81 317 80 147 1063 41 172 650 83 42 634 181
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 4.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95
Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.97
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1789 3470 1789 3579 1601 1789 3579 1601 1789 3459
Flt Permitted 0.11 1.00 0.49 1.00 1.00 0.14 1.00 1.00 0.38 1.00
Satd. Flow (perm) 212 3470 926 3579 1601 269 3579 1601 721 3459
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 88 345 87 160 1155 45 187 707 90 46 689 197
RTOR Reduction (vph) 0 25 0 0 0 27 0 0 40 0 28 0
Lane Group Flow (vph) 88 407 0 160 1155 19 187 707 50 46 858 0
Turn Type Perm NA Perm NA Perm pm+pt NA Perm Perm NA
Protected Phases 2 6 7 4 8
Permitted Phases 2 6 6 4 4 8
Actuated Green, G (s) 37.0 37.0 37.0 37.0 37.0 39.0 39.0 39.0 29.0 29.0
Effective Green, g (s) 37.0 37.0 37.0 37.0 37.0 39.0 39.0 39.0 29.0 29.0
Actuated g/C Ratio 0.41 0.41 0.41 0.41 0.41 0.43 0.43 0.43 0.32 0.32
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 4.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 87 1426 380 1471 658 217 1550 693 232 1114
v/s Ratio Prot 0.12 0.32 c0.06 0.20 0.25
v/s Ratio Perm c0.41 0.17 0.01 c0.31 0.03 0.06
v/c Ratio 1.01 0.29 0.42 0.79 0.03 0.86 0.46 0.07 0.20 0.77
Uniform Delay, d1 26.5 17.7 18.9 23.0 15.8 18.8 18.0 14.9 22.1 27.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 99.7 0.5 0.8 2.8 0.0 27.7 0.2 0.0 0.4 3.3
Delay (s) 126.2 18.2 19.6 25.9 15.8 46.6 18.2 15.0 22.5 30.8
Level of Service F B B C B D B B C C
Approach Delay (s) 36.5 24.8 23.3 30.4
Approach LOS D C C C

Intersection Summary
HCM 2000 Control Delay 27.4 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.97
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 127.7% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 29 295 145 47 969 197 232 492 26 81 358 59
Future Volume (vph) 29 295 145 47 969 197 232 492 26 81 358 59
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.95 0.98 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3402 3485 1789 1883 1601 1789 1883 1601
Flt Permitted 0.72 0.90 0.41 1.00 1.00 0.25 1.00 1.00
Satd. Flow (perm) 2456 3159 768 1883 1601 469 1883 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 32 321 158 51 1053 214 252 535 28 88 389 64
RTOR Reduction (vph) 0 57 0 0 18 0 0 0 17 0 0 30
Lane Group Flow (vph) 0 454 0 0 1300 0 252 535 11 88 389 34
Turn Type Perm NA Perm NA Perm NA Perm Perm NA Perm
Protected Phases 2 6 4 8
Permitted Phases 2 6 4 4 8 8
Actuated Green, G (s) 41.0 41.0 35.0 35.0 35.0 35.0 35.0 35.0
Effective Green, g (s) 41.0 41.0 35.0 35.0 35.0 35.0 35.0 35.0
Actuated g/C Ratio 0.46 0.46 0.39 0.39 0.39 0.39 0.39 0.39
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Grp Cap (vph) 1118 1439 298 732 622 182 732 622
v/s Ratio Prot 0.28 0.21
v/s Ratio Perm 0.18 c0.41 c0.33 0.01 0.19 0.02
v/c Ratio 0.41 0.90 0.85 0.73 0.02 0.48 0.53 0.05
Uniform Delay, d1 16.4 22.7 25.0 23.5 16.9 20.7 21.2 17.2
Progression Factor 1.00 1.71 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.1 5.9 24.5 6.3 0.1 8.9 2.8 0.2
Delay (s) 17.5 44.6 49.5 29.8 17.0 29.6 23.9 17.3
Level of Service B D D C B C C B
Approach Delay (s) 17.5 44.6 35.5 24.1
Approach LOS B D D C

Intersection Summary
HCM 2000 Control Delay 34.4 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 123.7% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 86 211 7 12 1254 154 8 68 10 32 26 194
Future Volume (vph) 86 211 7 12 1254 154 8 68 10 32 26 194
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.98 1.00 0.98 1.00 0.87
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1789 3560 1789 3520 1789 1847 1789 1634
Flt Permitted 0.09 1.00 0.60 1.00 0.57 1.00 0.70 1.00
Satd. Flow (perm) 167 3560 1138 3520 1074 1847 1322 1634
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 93 229 8 13 1363 167 9 74 11 35 28 211
RTOR Reduction (vph) 0 3 0 0 11 0 0 6 0 0 18 0
Lane Group Flow (vph) 93 235 0 13 1520 0 9 79 0 35 221 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 6 4 8
Permitted Phases 2 6 4 8
Actuated Green, G (s) 45.0 45.0 45.0 45.0 31.0 31.0 31.0 31.0
Effective Green, g (s) 45.0 45.0 45.0 45.0 31.0 31.0 31.0 31.0
Actuated g/C Ratio 0.50 0.50 0.50 0.50 0.34 0.34 0.34 0.34
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Grp Cap (vph) 83 1780 569 1760 369 636 455 562
v/s Ratio Prot 0.07 0.43 0.04 c0.14
v/s Ratio Perm c0.56 0.01 0.01 0.03
v/c Ratio 1.12 0.13 0.02 0.86 0.02 0.12 0.08 0.39
Uniform Delay, d1 22.5 12.0 11.4 19.8 19.5 20.2 19.9 22.4
Progression Factor 0.68 0.73 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 131.2 0.1 0.1 5.9 0.1 0.4 0.3 2.1
Delay (s) 146.6 8.9 11.5 25.7 19.6 20.6 20.2 24.4
Level of Service F A B C B C C C
Approach Delay (s) 47.7 25.6 20.5 23.9
Approach LOS D C C C

Intersection Summary
HCM 2000 Control Delay 28.4 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 94.6% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

15: Ellesmere Rd. & Morrish Rd. 11/26/2020
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 61 211 43 66 1122 42 41 39 19 22 68 92
Future Volume (vph) 61 211 43 66 1122 42 41 39 19 22 68 92
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00
Frt 1.00 0.97 1.00 0.99 0.97 0.93
Flt Protected 0.95 1.00 0.95 1.00 0.98 0.99
Satd. Flow (prot) 1789 3487 1789 3559 1797 1744
Flt Permitted 0.19 1.00 0.58 1.00 0.67 0.95
Satd. Flow (perm) 353 3487 1096 3559 1222 1671
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 66 229 47 72 1220 46 45 42 21 24 74 100
RTOR Reduction (vph) 0 15 0 0 2 0 0 11 0 0 48 0
Lane Group Flow (vph) 66 261 0 72 1264 0 0 97 0 0 150 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 6 4 8
Permitted Phases 2 6 4 8
Actuated Green, G (s) 52.1 52.1 52.1 52.1 12.0 12.0
Effective Green, g (s) 52.1 52.1 52.1 52.1 12.0 12.0
Actuated g/C Ratio 0.68 0.68 0.68 0.68 0.16 0.16
Clearance Time (s) 7.0 7.0 7.0 7.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 238 2356 740 2404 190 260
v/s Ratio Prot 0.07 c0.36
v/s Ratio Perm 0.19 0.07 0.08 c0.09
v/c Ratio 0.28 0.11 0.10 0.53 0.51 0.58
Uniform Delay, d1 5.0 4.4 4.3 6.3 29.9 30.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.9 0.1 0.1 0.2 2.3 3.1
Delay (s) 7.9 4.5 4.4 6.5 32.2 33.3
Level of Service A A A A C C
Approach Delay (s) 5.1 6.4 32.2 33.3
Approach LOS A A C C

Intersection Summary
HCM 2000 Control Delay 10.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 77.1 Sum of lost time (s) 13.0
Intersection Capacity Utilization 79.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 91 141 12 10 281 35 29 168 10 36 239 561
Future Volume (vph) 91 141 12 10 281 35 29 168 10 36 239 561
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.98 1.00 0.99 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1789 3537 1789 3519 1789 3548 1789 1883 1601
Flt Permitted 0.55 1.00 0.65 1.00 0.54 1.00 0.63 1.00 1.00
Satd. Flow (perm) 1028 3537 1218 3519 1020 3548 1186 1883 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 99 153 13 11 305 38 32 183 11 39 260 610
RTOR Reduction (vph) 0 7 0 0 11 0 0 5 0 0 0 326
Lane Group Flow (vph) 99 160 0 11 333 0 32 189 0 39 260 284
Turn Type Perm NA Perm NA Perm NA Perm NA Perm
Protected Phases 2 6 4 8
Permitted Phases 2 6 4 8 8
Actuated Green, G (s) 45.0 45.0 45.0 45.0 31.0 31.0 31.0 31.0 31.0
Effective Green, g (s) 45.0 45.0 45.0 45.0 31.0 31.0 31.0 31.0 31.0
Actuated g/C Ratio 0.50 0.50 0.50 0.50 0.34 0.34 0.34 0.34 0.34
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Grp Cap (vph) 514 1768 609 1759 351 1222 408 648 551
v/s Ratio Prot 0.05 0.09 0.05 0.14
v/s Ratio Perm c0.10 0.01 0.03 0.03 c0.18
v/c Ratio 0.19 0.09 0.02 0.19 0.09 0.16 0.10 0.40 0.51
Uniform Delay, d1 12.4 11.8 11.4 12.4 20.0 20.4 20.0 22.4 23.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.8 0.1 0.1 0.2 0.5 0.3 0.5 1.8 3.4
Delay (s) 13.3 11.9 11.4 12.7 20.5 20.7 20.5 24.3 26.9
Level of Service B B B B C C C C C
Approach Delay (s) 12.4 12.6 20.7 25.9
Approach LOS B B C C

Intersection Summary
HCM 2000 Control Delay 20.5 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.32
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 103.1% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 6 192 361 6 13 13
Future Volume (vph) 6 192 361 6 13 13
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 7.0
Lane Util. Factor 1.00 1.00 0.95 1.00
Frt 1.00 1.00 1.00 0.93
Flt Protected 0.95 1.00 1.00 0.98
Satd. Flow (prot) 1789 1883 3569 1713
Flt Permitted 0.52 1.00 1.00 0.98
Satd. Flow (perm) 974 1883 3569 1713
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 7 209 392 7 14 14
RTOR Reduction (vph) 0 0 1 0 11 0
Lane Group Flow (vph) 7 209 398 0 17 0
Turn Type Perm NA NA Prot
Protected Phases 2 6 8
Permitted Phases 2
Actuated Green, G (s) 81.0 81.0 81.0 26.0
Effective Green, g (s) 81.0 81.0 81.0 26.0
Actuated g/C Ratio 0.68 0.68 0.68 0.22
Clearance Time (s) 6.0 6.0 6.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 657 1271 2409 371
v/s Ratio Prot 0.11 c0.11 c0.01
v/s Ratio Perm 0.01
v/c Ratio 0.01 0.16 0.17 0.05
Uniform Delay, d1 6.4 7.1 7.1 37.2
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 0.1 0.1 0.2
Delay (s) 6.4 7.2 7.3 37.4
Level of Service A A A D
Approach Delay (s) 7.2 7.3 37.4
Approach LOS A A D

Intersection Summary
HCM 2000 Control Delay 8.6 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.14
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 25.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

18: Kingston Rd. & Ellesmere Rd. 11/26/2020

Future (2031) BRT Phasing Analysis  11/30/2020 AM Peak Hour Synchro 10 Report
Parsons Page 18

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 9 198 0 0 393 358 0 0 0 178 0 20
Future Volume (vph) 9 198 0 0 393 358 0 0 0 178 0 20
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 4.5 4.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1789 1883 1883 1601 1789 1601
Flt Permitted 0.50 1.00 1.00 1.00 0.76 1.00
Satd. Flow (perm) 945 1883 1883 1601 1426 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 10 215 0 0 427 389 0 0 0 193 0 22
RTOR Reduction (vph) 0 0 0 0 0 151 0 0 0 0 17 0
Lane Group Flow (vph) 10 215 0 0 427 238 0 0 0 193 5 0
Turn Type Perm NA NA Perm Perm NA
Protected Phases 2 6 4 4
Permitted Phases 2 6 6 4 4
Actuated Green, G (s) 39.9 39.9 39.9 39.9 13.9 13.9
Effective Green, g (s) 39.9 39.9 39.9 39.9 13.9 13.9
Actuated g/C Ratio 0.61 0.61 0.61 0.61 0.21 0.21
Clearance Time (s) 7.0 7.0 7.0 7.0 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 577 1150 1150 978 303 340
v/s Ratio Prot 0.11 c0.23 0.00
v/s Ratio Perm 0.01 0.15 c0.14
v/c Ratio 0.02 0.19 0.37 0.24 0.64 0.01
Uniform Delay, d1 5.0 5.6 6.4 5.8 23.4 20.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.4 0.9 0.6 4.3 0.0
Delay (s) 5.0 5.9 7.3 6.4 27.7 20.3
Level of Service A A A A C C
Approach Delay (s) 5.9 6.9 0.0 27.0
Approach LOS A A A C

Intersection Summary
HCM 2000 Control Delay 10.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.44
Actuated Cycle Length (s) 65.3 Sum of lost time (s) 11.5
Intersection Capacity Utilization 53.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 261 4 401 664 0 0 0 0 436 12 52
Future Volume (vph) 0 261 4 401 664 0 0 0 0 436 12 52
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 7.0 7.0
Lane Util. Factor 0.95 1.00 0.95 0.95 0.95
Frt 1.00 1.00 1.00 1.00 0.97
Flt Protected 1.00 0.95 1.00 0.95 0.96
Satd. Flow (prot) 3571 1789 3579 1700 1671
Flt Permitted 1.00 0.58 1.00 0.95 0.96
Satd. Flow (perm) 3571 1084 3579 1700 1671
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 284 4 436 722 0 0 0 0 474 13 57
RTOR Reduction (vph) 0 1 0 0 0 0 0 0 0 0 18 0
Lane Group Flow (vph) 0 287 0 436 722 0 0 0 0 275 251 0
Turn Type NA Perm NA Split NA
Protected Phases 2 6 8 8
Permitted Phases 6
Actuated Green, G (s) 28.2 28.2 28.2 14.4 14.4
Effective Green, g (s) 28.2 28.2 28.2 14.4 14.4
Actuated g/C Ratio 0.51 0.51 0.51 0.26 0.26
Clearance Time (s) 6.0 6.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1811 549 1815 440 432
v/s Ratio Prot 0.08 0.20 c0.16 0.15
v/s Ratio Perm c0.40
v/c Ratio 0.16 0.79 0.40 0.62 0.58
Uniform Delay, d1 7.3 11.3 8.5 18.2 18.0
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 11.3 0.7 2.8 2.0
Delay (s) 7.5 22.6 9.1 21.0 20.0
Level of Service A C A C B
Approach Delay (s) 7.5 14.2 0.0 20.5
Approach LOS A B A C

Intersection Summary
HCM 2000 Control Delay 14.9 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 55.6 Sum of lost time (s) 13.0
Intersection Capacity Utilization 64.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 129 553 27 17 1222 105 13 2 3 85 3 207
Future Volume (vph) 129 553 27 17 1222 105 13 2 3 85 3 207
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 0.95 0.95 1.00
Frt 1.00 0.99 1.00 0.99 0.98 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.96 0.95 0.96 1.00
Satd. Flow (prot) 1789 5106 1789 5081 1778 1700 1709 1601
Flt Permitted 0.15 1.00 0.40 1.00 1.00 0.95 0.96 1.00
Satd. Flow (perm) 288 5106 757 5081 1843 1700 1709 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 140 601 29 18 1328 114 14 2 3 92 3 225
RTOR Reduction (vph) 0 3 0 0 5 0 0 3 0 0 0 90
Lane Group Flow (vph) 140 627 0 18 1437 0 0 16 0 48 47 135
Turn Type Perm NA Perm NA Perm NA Split NA Prot
Protected Phases 2 6 4 8 8 8
Permitted Phases 2 6 4
Actuated Green, G (s) 78.9 78.9 78.9 78.9 2.5 14.9 14.9 14.9
Effective Green, g (s) 78.9 78.9 78.9 78.9 2.5 14.9 14.9 14.9
Actuated g/C Ratio 0.67 0.67 0.67 0.67 0.02 0.13 0.13 0.13
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 193 3434 509 3417 39 215 217 203
v/s Ratio Prot 0.12 0.28 0.03 0.03 c0.08
v/s Ratio Perm c0.49 0.02 c0.01
v/c Ratio 0.73 0.18 0.04 0.42 0.41 0.22 0.22 0.67
Uniform Delay, d1 12.3 7.2 6.4 8.8 56.7 46.0 46.0 48.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 12.7 0.0 0.0 0.1 6.9 0.5 0.5 8.0
Delay (s) 25.0 7.2 6.5 8.8 63.6 46.5 46.5 56.8
Level of Service C A A A E D D E
Approach Delay (s) 10.4 8.8 63.6 53.7
Approach LOS B A E D

Intersection Summary
HCM 2000 Control Delay 15.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 117.3 Sum of lost time (s) 21.0
Intersection Capacity Utilization 85.2% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 15 231 289 465 1156 315 162 305 297 87 327 71
Future Volume (vph) 15 231 289 465 1156 315 162 305 297 87 327 71
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 4.0 6.0 7.0 7.0 4.0 8.0 6.0 8.0 8.0
Lane Util. Factor 1.00 0.91 1.00 0.97 0.91 1.00 1.00 0.95 1.00 1.00 0.95
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.97
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1789 5142 1601 3471 5142 1601 1789 3579 1601 1789 3483
Flt Permitted 0.21 1.00 1.00 0.95 1.00 1.00 0.40 1.00 1.00 0.55 1.00
Satd. Flow (perm) 395 5142 1601 3471 5142 1601 749 3579 1601 1039 3483
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 16 251 314 505 1257 342 176 332 323 95 355 77
RTOR Reduction (vph) 0 0 111 0 0 176 0 0 135 0 13 0
Lane Group Flow (vph) 16 251 203 505 1257 166 176 332 188 95 419 0
Turn Type Perm NA pm+ov Prot NA Perm pm+pt NA pm+ov Perm NA
Protected Phases 2 7 1 6 7 4 1 8
Permitted Phases 2 2 6 4 4 8
Actuated Green, G (s) 38.3 38.3 47.3 23.7 68.0 68.0 57.0 57.0 80.7 44.0 44.0
Effective Green, g (s) 38.3 38.3 47.3 23.7 68.0 68.0 57.0 57.0 80.7 44.0 44.0
Actuated g/C Ratio 0.27 0.27 0.34 0.17 0.49 0.49 0.41 0.41 0.58 0.31 0.31
Clearance Time (s) 7.0 7.0 4.0 6.0 7.0 7.0 4.0 8.0 6.0 8.0 8.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 108 1406 540 587 2497 777 371 1457 922 326 1094
v/s Ratio Prot 0.05 0.02 c0.15 c0.24 c0.03 0.09 0.03 0.12
v/s Ratio Perm 0.04 0.10 0.10 c0.16 0.08 0.09
v/c Ratio 0.15 0.18 0.38 0.86 0.50 0.21 0.47 0.23 0.20 0.29 0.38
Uniform Delay, d1 38.5 38.8 35.1 56.5 24.5 20.7 27.8 27.1 14.2 36.2 37.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.9 0.3 0.4 12.3 0.7 0.6 1.0 0.1 0.1 0.5 0.2
Delay (s) 41.4 39.1 35.6 68.8 25.2 21.3 28.7 27.2 14.3 36.7 37.6
Level of Service D D D E C C C C B D D
Approach Delay (s) 37.3 35.1 22.5 37.5
Approach LOS D D C D

Intersection Summary
HCM 2000 Control Delay 33.1 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 25.0
Intersection Capacity Utilization 155.0% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 686 0 0 1616 519 50
Future Volume (vph) 686 0 0 1616 519 50
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 6.0 6.0
Lane Util. Factor 0.91 0.91 0.97 1.00
Frt 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 5142 5142 3471 1601
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 5142 5142 3471 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 746 0 0 1757 564 54
RTOR Reduction (vph) 0 0 0 0 0 40
Lane Group Flow (vph) 746 0 0 1757 564 14
Turn Type NA NA Prot Perm
Protected Phases 2 2 4
Permitted Phases 2 2 4
Actuated Green, G (s) 25.1 25.1 13.7 13.7
Effective Green, g (s) 25.1 25.1 13.7 13.7
Actuated g/C Ratio 0.48 0.48 0.26 0.26
Clearance Time (s) 7.0 7.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2491 2491 918 423
v/s Ratio Prot 0.15 c0.34 c0.16
v/s Ratio Perm 0.01
v/c Ratio 0.30 0.71 0.61 0.03
Uniform Delay, d1 8.0 10.5 16.7 14.1
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 1.7 1.2 0.0
Delay (s) 8.4 12.2 18.0 14.2
Level of Service A B B B
Approach Delay (s) 8.4 12.2 17.6
Approach LOS A B B

Intersection Summary
HCM 2000 Control Delay 12.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 51.8 Sum of lost time (s) 13.0
Intersection Capacity Utilization 56.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 8 0 8 8 0 8 7 850 6 6 1049 7
Future Volume (vph) 8 0 8 8 0 8 7 850 6 6 1049 7
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 0.0 0.0 40.0 20.0 40.0 20.0
Storage Lanes 0 0 0 0 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 0.932 0.932 0.850 0.850
Flt Protected 0.976 0.976 0.950 0.950
Satd. Flow (prot) 0 1676 0 0 1676 0 1750 3500 1566 1750 3500 1566
Flt Permitted 0.920 0.920 0.144 0.227
Satd. Flow (perm) 0 1579 0 0 1579 0 265 3500 1566 418 3500 1566
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 47 47 47 47
Link Speed (k/h) 48 48 48 48
Link Distance (m) 97.1 134.7 604.5 344.1
Travel Time (s) 7.3 10.1 45.3 25.8
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 9 0 9 9 0 9 8 924 7 7 1140 8
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 18 0 0 18 0 8 924 7 7 1140 8
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 24 97 97 14 97 97 97 97
Number of Detectors 1 2 1 2 1 2 1 1 2 1
Detector Template Left Thru Left Thru Left Thru Right Left Thru Right
Leading Detector (m) 2.0 10.0 2.0 10.0 2.0 10.0 2.0 2.0 10.0 2.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 2.0 0.6 2.0 0.6 2.0 0.6 2.0 2.0 0.6 2.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 9.4 9.4 9.4 9.4
Detector 2 Size(m) 0.6 0.6 0.6 0.6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA Perm NA Perm Perm NA Perm
Protected Phases 2 6 4 8
Permitted Phases 2 6 4 4 8 8
Detector Phase 2 2 6 6 4 4 4 8 8 8
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0
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Lane Group NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Total Split (s) 24.0 24.0 24.0 24.0 46.0 46.0 46.0 46.0 46.0 46.0
Total Split (%) 34.3% 34.3% 34.3% 34.3% 65.7% 65.7% 65.7% 65.7% 65.7% 65.7%
Maximum Green (s) 18.0 18.0 18.0 18.0 40.0 40.0 40.0 40.0 40.0 40.0
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None None None None None
Walk Time (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 26.6 26.6 31.4 31.4 31.4 31.4 31.4 31.4
Actuated g/C Ratio 0.38 0.38 0.45 0.45 0.45 0.45 0.45 0.45
v/c Ratio 0.03 0.03 0.07 0.59 0.01 0.04 0.73 0.01
Control Delay 1.7 1.7 10.1 15.6 0.0 9.0 18.3 0.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 1.7 1.7 10.1 15.6 0.0 9.0 18.3 0.0
LOS A A B B A A B A
Approach Delay 1.7 1.7 15.4 18.1
Approach LOS A A B B

Intersection Summary
Area Type: Other
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 50
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.73
Intersection Signal Delay: 16.6 Intersection LOS: B
Intersection Capacity Utilization 42.3% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     99: HWY 2 (KINGSTON RD)
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Lane Group NBT SBT NEL NET NER SWL SWT SWR
Lane Group Flow (vph) 18 18 8 924 7 7 1140 8
v/c Ratio 0.03 0.03 0.07 0.59 0.01 0.04 0.73 0.01
Control Delay 1.7 1.7 10.1 15.6 0.0 9.0 18.3 0.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 1.7 1.7 10.1 15.6 0.0 9.0 18.3 0.0
Queue Length 50th (m) 0.0 0.0 0.6 45.0 0.0 0.5 60.4 0.0
Queue Length 95th (m) 1.3 1.3 2.4 49.7 0.0 2.0 65.8 0.0
Internal Link Dist (m) 73.1 110.7 580.5 320.1
Turn Bay Length (m) 40.0 20.0 40.0 20.0
Base Capacity (vph) 629 629 151 2000 915 238 2000 915
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.03 0.03 0.05 0.46 0.01 0.03 0.57 0.01

Intersection Summary
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Movement NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 8 0 8 8 0 8 7 850 6 6 1049 7
Future Volume (vph) 8 0 8 8 0 8 7 850 6 6 1049 7
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 0.93 0.93 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.98 0.98 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1676 1676 1750 3500 1566 1750 3500 1566
Flt Permitted 0.92 0.92 0.14 1.00 1.00 0.23 1.00 1.00
Satd. Flow (perm) 1581 1581 265 3500 1566 419 3500 1566
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 9 0 9 9 0 9 8 924 7 7 1140 8
RTOR Reduction (vph) 0 11 0 0 11 0 0 0 4 0 0 4
Lane Group Flow (vph) 0 7 0 0 7 0 8 924 3 7 1140 4
Turn Type Perm NA Perm NA Perm NA Perm Perm NA Perm
Protected Phases 2 6 4 8
Permitted Phases 2 6 4 4 8 8
Actuated Green, G (s) 26.6 26.6 31.4 31.4 31.4 31.4 31.4 31.4
Effective Green, g (s) 26.6 26.6 31.4 31.4 31.4 31.4 31.4 31.4
Actuated g/C Ratio 0.38 0.38 0.45 0.45 0.45 0.45 0.45 0.45
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 600 600 118 1570 702 187 1570 702
v/s Ratio Prot 0.26 c0.33
v/s Ratio Perm c0.00 0.00 0.03 0.00 0.02 0.00
v/c Ratio 0.01 0.01 0.07 0.59 0.00 0.04 0.73 0.01
Uniform Delay, d1 13.5 13.5 11.0 14.5 10.7 10.8 15.8 10.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 0.0 0.2 0.6 0.0 0.1 1.7 0.0
Delay (s) 13.5 13.5 11.2 15.0 10.7 10.9 17.5 10.7
Level of Service B B B B B B B B
Approach Delay (s) 13.5 13.5 15.0 17.4
Approach LOS B B B B

Intersection Summary
HCM 2000 Control Delay 16.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.40
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 42.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 89 443 208 420 703 209 96 554 184 284 1654 198
Future Volume (vph) 89 443 208 420 703 209 96 554 184 284 1654 198
Ideal Flow (vphpl) 1900 1900 1900 2050 1900 1900 1900 1900 1900 2050 2005 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 120.0 65.0 115.0 100.0 115.0 85.0 135.0 150.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 0.91 1.00 1.00 *1.00 1.00
Ped Bike Factor 1.00 0.97 0.99 0.98 1.00 0.98 1.00 0.97
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1722 3694 1570 1950 3544 1484 1789 4725 1541 1858 5848 1526
Flt Permitted 0.234 0.439 0.121 0.386
Satd. Flow (perm) 423 3694 1519 892 3544 1452 228 4725 1504 751 5848 1475
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 163 227 200 215
Link Speed (k/h) 60 60 60 60
Link Distance (m) 344.1 371.9 333.8 249.1
Travel Time (s) 20.6 22.3 20.0 14.9
Confl. Peds. (#/hr) 10 21 21 10 22 12 12 22
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 6% 4% 4% 1% 3% 10% 2% 11% 6% 6% 4% 7%
Adj. Flow (vph) 97 482 226 457 764 227 104 602 200 309 1798 215
Shared Lane Traffic (%)
Lane Group Flow (vph) 97 482 226 457 764 227 104 602 200 309 1798 215
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.89 0.99 0.99 0.99 0.99 0.99 0.89 0.92 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Minimum Split (s) 9.0 39.0 39.0 9.0 39.0 39.0 9.0 40.0 40.0 9.0 40.0 40.0
Total Split (s) 10.0 39.0 39.0 11.0 40.0 40.0 9.0 40.0 40.0 10.0 41.0 41.0
Total Split (%) 10.0% 39.0% 39.0% 11.0% 40.0% 40.0% 9.0% 40.0% 40.0% 10.0% 41.0% 41.0%
Maximum Green (s) 7.0 32.0 32.0 8.0 33.0 33.0 6.0 33.0 33.0 7.0 34.0 34.0
Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.2 4.2
All-Red Time (s) 0.0 2.8 2.8 0.0 2.8 2.8 0.0 2.8 2.8 0.0 2.8 2.8
Lost Time Adjust (s) 0.0 0.0 0.0 -3.0 0.0 0.0 0.0 0.0 0.0 -3.0 0.0 0.0
Total Lost Time (s) 3.0 7.0 7.0 0.0 7.0 7.0 3.0 7.0 7.0 0.0 7.0 7.0
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize?
Walk Time (s) 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0
Flash Dont Walk (s) 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 43.0 32.0 32.0 50.0 33.0 33.0 43.0 33.0 33.0 50.0 34.0 34.0
Actuated g/C Ratio 0.43 0.32 0.32 0.50 0.33 0.33 0.43 0.33 0.33 0.50 0.34 0.34
v/c Ratio 0.36 0.41 0.38 0.81 0.65 0.36 0.54 0.39 0.32 0.64 0.90 0.33
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Control Delay 18.9 27.9 10.2 24.7 21.5 5.8 26.1 26.6 5.0 22.1 39.2 4.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 18.9 27.9 10.2 24.7 21.5 5.8 26.1 26.6 5.0 22.1 39.2 4.9
LOS B C B C C A C C A C D A
Approach Delay 21.8 20.1 21.8 33.7
Approach LOS C C C C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 72 (72%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 100
Control Type: Pretimed
Maximum v/c Ratio: 0.90
Intersection Signal Delay: 26.4 Intersection LOS: C
Intersection Capacity Utilization 104.5% ICU Level of Service G
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     234: RR 1 (BROCK RD) & HWY 2 (KINGSTON RD)



Queues AM Peak Hour
234: RR 1 (BROCK RD) & HWY 2 (KINGSTON RD) Pickering Ajax - 2031 Future Background AM

Synchro 11 12-23-2020
IBI Group Page 7

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 97 482 226 457 764 227 104 602 200 309 1798 215
v/c Ratio 0.36 0.41 0.38 0.81 0.65 0.36 0.54 0.39 0.32 0.64 0.90 0.33
Control Delay 18.9 27.9 10.2 24.7 21.5 5.8 26.1 26.6 5.0 22.1 39.2 4.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 18.9 27.9 10.2 24.7 21.5 5.8 26.1 26.6 5.0 22.1 39.2 4.9
Queue Length 50th (m) 10.2 36.3 8.6 66.6 71.1 15.6 10.9 32.5 0.0 34.4 109.7 0.0
Queue Length 95th (m) 19.3 49.6 26.7 #70.4 71.1 16.7 20.5 42.7 14.7 52.6 #128.6 14.9
Internal Link Dist (m) 320.1 347.9 309.8 225.1
Turn Bay Length (m) 120.0 65.0 115.0 100.0 115.0 85.0 135.0 150.0
Base Capacity (vph) 272 1182 596 562 1169 631 191 1559 630 486 1988 643
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.36 0.41 0.38 0.81 0.65 0.36 0.54 0.39 0.32 0.64 0.90 0.33

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 89 443 208 420 703 209 96 554 184 284 1654 198
Future Volume (vph) 89 443 208 420 703 209 96 554 184 284 1654 198
Ideal Flow (vphpl) 1900 1900 1900 2050 1900 1900 1900 1900 1900 2050 2005 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 7.0 7.0 0.0 7.0 7.0 3.0 7.0 7.0 0.0 7.0 7.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 0.91 1.00 1.00 *1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1721 3694 1519 1942 3544 1452 1789 4725 1504 1854 5848 1475
Flt Permitted 0.23 1.00 1.00 0.44 1.00 1.00 0.12 1.00 1.00 0.39 1.00 1.00
Satd. Flow (perm) 425 3694 1519 898 3544 1452 228 4725 1504 754 5848 1475
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 97 482 226 457 764 227 104 602 200 309 1798 215
RTOR Reduction (vph) 0 0 111 0 0 152 0 0 134 0 0 142
Lane Group Flow (vph) 97 482 115 457 764 75 104 602 66 309 1798 73
Confl. Peds. (#/hr) 10 21 21 10 22 12 12 22
Heavy Vehicles (%) 6% 4% 4% 1% 3% 10% 2% 11% 6% 6% 4% 7%
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Actuated Green, G (s) 39.0 32.0 32.0 41.0 33.0 33.0 39.0 33.0 33.0 41.0 34.0 34.0
Effective Green, g (s) 39.0 32.0 32.0 46.0 33.0 33.0 39.0 33.0 33.0 46.0 34.0 34.0
Actuated g/C Ratio 0.39 0.32 0.32 0.46 0.33 0.33 0.39 0.33 0.33 0.46 0.34 0.34
Clearance Time (s) 3.0 7.0 7.0 3.0 7.0 7.0 3.0 7.0 7.0 3.0 7.0 7.0
Lane Grp Cap (vph) 256 1182 486 527 1169 479 182 1559 496 456 1988 501
v/s Ratio Prot 0.03 0.13 c0.10 c0.22 0.03 0.13 c0.07 c0.31
v/s Ratio Perm 0.12 0.08 0.30 0.05 0.19 0.04 0.24 0.05
v/c Ratio 0.38 0.41 0.24 0.87 0.65 0.16 0.57 0.39 0.13 0.68 0.90 0.15
Uniform Delay, d1 20.5 26.6 25.0 21.3 28.6 23.7 23.3 25.7 23.5 17.7 31.5 22.9
Progression Factor 1.00 1.00 1.00 0.71 0.66 1.26 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.2 1.0 1.1 15.4 2.5 0.6 12.4 0.7 0.6 7.9 7.3 0.6
Delay (s) 24.7 27.6 26.2 30.5 21.3 30.5 35.6 26.4 24.0 25.6 38.8 23.5
Level of Service C C C C C C D C C C D C
Approach Delay (s) 26.9 25.6 27.0 35.6
Approach LOS C C C D

Intersection Summary
HCM 2000 Control Delay 30.3 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 104.5% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 1 1040 61 386 1518 0 24 0 132 0 3 1
Future Volume (vph) 1 1040 61 386 1518 0 24 0 132 0 3 1
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 25.0 20.0 60.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 1 1 1 0 0 0 0 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.94 0.98 1.00
Frt 0.850 0.886 0.966
Flt Protected 0.950 0.950 0.992
Satd. Flow (prot) 1825 3625 1219 1772 3544 0 0 1443 0 0 1848 0
Flt Permitted 0.149 0.185 0.945
Satd. Flow (perm) 285 3625 1144 345 3544 0 0 1373 0 0 1848 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 65 143 1
Link Speed (k/h) 60 50 50 50
Link Distance (m) 467.6 390.9 722.6 110.1
Travel Time (s) 28.1 28.1 52.0 7.9
Confl. Peds. (#/hr) 14 15 15 14 3 10 10 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 6% 34% 3% 3% 0% 33% 0% 11% 0% 0% 0%
Adj. Flow (vph) 1 1130 66 420 1650 0 26 0 143 0 3 1
Shared Lane Traffic (%)
Lane Group Flow (vph) 1 1130 66 420 1650 0 0 169 0 0 4 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 0.0 0.0
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 0 0 0 1 0 2 2 2 1
Detector Template Left
Leading Detector (m) 0.0 0.0 0.0 24.0 0.0 15.2 24.0 15.2 6.5
Trailing Detector (m) 0.0 0.0 0.0 15.0 0.0 0.0 -1.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 15.0 0.0 0.0 -1.0 0.0 0.0
Detector 1 Size(m) 1.8 1.8 1.8 9.0 1.8 1.8 15.0 1.8 6.5
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 13.4 15.0 13.4
Detector 2 Size(m) 1.8 9.0 1.8
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0
Turn Type Perm NA Perm pm+pt NA Perm NA NA
Protected Phases 2 1 6 8 4
Permitted Phases 2 2 6 8 4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector Phase 2 2 2 1 6 8 8 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 5.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 28.0 28.0 28.0 9.0 28.0 27.0 27.0 27.0 27.0
Total Split (s) 47.0 47.0 47.0 26.0 73.0 27.0 27.0 27.0 27.0
Total Split (%) 47.0% 47.0% 47.0% 26.0% 73.0% 27.0% 27.0% 27.0% 27.0%
Maximum Green (s) 41.2 41.2 41.2 23.0 67.2 21.0 21.0 21.0 21.0
Yellow Time (s) 4.0 4.0 4.0 3.0 4.0 3.3 3.3 3.3 3.3
All-Red Time (s) 1.8 1.8 1.8 0.0 1.8 2.7 2.7 2.7 2.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.8 5.8 5.8 3.0 5.8 6.0 6.0
Lead/Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max None C-Max None None None None
Walk Time (s) 13.0 13.0 13.0 13.0 15.0 15.0 15.0 15.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 55.0 55.0 55.0 81.0 78.2 10.0 10.0
Actuated g/C Ratio 0.55 0.55 0.55 0.81 0.78 0.10 0.10
v/c Ratio 0.01 0.57 0.10 0.74 0.60 0.64 0.02
Control Delay 25.0 17.4 9.3 11.0 12.7 21.7 34.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 25.0 17.4 9.3 11.0 12.7 21.7 34.8
LOS C B A B B C C
Approach Delay 17.0 12.4 21.7 34.8
Approach LOS B B C C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 30 (30%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.74
Intersection Signal Delay: 14.5 Intersection LOS: B
Intersection Capacity Utilization 90.3% ICU Level of Service E
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     237: NOTION RD & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT NBT SBT
Lane Group Flow (vph) 1 1130 66 420 1650 169 4
v/c Ratio 0.01 0.57 0.10 0.74 0.60 0.64 0.02
Control Delay 25.0 17.4 9.3 11.0 12.7 21.7 34.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 25.0 17.4 9.3 11.0 12.7 21.7 34.8
Queue Length 50th (m) 0.0 38.6 0.0 33.0 135.7 4.8 0.6
Queue Length 95th (m) m0.6 91.6 10.2 m45.4 m153.3 23.3 3.5
Internal Link Dist (m) 443.6 366.9 698.6 86.1
Turn Bay Length (m) 25.0 20.0 60.0
Base Capacity (vph) 156 1993 658 628 2770 401 388
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.01 0.57 0.10 0.67 0.60 0.42 0.01

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 1 1040 61 386 1518 0 24 0 132 0 3 1
Future Volume (vph) 1 1040 61 386 1518 0 24 0 132 0 3 1
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 5.8 5.8 5.8 3.0 5.8 6.0 6.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.94 1.00 1.00 0.98 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.89 0.97
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.99 1.00
Satd. Flow (prot) 1818 3625 1144 1771 3544 1442 1849
Flt Permitted 0.15 1.00 1.00 0.18 1.00 0.94 1.00
Satd. Flow (perm) 285 3625 1144 344 3544 1373 1849
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1 1130 66 420 1650 0 26 0 143 0 3 1
RTOR Reduction (vph) 0 0 29 0 0 0 0 129 0 0 1 0
Lane Group Flow (vph) 1 1130 37 420 1650 0 0 40 0 0 3 0
Confl. Peds. (#/hr) 14 15 15 14 3 10 10 3
Heavy Vehicles (%) 0% 6% 34% 3% 3% 0% 33% 0% 11% 0% 0% 0%
Turn Type Perm NA Perm pm+pt NA Perm NA NA
Protected Phases 2 1 6 8 4
Permitted Phases 2 2 6 8 4
Actuated Green, G (s) 55.0 55.0 55.0 78.2 78.2 10.0 10.0
Effective Green, g (s) 55.0 55.0 55.0 78.2 78.2 10.0 10.0
Actuated g/C Ratio 0.55 0.55 0.55 0.78 0.78 0.10 0.10
Clearance Time (s) 5.8 5.8 5.8 3.0 5.8 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 156 1993 629 557 2771 137 184
v/s Ratio Prot 0.31 c0.15 0.47 0.00
v/s Ratio Perm 0.00 0.03 c0.44 c0.03
v/c Ratio 0.01 0.57 0.06 0.75 0.60 0.29 0.02
Uniform Delay, d1 10.2 14.7 10.5 13.5 4.4 41.7 40.6
Progression Factor 1.57 0.97 1.97 0.67 2.47 1.00 1.00
Incremental Delay, d2 0.1 1.1 0.2 3.0 0.5 1.2 0.0
Delay (s) 16.0 15.4 20.8 12.1 11.5 42.9 40.6
Level of Service B B C B B D D
Approach Delay (s) 15.7 11.6 42.9 40.6
Approach LOS B B D D

Intersection Summary
HCM 2000 Control Delay 14.6 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 14.8
Intersection Capacity Utilization 90.3% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Traffic Volume (vph) 64 864 144 92 676 99 157 43 244 41 18 21
Future Volume (vph) 64 864 144 92 676 99 157 43 244 41 18 21
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 150.0 60.0 60.0 30.0 14.6 0.0 9.4 0.0
Storage Lanes 1 1 1 1 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.98 1.00 0.98 0.99 0.99
Frt 0.850 0.850 0.873 0.920
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1706 3510 1617 1807 3544 1555 1738 1677 0 1722 1749 0
Flt Permitted 0.347 0.257 0.729 0.266
Satd. Flow (perm) 622 3510 1577 488 3544 1517 1324 1677 0 482 1749 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 157 88 233 23
Link Speed (k/h) 60 60 50 50
Link Distance (m) 380.5 309.8 54.5 63.9
Travel Time (s) 22.8 18.6 3.9 4.6
Confl. Peds. (#/hr) 2 2 2 2 8 8
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 7% 4% 1% 1% 3% 5% 5% 0% 0% 6% 0% 0%
Adj. Flow (vph) 70 939 157 100 735 108 171 47 265 45 20 23
Shared Lane Traffic (%)
Lane Group Flow (vph) 70 939 157 100 735 108 171 312 0 45 43 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 1 0 0 1 1 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 24.0 0.0 0.0 15.0 15.0 15.0 15.0
Trailing Detector (m) 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 9.0 1.8 1.8 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm NA
Protected Phases 5 2 1 6 4 8
Permitted Phases 2 2 6 6 4 8
Detector Phase 5 2 2 1 6 6 4 4 8 8
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 5.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 9.0 31.0 31.0 9.0 31.0 31.0 38.0 38.0 38.0 38.0
Total Split (s) 9.0 50.0 50.0 9.0 50.0 50.0 41.0 41.0 41.0 41.0
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Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Total Split (%) 9.0% 50.0% 50.0% 9.0% 50.0% 50.0% 41.0% 41.0% 41.0% 41.0%
Maximum Green (s) 6.0 43.5 43.5 6.0 43.5 43.5 33.8 33.8 33.8 33.8
Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 4.2 3.5 3.5 3.5 3.5
All-Red Time (s) 0.0 2.3 2.3 0.0 2.3 2.3 3.7 3.7 3.7 3.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.5 6.5 3.0 6.5 6.5 7.2 7.2 7.2 7.2
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Min C-Min None C-Min C-Min None None None None
Walk Time (s) 16.0 16.0 16.0 16.0 21.0 21.0 21.0 21.0
Flash Dont Walk (s) 6.0 6.0 6.0 6.0 9.0 9.0 9.0 9.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 68.5 59.9 59.9 69.4 60.4 60.4 18.5 18.5 18.5 18.5
Actuated g/C Ratio 0.68 0.60 0.60 0.69 0.60 0.60 0.18 0.18 0.18 0.18
v/c Ratio 0.14 0.45 0.16 0.24 0.34 0.11 0.70 0.63 0.51 0.13
Control Delay 4.7 9.9 1.0 5.8 7.7 2.8 52.5 15.4 54.5 18.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 4.7 9.9 1.0 5.8 7.7 2.8 52.5 15.4 54.5 18.4
LOS A A A A A A D B D B
Approach Delay 8.4 6.9 28.5 36.9
Approach LOS A A C D

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 27 (27%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.70
Intersection Signal Delay: 12.4 Intersection LOS: B
Intersection Capacity Utilization 73.7% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     245: DIXIE RD & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR SEL SET NWL NWT
Lane Group Flow (vph) 70 939 157 100 735 108 171 312 45 43
v/c Ratio 0.14 0.45 0.16 0.24 0.34 0.11 0.70 0.63 0.51 0.13
Control Delay 4.7 9.9 1.0 5.8 7.7 2.8 52.5 15.4 54.5 18.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 4.7 9.9 1.0 5.8 7.7 2.8 52.5 15.4 54.5 18.4
Queue Length 50th (m) 2.8 40.3 0.0 3.9 18.7 0.5 31.4 13.3 7.9 3.2
Queue Length 95th (m) 7.2 50.4 3.2 10.9 40.1 3.3 48.2 35.2 17.9 11.0
Internal Link Dist (m) 356.5 285.8 30.5 39.9
Turn Bay Length (m) 150.0 60.0 60.0 30.0 14.6 9.4
Base Capacity (vph) 496 2103 1008 428 2140 950 447 721 162 606
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.14 0.45 0.16 0.23 0.34 0.11 0.38 0.43 0.28 0.07

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Traffic Volume (vph) 64 864 144 92 676 99 157 43 244 41 18 21
Future Volume (vph) 64 864 144 92 676 99 157 43 244 41 18 21
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 6.5 6.5 3.0 6.5 6.5 7.2 7.2 7.2 7.2
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.87 1.00 0.92
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1705 3510 1577 1807 3544 1517 1725 1676 1722 1748
Flt Permitted 0.35 1.00 1.00 0.26 1.00 1.00 0.73 1.00 0.27 1.00
Satd. Flow (perm) 623 3510 1577 488 3544 1517 1324 1676 481 1748
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 70 939 157 100 735 108 171 47 265 45 20 23
RTOR Reduction (vph) 0 0 64 0 0 35 0 190 0 0 19 0
Lane Group Flow (vph) 70 939 93 100 735 73 171 122 0 45 24 0
Confl. Peds. (#/hr) 2 2 2 2 8 8
Heavy Vehicles (%) 7% 4% 1% 1% 3% 5% 5% 0% 0% 6% 0% 0%
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm NA
Protected Phases 5 2 1 6 4 8
Permitted Phases 2 2 6 6 4 8
Actuated Green, G (s) 64.3 59.3 59.3 65.3 59.8 59.8 18.5 18.5 18.5 18.5
Effective Green, g (s) 64.3 59.3 59.3 65.3 59.8 59.8 18.5 18.5 18.5 18.5
Actuated g/C Ratio 0.64 0.59 0.59 0.65 0.60 0.60 0.18 0.18 0.18 0.18
Clearance Time (s) 3.0 6.5 6.5 3.0 6.5 6.5 7.2 7.2 7.2 7.2
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 454 2081 935 391 2119 907 244 310 88 323
v/s Ratio Prot 0.01 c0.27 c0.01 0.21 0.07 0.01
v/s Ratio Perm 0.09 0.06 0.15 0.05 c0.13 0.09
v/c Ratio 0.15 0.45 0.10 0.26 0.35 0.08 0.70 0.39 0.51 0.08
Uniform Delay, d1 6.7 11.3 8.8 6.9 10.2 8.5 38.2 35.8 36.7 33.7
Progression Factor 0.73 0.72 0.30 0.81 0.63 0.66 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.7 0.2 0.3 0.4 0.2 8.8 0.8 4.9 0.1
Delay (s) 5.1 8.8 2.9 6.0 6.9 5.8 46.9 36.6 41.6 33.8
Level of Service A A A A A A D D D C
Approach Delay (s) 7.8 6.6 40.3 37.8
Approach LOS A A D D

Intersection Summary
HCM 2000 Control Delay 14.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.49
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.7
Intersection Capacity Utilization 73.7% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 121 530 323 216 567 53 254 485 171 102 870 119
Future Volume (vph) 121 530 323 216 567 53 254 485 171 102 870 119
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 2050 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.5 3.7 3.5 3.5 3.5 3.7 3.7 3.5 3.5 3.7 3.7
Storage Length (m) 115.0 200.0 210.0 45.0 185.0 55.0 110.0 65.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 *1.00 1.00 1.00 0.95 1.00
Ped Bike Factor 0.99 0.97 0.99 0.97 1.00 0.96 0.99 0.97
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1755 3545 1617 1700 3400 1597 1931 3767 1452 1750 3579 1570
Flt Permitted 0.419 0.311 0.138 0.468
Satd. Flow (perm) 768 3545 1563 552 3400 1551 279 3767 1399 852 3579 1517
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 233 184 186 218
Link Speed (k/h) 60 60 50 50
Link Distance (m) 709.3 416.3 262.8 362.1
Travel Time (s) 42.6 25.0 18.9 26.1
Confl. Peds. (#/hr) 15 19 19 15 22 25 25 22
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 4% 6% 1% 5% 5% 0% 2% 2% 10% 2% 2% 4%
Adj. Flow (vph) 132 576 351 235 616 58 276 527 186 111 946 129
Shared Lane Traffic (%)
Lane Group Flow (vph) 132 576 351 235 616 58 276 527 186 111 946 129
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 1.01 0.99 1.01 1.01 1.01 0.89 0.99 1.01 1.01 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Minimum Split (s) 9.0 35.0 35.0 9.0 35.0 35.0 9.0 38.0 38.0 9.0 38.0 38.0
Total Split (s) 9.0 35.0 35.0 12.0 38.0 38.0 14.0 44.0 44.0 9.0 39.0 39.0
Total Split (%) 9.0% 35.0% 35.0% 12.0% 38.0% 38.0% 14.0% 44.0% 44.0% 9.0% 39.0% 39.0%
Maximum Green (s) 6.0 28.0 28.0 9.0 31.0 31.0 11.0 37.1 37.1 6.0 32.1 32.1
Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 4.2 3.0 3.7 3.7 3.0 3.7 3.7
All-Red Time (s) 0.0 2.8 2.8 0.0 2.8 2.8 0.0 3.2 3.2 0.0 3.2 3.2
Lost Time Adjust (s) 0.0 0.0 0.0 -3.0 0.0 0.0 -3.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 7.0 7.0 0.0 7.0 7.0 0.0 6.9 6.9 3.0 6.9 6.9
Lead/Lag Lag Lag Lag Lead Lead Lead Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Walk Time (s) 19.0 19.0 19.0 19.0 21.0 21.0 21.0 21.0
Flash Dont Walk (s) 7.0 7.0 7.0 7.0 9.0 9.0 9.0 9.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 32.0 28.0 28.0 38.0 31.0 31.0 53.0 37.1 37.1 42.0 32.1 32.1
Actuated g/C Ratio 0.32 0.28 0.28 0.38 0.31 0.31 0.53 0.37 0.37 0.42 0.32 0.32
v/c Ratio 0.43 0.58 0.58 0.68 0.58 0.10 0.73 0.38 0.29 0.27 0.82 0.20
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Control Delay 22.5 24.2 10.7 23.1 12.4 0.3 28.8 24.0 4.6 15.6 38.6 0.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 22.5 24.2 10.7 23.1 12.4 0.3 28.8 24.0 4.6 15.6 38.6 0.7
LOS C C B C B A C C A B D A
Approach Delay 19.5 14.4 21.7 32.3
Approach LOS B B C C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 67 (67%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 95
Control Type: Pretimed
Maximum v/c Ratio: 0.82
Intersection Signal Delay: 22.6 Intersection LOS: C
Intersection Capacity Utilization 89.9% ICU Level of Service E
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     246: RR 29 (LIVERPOOL RD) & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 132 576 351 235 616 58 276 527 186 111 946 129
v/c Ratio 0.43 0.58 0.58 0.68 0.58 0.10 0.73 0.38 0.29 0.27 0.82 0.20
Control Delay 22.5 24.2 10.7 23.1 12.4 0.3 28.8 24.0 4.6 15.6 38.6 0.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 22.5 24.2 10.7 23.1 12.4 0.3 28.8 24.0 4.6 15.6 38.6 0.7
Queue Length 50th (m) 17.5 41.2 26.6 6.9 13.6 0.0 27.9 36.8 0.0 11.0 88.4 0.0
Queue Length 95th (m) 19.0 38.9 21.6 #25.6 17.1 m0.0 #60.9 49.8 13.4 20.3 112.9 0.0
Internal Link Dist (m) 685.3 392.3 238.8 338.1
Turn Bay Length (m) 115.0 200.0 210.0 45.0 185.0 55.0 110.0 65.0
Base Capacity (vph) 304 992 605 347 1054 607 379 1397 636 411 1148 634
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.43 0.58 0.58 0.68 0.58 0.10 0.73 0.38 0.29 0.27 0.82 0.20

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 121 530 323 216 567 53 254 485 171 102 870 119
Future Volume (vph) 121 530 323 216 567 53 254 485 171 102 870 119
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 2050 1900 1900 1900 1900 1900
Lane Width 3.7 3.5 3.7 3.5 3.5 3.5 3.7 3.7 3.5 3.5 3.7 3.7
Total Lost time (s) 3.0 7.0 7.0 0.0 7.0 7.0 0.0 6.9 6.9 3.0 6.9 6.9
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 *1.00 1.00 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 0.97 1.00 1.00 0.96 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1750 3545 1563 1696 3400 1551 1930 3767 1399 1741 3579 1517
Flt Permitted 0.42 1.00 1.00 0.31 1.00 1.00 0.14 1.00 1.00 0.47 1.00 1.00
Satd. Flow (perm) 771 3545 1563 555 3400 1551 281 3767 1399 858 3579 1517
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 132 576 351 235 616 58 276 527 186 111 946 129
RTOR Reduction (vph) 0 0 168 0 0 40 0 0 117 0 0 88
Lane Group Flow (vph) 132 576 183 235 616 18 276 527 69 111 946 41
Confl. Peds. (#/hr) 15 19 19 15 22 25 25 22
Heavy Vehicles (%) 4% 6% 1% 5% 5% 0% 2% 2% 10% 2% 2% 4%
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Actuated Green, G (s) 32.0 28.0 28.0 31.0 31.0 31.0 46.1 37.1 37.1 38.1 32.1 32.1
Effective Green, g (s) 32.0 28.0 28.0 34.0 31.0 31.0 49.1 37.1 37.1 38.1 32.1 32.1
Actuated g/C Ratio 0.32 0.28 0.28 0.34 0.31 0.31 0.49 0.37 0.37 0.38 0.32 0.32
Clearance Time (s) 3.0 7.0 7.0 3.0 7.0 7.0 3.0 6.9 6.9 3.0 6.9 6.9
Lane Grp Cap (vph) 305 992 437 325 1054 480 368 1397 519 379 1148 486
v/s Ratio Prot c0.03 c0.16 c0.09 0.18 c0.10 0.14 0.02 c0.26
v/s Ratio Perm 0.11 0.12 0.16 0.01 0.26 0.05 0.09 0.03
v/c Ratio 0.43 0.58 0.42 0.72 0.58 0.04 0.75 0.38 0.13 0.29 0.82 0.09
Uniform Delay, d1 27.9 31.0 29.4 25.6 29.1 24.1 18.4 23.0 20.8 20.5 31.3 23.7
Progression Factor 0.62 0.70 0.65 0.61 0.35 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.2 2.3 2.8 11.3 2.0 0.1 13.1 0.8 0.5 2.0 6.8 0.3
Delay (s) 21.5 24.0 21.8 26.8 12.3 24.2 31.6 23.8 21.3 22.4 38.1 24.0
Level of Service C C C C B C C C C C D C
Approach Delay (s) 23.0 16.8 25.5 35.1
Approach LOS C B C D

Intersection Summary
HCM 2000 Control Delay 25.7 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 19.9
Intersection Capacity Utilization 89.9% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 56 65 58 195 149 24 15 565 97 135 750 137
Future Volume (vph) 56 65 58 195 149 24 15 565 97 135 750 137
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0% 1%
Storage Length (m) 26.0 26.0 29.0 25.0 50.0 46.0 40.0 25.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 *1.00 1.00 1.00 0.95 1.00
Ped Bike Factor 0.99 0.97 0.98 0.98 0.98 0.92 0.98 0.92
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1716 1807 1566 1767 1807 1597 1653 3545 1493 1675 3415 1573
Flt Permitted 0.654 0.689 0.308 0.296
Satd. Flow (perm) 1175 1807 1515 1258 1807 1567 526 3545 1377 511 3415 1449
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 105 105 109 90
Link Speed (k/h) 50 50 60 60
Link Distance (m) 313.3 66.1 416.3 549.2
Travel Time (s) 22.6 4.8 25.0 33.0
Confl. Peds. (#/hr) 8 25 25 8 35 34 34 35
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 4% 4% 2% 1% 4% 0% 8% 6% 7% 6% 4% 1%
Adj. Flow (vph) 61 71 63 212 162 26 16 614 105 147 815 149
Shared Lane Traffic (%)
Lane Group Flow (vph) 61 71 63 212 162 26 16 614 105 147 815 149
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.02 1.02 1.02
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 1 1 1 1 2 1 0 0 1 0 0
Detector Template 
Leading Detector (m) 15.0 15.0 15.0 15.0 15.0 15.2 15.0 0.0 0.0 15.0 0.0 0.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 15.0 15.0 15.0 15.0 15.0 1.8 15.0 1.8 1.8 15.0 1.8 1.8
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 13.4
Detector 2 Size(m) 1.8
Detector 2 Type Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm pm+pt NA Perm
Protected Phases 3 8 7 4 2 1 6
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Lane Group NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Permitted Phases 8 8 4 4 2 2 6 6
Detector Phase 3 8 8 7 4 4 2 2 2 1 6 6
Switch Phase
Minimum Initial (s) 5.0 8.0 8.0 5.0 8.0 8.0 20.0 20.0 20.0 5.0 20.0 20.0
Minimum Split (s) 9.0 44.0 44.0 9.0 44.0 44.0 38.0 38.0 38.0 9.0 38.0 38.0
Total Split (s) 9.0 44.0 44.0 9.0 44.0 44.0 38.0 38.0 38.0 9.0 47.0 47.0
Total Split (%) 9.0% 44.0% 44.0% 9.0% 44.0% 44.0% 38.0% 38.0% 38.0% 9.0% 47.0% 47.0%
Maximum Green (s) 6.0 37.0 37.0 6.0 37.0 37.0 31.4 31.4 31.4 6.0 40.4 40.4
Yellow Time (s) 3.0 3.3 3.3 3.0 3.3 3.3 4.3 4.3 4.3 3.0 4.3 4.3
All-Red Time (s) 0.0 3.7 3.7 0.0 3.7 3.7 2.3 2.3 2.3 0.0 2.3 2.3
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 7.0 7.0 3.0 7.0 7.0 6.6 6.6 6.6 3.0 6.6 6.6
Lead/Lag Lead Lag Lag Lead Lag Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None Max Max None Max Max C-Max C-Max C-Max None C-Max C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 29.0 29.0 29.0 29.0 22.0 22.0 22.0 22.0 22.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 46.9 37.0 37.0 47.6 38.8 38.8 31.4 31.4 31.4 44.0 40.4 40.4
Actuated g/C Ratio 0.47 0.37 0.37 0.48 0.39 0.39 0.31 0.31 0.31 0.44 0.40 0.40
v/c Ratio 0.10 0.11 0.10 0.34 0.23 0.04 0.10 0.55 0.21 0.50 0.59 0.23
Control Delay 13.6 21.3 1.5 16.6 22.5 0.1 36.3 42.7 20.2 17.1 19.5 3.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 13.6 21.3 1.5 16.6 22.5 0.1 36.3 42.7 20.2 17.1 19.5 3.9
LOS B C A B C A D D C B B A
Approach Delay 12.5 17.9 39.3 17.1
Approach LOS B B D B

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 43 (43%), Referenced to phase 2:NETL and 6:SWTL, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.59
Intersection Signal Delay: 23.6 Intersection LOS: C
Intersection Capacity Utilization 101.8% ICU Level of Service G
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     247: HWY 2 (KINGSTON RD) & GLENANNA RD
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Lane Group NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Group Flow (vph) 61 71 63 212 162 26 16 614 105 147 815 149
v/c Ratio 0.10 0.11 0.10 0.34 0.23 0.04 0.10 0.55 0.21 0.50 0.59 0.23
Control Delay 13.6 21.3 1.5 16.6 22.5 0.1 36.3 42.7 20.2 17.1 19.5 3.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 13.6 21.3 1.5 16.6 22.5 0.1 36.3 42.7 20.2 17.1 19.5 3.9
Queue Length 50th (m) 5.9 8.9 0.0 22.4 21.4 0.0 2.9 60.2 9.3 15.2 67.2 5.2
Queue Length 95th (m) 12.4 18.1 2.7 36.3 36.4 0.0 m6.6 77.1 m21.8 10.9 71.2 4.1
Internal Link Dist (m) 289.3 42.1 392.3 525.2
Turn Bay Length (m) 26.0 26.0 29.0 25.0 50.0 46.0 40.0 25.0
Base Capacity (vph) 584 668 626 629 701 671 165 1113 507 294 1379 639
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.10 0.11 0.10 0.34 0.23 0.04 0.10 0.55 0.21 0.50 0.59 0.23

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 56 65 58 195 149 24 15 565 97 135 750 137
Future Volume (vph) 56 65 58 195 149 24 15 565 97 135 750 137
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0% 1%
Total Lost time (s) 3.0 7.0 7.0 3.0 7.0 7.0 6.6 6.6 6.6 3.0 6.6 6.6
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 *1.00 1.00 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 0.98 1.00 1.00 0.92 1.00 1.00 0.92
Flpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00 0.99 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1710 1807 1515 1745 1807 1567 1622 3545 1377 1667 3415 1449
Flt Permitted 0.65 1.00 1.00 0.69 1.00 1.00 0.31 1.00 1.00 0.30 1.00 1.00
Satd. Flow (perm) 1178 1807 1515 1265 1807 1567 526 3545 1377 520 3415 1449
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 61 71 63 212 162 26 16 614 105 147 815 149
RTOR Reduction (vph) 0 0 39 0 0 16 0 0 73 0 0 54
Lane Group Flow (vph) 61 71 24 212 162 10 16 614 32 147 815 95
Confl. Peds. (#/hr) 8 25 25 8 35 34 34 35
Heavy Vehicles (%) 4% 4% 2% 1% 4% 0% 8% 6% 7% 6% 4% 1%
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm pm+pt NA Perm
Protected Phases 3 8 7 4 2 1 6
Permitted Phases 8 8 4 4 2 2 6 6
Actuated Green, G (s) 42.4 37.6 37.6 44.8 38.8 38.8 30.8 30.8 30.8 39.8 39.8 39.8
Effective Green, g (s) 42.4 37.6 37.6 44.8 38.8 38.8 30.8 30.8 30.8 39.8 39.8 39.8
Actuated g/C Ratio 0.42 0.38 0.38 0.45 0.39 0.39 0.31 0.31 0.31 0.40 0.40 0.40
Clearance Time (s) 3.0 7.0 7.0 3.0 7.0 7.0 6.6 6.6 6.6 3.0 6.6 6.6
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 525 679 569 595 701 607 162 1091 424 275 1359 576
v/s Ratio Prot 0.01 0.04 c0.02 0.09 0.17 0.03 c0.24
v/s Ratio Perm 0.04 0.02 c0.14 0.01 0.03 0.02 0.18 0.07
v/c Ratio 0.12 0.10 0.04 0.36 0.23 0.02 0.10 0.56 0.08 0.53 0.60 0.16
Uniform Delay, d1 17.2 20.3 19.8 17.6 20.6 18.8 24.7 29.0 24.5 20.6 23.8 19.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.40 1.42 4.00 0.64 0.75 0.37
Incremental Delay, d2 0.1 0.3 0.1 0.4 0.8 0.1 1.1 1.9 0.3 1.9 1.9 0.6
Delay (s) 17.3 20.6 19.9 17.9 21.3 18.9 35.6 43.1 98.5 15.0 19.8 7.7
Level of Service B C B B C B D D F B B A
Approach Delay (s) 19.3 19.4 50.8 17.5
Approach LOS B B D B

Intersection Summary
HCM 2000 Control Delay 28.0 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.50
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 19.6
Intersection Capacity Utilization 101.8% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 17 522 213 137 783 52 301 36 130 75 30 48
Future Volume (vph) 17 522 213 137 783 52 301 36 130 75 30 48
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 96.0 0.0 50.0 80.0 30.0 0.0 20.0 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 0.95 1.00 *1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.99 1.00 1.00 0.99 0.98 0.99 0.99
Frt 0.956 0.991 0.882 0.908
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1825 3497 0 1772 3645 0 1807 1623 0 1789 1672 0
Flt Permitted 0.328 0.253 0.702 0.590
Satd. Flow (perm) 626 3497 0 471 3645 0 1326 1623 0 1097 1672 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 69 10 141 52
Link Speed (k/h) 60 60 40 40
Link Distance (m) 306.1 605.7 166.5 788.7
Travel Time (s) 18.4 36.3 15.0 71.0
Confl. Peds. (#/hr) 10 4 4 10 5 11 11 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 5% 2% 3% 4% 7% 1% 6% 1% 2% 8% 0%
Adj. Flow (vph) 18 567 232 149 851 57 327 39 141 82 33 52
Shared Lane Traffic (%)
Lane Group Flow (vph) 18 799 0 149 908 0 327 180 0 82 85 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 0 0 0 0 1 1 1 1
Detector Template 
Leading Detector (m) 0.0 0.0 0.0 0.0 15.0 15.0 15.0 15.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 1.8 1.8 1.8 1.8 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA pm+pt NA Perm NA Perm NA
Protected Phases 2 1 6 8 4
Permitted Phases 2 6 8 4
Detector Phase 2 2 1 6 8 8 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 4.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 31.0 31.0 10.0 31.0 28.0 28.0 28.0 28.0
Total Split (s) 44.0 44.0 18.0 62.0 48.0 48.0 48.0 48.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 40.0% 40.0% 16.4% 56.4% 43.6% 43.6% 43.6% 43.6%
Maximum Green (s) 37.7 37.7 12.0 55.7 42.1 42.1 42.1 42.1
Yellow Time (s) 3.7 3.7 4.0 3.7 3.3 3.3 3.3 3.3
All-Red Time (s) 2.6 2.6 2.0 2.6 2.6 2.6 2.6 2.6
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.3 6.3 6.0 6.3 5.9 5.9 5.9 5.9
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max None C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 16.0 16.0 16.0 15.0 15.0 15.0 15.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 49.7 49.7 65.5 65.2 32.6 32.6 32.6 32.6
Actuated g/C Ratio 0.45 0.45 0.60 0.59 0.30 0.30 0.30 0.30
v/c Ratio 0.06 0.49 0.38 0.42 0.83 0.31 0.25 0.16
Control Delay 22.9 22.4 14.4 13.9 53.6 8.3 29.1 12.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 22.9 22.4 14.4 13.9 53.6 8.3 29.1 12.0
LOS C C B B D A C B
Approach Delay 22.4 13.9 37.5 20.4
Approach LOS C B D C

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 95 (86%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.83
Intersection Signal Delay: 21.8 Intersection LOS: C
Intersection Capacity Utilization 85.5% ICU Level of Service E
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     249: ROUGEMOUNT DR & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 18 799 149 908 327 180 82 85
v/c Ratio 0.06 0.49 0.38 0.42 0.83 0.31 0.25 0.16
Control Delay 22.9 22.4 14.4 13.9 53.6 8.3 29.1 12.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 22.9 22.4 14.4 13.9 53.6 8.3 29.1 12.0
Queue Length 50th (m) 2.1 54.0 13.4 49.2 65.2 6.0 13.3 5.1
Queue Length 95th (m) 8.0 85.3 27.9 76.7 88.2 19.1 22.7 14.4
Internal Link Dist (m) 282.1 581.7 142.5 764.7
Turn Bay Length (m) 96.0 50.0 30.0 20.0
Base Capacity (vph) 282 1616 422 2164 507 708 419 672
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.06 0.49 0.35 0.42 0.64 0.25 0.20 0.13

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 17 522 213 137 783 52 301 36 130 75 30 48
Future Volume (vph) 17 522 213 137 783 52 301 36 130 75 30 48
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.3 6.3 6.0 6.3 5.9 5.9 5.9 5.9
Lane Util. Factor 1.00 *1.00 1.00 *1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 0.98 1.00 0.99
Flpb, ped/bikes 0.99 1.00 1.00 1.00 0.99 1.00 0.99 1.00
Frt 1.00 0.96 1.00 0.99 1.00 0.88 1.00 0.91
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1813 3499 1771 3643 1795 1624 1768 1672
Flt Permitted 0.33 1.00 0.25 1.00 0.70 1.00 0.59 1.00
Satd. Flow (perm) 627 3499 472 3643 1326 1624 1099 1672
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 18 567 232 149 851 57 327 39 141 82 33 52
RTOR Reduction (vph) 0 38 0 0 4 0 0 99 0 0 37 0
Lane Group Flow (vph) 18 761 0 149 904 0 327 81 0 82 48 0
Confl. Peds. (#/hr) 10 4 4 10 5 11 11 5
Heavy Vehicles (%) 0% 5% 2% 3% 4% 7% 1% 6% 1% 2% 8% 0%
Turn Type Perm NA pm+pt NA Perm NA Perm NA
Protected Phases 2 1 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 49.7 49.7 65.2 65.2 32.6 32.6 32.6 32.6
Effective Green, g (s) 49.7 49.7 65.2 65.2 32.6 32.6 32.6 32.6
Actuated g/C Ratio 0.45 0.45 0.59 0.59 0.30 0.30 0.30 0.30
Clearance Time (s) 6.3 6.3 6.0 6.3 5.9 5.9 5.9 5.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 283 1580 391 2159 392 481 325 495
v/s Ratio Prot c0.22 0.03 c0.25 0.05 0.03
v/s Ratio Perm 0.03 0.19 c0.25 0.07
v/c Ratio 0.06 0.48 0.38 0.42 0.83 0.17 0.25 0.10
Uniform Delay, d1 17.0 21.1 11.6 12.1 36.2 28.7 29.4 28.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 1.1 0.6 0.6 14.1 0.2 0.4 0.1
Delay (s) 17.4 22.2 12.2 12.7 50.3 28.8 29.8 28.1
Level of Service B C B B D C C C
Approach Delay (s) 22.1 12.7 42.7 29.0
Approach LOS C B D C

Intersection Summary
HCM 2000 Control Delay 22.7 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 18.2
Intersection Capacity Utilization 85.5% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 78 362 394 290 703 304 183 518 409 103 1098 140
Future Volume (vph) 78 362 394 290 703 304 183 518 409 103 1098 140
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 2050 1900 1900 1900 2005 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 160.0 85.0 45.0 30.0 85.0 55.0 100.0 20.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 *0.95 1.00 1.00 *1.00 1.00
Ped Bike Factor 0.99 0.97 0.99 0.95 1.00 0.95 0.98 0.96
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1755 3625 1585 1789 3510 1601 1875 5316 1585 1825 3936 1617
Flt Permitted 0.250 0.476 0.098 0.441
Satd. Flow (perm) 457 3625 1531 885 3510 1523 193 5316 1505 832 3936 1557
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 146 206 239 99
Link Speed (k/h) 60 60 80 80
Link Distance (m) 312.2 215.0 473.8 181.2
Travel Time (s) 18.7 12.9 21.3 8.2
Confl. Peds. (#/hr) 41 25 25 41 28 43 43 28
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 4% 6% 3% 2% 4% 2% 5% 3% 3% 0% 3% 1%
Adj. Flow (vph) 85 393 428 315 764 330 199 563 445 112 1193 152
Shared Lane Traffic (%)
Lane Group Flow (vph) 85 393 428 315 764 330 199 563 445 112 1193 152
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.89 0.99 0.99 0.99 0.92 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA pm+ov pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 1 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Minimum Split (s) 8.0 44.0 44.0 8.0 44.0 44.0 8.0 44.0 8.0 8.0 44.0 44.0
Total Split (s) 9.0 44.0 44.0 11.0 46.0 46.0 10.0 47.0 11.0 8.0 45.0 45.0
Total Split (%) 8.2% 40.0% 40.0% 10.0% 41.8% 41.8% 9.1% 42.7% 10.0% 7.3% 40.9% 40.9%
Maximum Green (s) 6.0 37.0 37.0 8.0 39.0 39.0 7.0 39.9 8.0 5.0 37.9 37.9
Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.3 3.0 3.0 4.3 4.3
All-Red Time (s) 0.0 2.8 2.8 0.0 2.8 2.8 0.0 2.8 0.0 0.0 2.8 2.8
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 -3.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 7.0 7.0 3.0 7.0 7.0 0.0 7.1 3.0 3.0 7.1 7.1
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lead Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 29.0 29.0 29.0 29.0 29.0 29.0 29.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 47.0 37.0 37.0 51.0 39.0 39.0 55.0 39.9 52.0 47.0 37.9 37.9
Actuated g/C Ratio 0.43 0.34 0.34 0.46 0.35 0.35 0.50 0.36 0.47 0.43 0.34 0.34
v/c Ratio 0.32 0.32 0.70 0.66 0.61 0.49 0.80 0.29 0.53 0.28 0.88 0.25
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Control Delay 15.5 23.3 22.5 14.2 18.6 5.0 44.7 25.5 10.5 18.8 42.8 11.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 15.5 23.3 22.5 14.2 18.6 5.0 44.7 25.5 10.5 18.8 42.8 11.1
LOS B C C B B A D C B B D B
Approach Delay 22.2 14.4 23.1 37.6
Approach LOS C B C D

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 1.1 (1%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 105
Control Type: Pretimed
Maximum v/c Ratio: 0.88
Intersection Signal Delay: 24.7 Intersection LOS: C
Intersection Capacity Utilization 103.9% ICU Level of Service G
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     250: RR 38 (WHITES RD) & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 85 393 428 315 764 330 199 563 445 112 1193 152
v/c Ratio 0.32 0.32 0.70 0.66 0.61 0.49 0.80 0.29 0.53 0.28 0.88 0.25
Control Delay 15.5 23.3 22.5 14.2 18.6 5.0 44.7 25.5 10.5 18.8 42.8 11.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 15.5 23.3 22.5 14.2 18.6 5.0 44.7 25.5 10.5 18.8 42.8 11.1
Queue Length 50th (m) 8.0 24.7 33.5 16.3 61.3 11.4 23.7 29.9 25.5 13.1 119.4 7.7
Queue Length 95th (m) 13.8 36.5 62.0 21.8 53.4 7.8 #60.1 38.7 50.9 23.4 #147.7 22.0
Internal Link Dist (m) 288.2 191.0 449.8 157.2
Turn Bay Length (m) 160.0 85.0 45.0 30.0 85.0 55.0 100.0 20.0
Base Capacity (vph) 266 1219 611 476 1244 672 249 1928 843 400 1356 601
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.32 0.32 0.70 0.66 0.61 0.49 0.80 0.29 0.53 0.28 0.88 0.25

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 78 362 394 290 703 304 183 518 409 103 1098 140
Future Volume (vph) 78 362 394 290 703 304 183 518 409 103 1098 140
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 2050 1900 1900 1900 2005 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 7.0 7.0 3.0 7.0 7.0 0.0 7.1 3.0 3.0 7.1 7.1
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 *0.95 1.00 1.00 *1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 0.95 1.00 1.00 0.96 1.00 1.00 0.96
Flpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1751 3625 1531 1779 3510 1523 1875 5316 1519 1812 3936 1557
Flt Permitted 0.25 1.00 1.00 0.48 1.00 1.00 0.10 1.00 1.00 0.44 1.00 1.00
Satd. Flow (perm) 461 3625 1531 892 3510 1523 193 5316 1519 840 3936 1557
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 85 393 428 315 764 330 199 563 445 112 1193 152
RTOR Reduction (vph) 0 0 97 0 0 133 0 0 135 0 0 65
Lane Group Flow (vph) 85 393 331 315 764 197 199 563 310 112 1193 87
Confl. Peds. (#/hr) 41 25 25 41 28 43 43 28
Heavy Vehicles (%) 4% 6% 3% 2% 4% 2% 5% 3% 3% 0% 3% 1%
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA pm+ov pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 1 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Actuated Green, G (s) 43.0 37.0 37.0 47.0 39.0 39.0 46.9 39.9 47.9 42.9 37.9 37.9
Effective Green, g (s) 43.0 37.0 37.0 47.0 39.0 39.0 50.9 39.9 47.9 42.9 37.9 37.9
Actuated g/C Ratio 0.39 0.34 0.34 0.43 0.35 0.35 0.46 0.36 0.44 0.39 0.34 0.34
Clearance Time (s) 3.0 7.0 7.0 3.0 7.0 7.0 3.0 7.1 3.0 3.0 7.1 7.1
Lane Grp Cap (vph) 250 1219 514 445 1244 539 242 1928 661 371 1356 536
v/s Ratio Prot 0.02 0.11 c0.05 0.22 c0.07 0.11 0.03 0.01 c0.30
v/s Ratio Perm 0.11 0.22 c0.25 0.13 0.31 0.17 0.10 0.06
v/c Ratio 0.34 0.32 0.64 0.71 0.61 0.37 0.82 0.29 0.47 0.30 0.88 0.16
Uniform Delay, d1 22.1 27.2 30.9 24.1 29.3 26.3 23.9 25.0 22.0 21.8 33.9 25.0
Progression Factor 0.76 0.83 0.77 0.39 0.56 0.28 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.5 0.7 5.9 7.9 1.9 1.6 26.0 0.4 2.4 2.1 8.4 0.7
Delay (s) 20.3 23.1 29.7 17.3 18.4 8.9 49.9 25.4 24.4 23.9 42.3 25.7
Level of Service C C C B B A D C C C D C
Approach Delay (s) 26.0 15.9 29.1 39.2
Approach LOS C B C D

Intersection Summary
HCM 2000 Control Delay 27.7 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 20.1
Intersection Capacity Utilization 103.9% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 105 830 18 39 1196 140 31 3 16 58 4 156
Future Volume (vph) 105 830 18 39 1196 140 31 3 16 58 4 156
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 32.0 80.0 75.0 40.0 28.0 0.0 28.0 0.0
Storage Lanes 1 1 1 1 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.97 1.00 0.99
Frt 0.850 0.850 0.872 0.853
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1706 3288 1210 1573 3259 1541 1508 1260 0 1722 1514 0
Flt Permitted 0.166 0.310 0.423 0.744
Satd. Flow (perm) 298 3288 1210 513 3259 1496 671 1260 0 1348 1514 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 65 91 17 120
Link Speed (k/h) 60 60 50 50
Link Distance (m) 215.0 277.4 84.0 121.4
Travel Time (s) 12.9 16.6 6.0 8.7
Confl. Peds. (#/hr) 4 4 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 7% 11% 35% 16% 12% 6% 21% 33% 33% 6% 0% 7%
Adj. Flow (vph) 114 902 20 42 1300 152 34 3 17 63 4 170
Shared Lane Traffic (%)
Lane Group Flow (vph) 114 902 20 42 1300 152 34 20 0 63 174 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 1 0 2 1 1 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 30.0 0.0 15.2 15.0 15.0 15.0 15.0
Trailing Detector (m) 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 15.0 1.8 1.8 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 13.4
Detector 2 Size(m) 1.8
Detector 2 Type Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm NA
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 2 6 6 8 4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector Phase 5 2 2 1 6 6 8 8 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 5.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 8.0 33.0 33.0 8.0 33.0 33.0 38.0 38.0 38.0 38.0
Total Split (s) 10.0 64.0 64.0 8.0 62.0 62.0 38.0 38.0 38.0 38.0
Total Split (%) 9.1% 58.2% 58.2% 7.3% 56.4% 56.4% 34.5% 34.5% 34.5% 34.5%
Maximum Green (s) 7.0 57.1 57.1 5.0 55.1 55.1 31.4 31.4 31.4 31.4
Yellow Time (s) 3.0 4.7 4.7 3.0 4.7 4.7 3.8 3.8 3.8 3.8
All-Red Time (s) 0.0 2.2 2.2 0.0 2.2 2.2 2.8 2.8 2.8 2.8
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.9 6.9 3.0 6.9 6.9 6.6 6.6 6.6 6.6
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max None C-Max C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 18.0 18.0 18.0 18.0 24.0 24.0 24.0 24.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 88.0 79.9 79.9 85.0 75.8 75.8 11.4 11.4 11.4 11.4
Actuated g/C Ratio 0.80 0.73 0.73 0.77 0.69 0.69 0.10 0.10 0.10 0.10
v/c Ratio 0.36 0.38 0.02 0.09 0.58 0.14 0.49 0.14 0.45 0.66
Control Delay 6.3 6.7 0.3 2.0 11.2 2.6 68.5 22.1 55.4 28.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 6.3 6.7 0.3 2.0 11.2 2.6 68.5 22.1 55.4 28.4
LOS A A A A B A E C E C
Approach Delay 6.5 10.1 51.3 35.6
Approach LOS A B D D

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 105.6 (96%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.66
Intersection Signal Delay: 11.7 Intersection LOS: B
Intersection Capacity Utilization 76.1% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     254: BOYER ENTRANCE/DELTA BV & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 114 902 20 42 1300 152 34 20 63 174
v/c Ratio 0.36 0.38 0.02 0.09 0.58 0.14 0.49 0.14 0.45 0.66
Control Delay 6.3 6.7 0.3 2.0 11.2 2.6 68.5 22.1 55.4 28.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 6.3 6.7 0.3 2.0 11.2 2.6 68.5 22.1 55.4 28.4
Queue Length 50th (m) 4.1 35.8 0.0 0.4 86.2 4.2 7.1 0.6 13.0 11.1
Queue Length 95th (m) 10.6 55.4 m0.0 m2.3 150.9 m11.9 16.6 7.4 25.0 31.1
Internal Link Dist (m) 191.0 253.4 60.0 97.4
Turn Bay Length (m) 32.0 80.0 75.0 40.0 28.0 28.0
Base Capacity (vph) 331 2388 896 448 2245 1059 191 371 384 517
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.34 0.38 0.02 0.09 0.58 0.14 0.18 0.05 0.16 0.34

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 105 830 18 39 1196 140 31 3 16 58 4 156
Future Volume (vph) 105 830 18 39 1196 140 31 3 16 58 4 156
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 6.9 6.9 3.0 6.9 6.9 6.6 6.6 6.6 6.6
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.97 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.87 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1705 3288 1210 1573 3259 1496 1507 1260 1722 1515
Flt Permitted 0.17 1.00 1.00 0.31 1.00 1.00 0.42 1.00 0.74 1.00
Satd. Flow (perm) 299 3288 1210 513 3259 1496 671 1260 1349 1515
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 114 902 20 42 1300 152 34 3 17 63 4 170
RTOR Reduction (vph) 0 0 6 0 0 28 0 15 0 0 108 0
Lane Group Flow (vph) 114 902 14 42 1300 124 34 5 0 63 66 0
Confl. Peds. (#/hr) 4 4 1 1
Heavy Vehicles (%) 7% 11% 35% 16% 12% 6% 21% 33% 33% 6% 0% 7%
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm NA
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 2 6 6 8 4
Actuated Green, G (s) 85.0 78.7 78.7 79.2 75.8 75.8 11.4 11.4 11.4 11.4
Effective Green, g (s) 85.0 78.7 78.7 79.2 75.8 75.8 11.4 11.4 11.4 11.4
Actuated g/C Ratio 0.77 0.72 0.72 0.72 0.69 0.69 0.10 0.10 0.10 0.10
Clearance Time (s) 3.0 6.9 6.9 3.0 6.9 6.9 6.6 6.6 6.6 6.6
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 311 2352 865 402 2245 1030 69 130 139 157
v/s Ratio Prot c0.02 0.27 0.00 c0.40 0.00 0.04
v/s Ratio Perm 0.26 0.01 0.07 0.08 c0.05 0.05
v/c Ratio 0.37 0.38 0.02 0.10 0.58 0.12 0.49 0.04 0.45 0.42
Uniform Delay, d1 4.9 6.1 4.5 4.4 8.8 5.8 46.6 44.4 46.4 46.2
Progression Factor 1.29 0.93 1.00 0.61 1.07 0.76 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 0.4 0.0 0.1 0.8 0.2 5.4 0.1 2.3 1.8
Delay (s) 7.0 6.2 4.5 2.8 10.3 4.6 52.0 44.5 48.7 48.1
Level of Service A A A A B A D D D D
Approach Delay (s) 6.2 9.5 49.2 48.2
Approach LOS A A D D

Intersection Summary
HCM 2000 Control Delay 12.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.55
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 16.5
Intersection Capacity Utilization 76.1% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 814 13 431 756 714 92
Future Volume (vph) 814 13 431 756 714 92
Ideal Flow (vphpl) 1900 1900 2050 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 0.0 30.0 100.0 0.0
Storage Lanes 0 1 2 1
Taper Length (m) 25.0 25.0
Lane Util. Factor *1.00 0.95 1.00 0.95 0.97 1.00
Frt 0.998 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3452 0 1840 3017 3219 1471
Flt Permitted 0.237 0.950
Satd. Flow (perm) 3452 0 459 3017 3219 1471
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 2 100
Link Speed (k/h) 60 60 50
Link Distance (m) 277.4 415.3 142.6
Travel Time (s) 16.6 24.9 10.3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 11% 17% 7% 21% 10% 11%
Adj. Flow (vph) 885 14 468 822 776 100
Shared Lane Traffic (%)
Lane Group Flow (vph) 899 0 468 822 776 100
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(m) 3.7 3.7 7.4
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.89 0.99 0.99 0.99
Turning Speed (k/h) 14 24 24 14
Number of Detectors 0 0 0 1 0
Detector Template 
Leading Detector (m) 0.0 0.0 0.0 15.0 0.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 1.8 1.8 1.8 15.0 1.8
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Turn Type NA pm+pt NA Prot Perm
Protected Phases 2 1 6 8
Permitted Phases 6 8
Detector Phase 2 1 6 8 8
Switch Phase
Minimum Initial (s) 20.0 5.0 20.0 8.0 8.0
Minimum Split (s) 50.0 8.0 50.0 32.0 32.0
Total Split (s) 50.0 23.0 73.0 37.0 37.0
Total Split (%) 45.5% 20.9% 66.4% 33.6% 33.6%
Maximum Green (s) 42.9 20.0 65.9 31.0 31.0
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Lane Group EBT EBR WBL WBT NBL NBR
Yellow Time (s) 4.2 3.0 4.2 4.6 4.6
All-Red Time (s) 2.9 0.0 2.9 1.4 1.4
Lost Time Adjust (s) 0.0 -3.0 0.0 0.0 0.0
Total Lost Time (s) 7.1 0.0 7.1 6.0 6.0
Lead/Lag Lag Lead
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max None C-Max None None
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 35.0 35.0 19.0 19.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 46.4 74.3 67.2 29.7 29.7
Actuated g/C Ratio 0.42 0.68 0.61 0.27 0.27
v/c Ratio 0.62 0.82 0.45 0.89 0.21
Control Delay 21.5 24.7 12.6 52.5 7.1
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 21.5 24.7 12.6 52.5 7.1
LOS C C B D A
Approach Delay 21.5 17.0 47.3
Approach LOS C B D

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 3.3 (3%), Referenced to phase 2:EBT and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.89
Intersection Signal Delay: 27.0 Intersection LOS: C
Intersection Capacity Utilization 79.7% ICU Level of Service D
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     256: 401 WB RAMP & HWY 2 (KINGSTON RD)



Queues AM Peak Hour
256: 401 WB RAMP & HWY 2 (KINGSTON RD) Pickering Ajax - 2031 Future Background AM

Synchro 11 12-23-2020
IBI Group Page 39

Lane Group EBT WBL WBT NBL NBR
Lane Group Flow (vph) 899 468 822 776 100
v/c Ratio 0.62 0.82 0.45 0.89 0.21
Control Delay 21.5 24.7 12.6 52.5 7.1
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 21.5 24.7 12.6 52.5 7.1
Queue Length 50th (m) 71.3 42.4 47.8 81.1 0.0
Queue Length 95th (m) 88.9 #89.7 61.7 #110.8 12.2
Internal Link Dist (m) 253.4 391.3 118.6
Turn Bay Length (m) 30.0 100.0
Base Capacity (vph) 1458 598 1844 907 486
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.62 0.78 0.45 0.86 0.21

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 814 13 431 756 714 92
Future Volume (vph) 814 13 431 756 714 92
Ideal Flow (vphpl) 1900 1900 2050 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 7.1 0.0 7.1 6.0 6.0
Lane Util. Factor *1.00 1.00 0.95 0.97 1.00
Frt 1.00 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3450 1840 3017 3219 1471
Flt Permitted 1.00 0.24 1.00 0.95 1.00
Satd. Flow (perm) 3450 459 3017 3219 1471
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 885 14 468 822 776 100
RTOR Reduction (vph) 1 0 0 0 0 73
Lane Group Flow (vph) 898 0 468 822 776 27
Heavy Vehicles (%) 11% 17% 7% 21% 10% 11%
Turn Type NA pm+pt NA Prot Perm
Protected Phases 2 1 6 8
Permitted Phases 6 8
Actuated Green, G (s) 46.4 67.2 67.2 29.7 29.7
Effective Green, g (s) 46.4 70.2 67.2 29.7 29.7
Actuated g/C Ratio 0.42 0.64 0.61 0.27 0.27
Clearance Time (s) 7.1 3.0 7.1 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1455 554 1843 869 397
v/s Ratio Prot c0.26 c0.16 0.27 c0.24
v/s Ratio Perm 0.38 0.02
v/c Ratio 0.62 0.84 0.45 0.89 0.07
Uniform Delay, d1 24.9 13.4 11.4 38.6 29.9
Progression Factor 0.75 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.9 11.3 0.8 11.5 0.1
Delay (s) 20.6 24.8 12.2 50.1 29.9
Level of Service C C B D C
Approach Delay (s) 20.6 16.8 47.8
Approach LOS C B D

Intersection Summary
HCM 2000 Control Delay 26.8 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 13.1
Intersection Capacity Utilization 79.7% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 2 0 2 276 0 674 301 402 0 2 840 274
Future Volume (vph) 2 0 2 276 0 674 301 402 0 2 840 274
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 0.0 0.0 154.0 0.0 18.0 0.0 91.0 16.0
Storage Lanes 0 0 1 2 1 0 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.88 1.00 0.95 0.95 1.00 *1.00 1.00
Ped Bike Factor 0.99 1.00 1.00 0.98
Frt 0.932 0.850 0.850
Flt Protected 0.976 0.950 0.950 0.950
Satd. Flow (prot) 0 1736 0 0 1674 2737 1706 3318 0 1825 3591 1498
Flt Permitted 0.883 0.755 0.212 0.498
Satd. Flow (perm) 0 1570 0 0 1329 2737 380 3318 0 957 3591 1465
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 79 733 110
Link Speed (k/h) 50 50 70 60
Link Distance (m) 143.8 302.0 224.5 306.1
Travel Time (s) 10.4 21.7 11.5 18.4
Confl. Peds. (#/hr) 1 1 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 0% 9% 0% 5% 7% 10% 0% 0% 7% 9%
Adj. Flow (vph) 2 0 2 300 0 733 327 437 0 2 913 298
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 4 0 0 300 733 327 437 0 2 913 298
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 2 1 2 1 1 1 0 0 0 0
Detector Template 
Leading Detector (m) 15.2 9.0 15.2 9.0 15.0 18.0 0.0 0.0 0.0 0.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 9.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 9.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 1.8 9.0 1.8 9.0 15.0 9.0 1.8 1.8 1.8 1.8
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 13.4 13.4
Detector 2 Size(m) 1.8 1.8
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type Perm NA Perm NA Perm pm+pt NA Perm NA Perm
Protected Phases 8 4 5 2 6
Permitted Phases 8 4 4 2 6 6
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Lane Group NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Detector Phase 8 8 4 4 4 5 2 6 6 6
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 5.0 20.0 20.0 20.0 20.0
Minimum Split (s) 30.0 30.0 30.0 30.0 30.0 8.0 34.0 34.0 34.0 34.0
Total Split (s) 36.0 36.0 36.0 36.0 36.0 23.0 64.0 41.0 41.0 41.0
Total Split (%) 36.0% 36.0% 36.0% 36.0% 36.0% 23.0% 64.0% 41.0% 41.0% 41.0%
Maximum Green (s) 29.3 29.3 29.3 29.3 29.3 20.0 56.8 33.8 33.8 33.8
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 3.0 4.4 4.4 4.4 4.4
All-Red Time (s) 2.7 2.7 2.7 2.7 2.7 0.0 2.8 2.8 2.8 2.8
Lost Time Adjust (s) 0.0 -2.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.7 4.7 6.7 3.0 7.2 7.2 7.2 7.2
Lead/Lag Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None C-Max C-Max C-Max C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 15.0 15.0 15.0 15.0 15.0 18.0 18.0 18.0 18.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 26.5 28.5 26.5 63.8 59.6 41.5 41.5 41.5
Actuated g/C Ratio 0.26 0.28 0.26 0.64 0.60 0.42 0.42 0.42
v/c Ratio 0.01 0.79 0.58 0.74 0.22 0.01 0.61 0.44
Control Delay 0.0 48.8 4.1 21.2 10.3 22.0 26.9 17.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 0.0 48.8 4.1 21.2 10.3 22.0 26.9 17.2
LOS A D A C B C C B
Approach Delay 17.1 15.0 24.5
Approach LOS B B C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 13 (13%), Referenced to phase 2:NETL and 6:SWTL, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.79
Intersection Signal Delay: 19.5 Intersection LOS: B
Intersection Capacity Utilization 75.1% ICU Level of Service D
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     257: HWY 2 (KINGSTON RD) & RR 27 (ALTONA RD)
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Lane Group NBT SBT SBR NEL NET SWL SWT SWR
Lane Group Flow (vph) 4 300 733 327 437 2 913 298
v/c Ratio 0.01 0.79 0.58 0.74 0.22 0.01 0.61 0.44
Control Delay 0.0 48.8 4.1 21.2 10.3 22.0 26.9 17.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 0.0 48.8 4.1 21.2 10.3 22.0 26.9 17.2
Queue Length 50th (m) 0.0 51.3 0.0 28.2 20.7 0.2 72.0 26.0
Queue Length 95th (m) 0.0 #84.8 13.8 52.1 29.0 1.8 99.5 53.6
Internal Link Dist (m) 119.8 278.0 200.5 282.1
Turn Bay Length (m) 18.0 91.0 16.0
Base Capacity (vph) 515 415 1320 507 1977 397 1490 672
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.01 0.72 0.56 0.64 0.22 0.01 0.61 0.44

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 2 0 2 276 0 674 301 402 0 2 840 274
Future Volume (vph) 2 0 2 276 0 674 301 402 0 2 840 274
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.7 4.7 6.7 3.0 7.2 7.2 7.2 7.2
Lane Util. Factor 1.00 1.00 0.88 1.00 0.95 1.00 *1.00 1.00
Frpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.93 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.98 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1736 1672 2737 1706 3318 1825 3591 1465
Flt Permitted 0.88 0.76 1.00 0.21 1.00 0.50 1.00 1.00
Satd. Flow (perm) 1571 1329 2737 380 3318 957 3591 1465
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 2 0 2 300 0 733 327 437 0 2 913 298
RTOR Reduction (vph) 0 3 0 0 0 539 0 0 0 0 0 64
Lane Group Flow (vph) 0 1 0 0 300 194 327 437 0 2 913 234
Confl. Peds. (#/hr) 1 1 1 1
Heavy Vehicles (%) 0% 0% 0% 9% 0% 5% 7% 10% 0% 0% 7% 9%
Turn Type Perm NA Perm NA Perm pm+pt NA Perm NA Perm
Protected Phases 8 4 5 2 6
Permitted Phases 8 4 4 2 6 6
Actuated Green, G (s) 26.5 26.5 26.5 59.6 59.6 41.5 41.5 41.5
Effective Green, g (s) 26.5 28.5 26.5 59.6 59.6 41.5 41.5 41.5
Actuated g/C Ratio 0.26 0.28 0.26 0.60 0.60 0.42 0.42 0.42
Clearance Time (s) 6.7 6.7 6.7 3.0 7.2 7.2 7.2 7.2
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 416 378 725 426 1977 397 1490 607
v/s Ratio Prot c0.12 0.13 0.25
v/s Ratio Perm 0.00 c0.23 0.07 c0.34 0.00 0.16
v/c Ratio 0.00 0.79 0.27 0.77 0.22 0.01 0.61 0.38
Uniform Delay, d1 27.0 33.0 29.1 12.9 9.4 17.1 22.9 20.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 10.9 0.2 8.1 0.3 0.0 1.9 1.8
Delay (s) 27.0 43.9 29.3 21.0 9.7 17.2 24.8 22.2
Level of Service C D C C A B C C
Approach Delay (s) 27.0 33.5 14.5 24.2
Approach LOS C C B C

Intersection Summary
HCM 2000 Control Delay 24.9 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.9
Intersection Capacity Utilization 75.1% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 158 805 870 136 221 332
Future Volume (vph) 158 805 870 136 221 332
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 70.0 20.0 0.0 20.0
Storage Lanes 1 1 1 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Ped Bike Factor 1.00 0.98 0.98
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1615 3318 3259 1458 1755 1526
Flt Permitted 0.236 0.950
Satd. Flow (perm) 401 3318 3259 1426 1755 1496
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 70 273
Link Speed (k/h) 60 60 40
Link Distance (m) 415.3 508.9 1079.1
Travel Time (s) 24.9 30.5 97.1
Confl. Peds. (#/hr) 1 1 6
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 13% 10% 12% 12% 4% 7%
Adj. Flow (vph) 172 875 946 148 240 361
Shared Lane Traffic (%)
Lane Group Flow (vph) 172 875 946 148 240 361
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14
Number of Detectors 1 0 0 0 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 0.0 9.0 15.0
Trailing Detector (m) 15.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 1.8 9.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA NA Perm Prot Perm
Protected Phases 5 2 6 4
Permitted Phases 2 6 4
Detector Phase 5 2 6 6 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 20.0 8.0 8.0
Minimum Split (s) 8.0 34.0 34.0 34.0 29.0 29.0
Total Split (s) 15.0 66.0 51.0 51.0 34.0 34.0
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Lane Group EBL EBT WBT WBR SBL SBR
Total Split (%) 15.0% 66.0% 51.0% 51.0% 34.0% 34.0%
Maximum Green (s) 12.0 59.7 44.7 44.7 28.0 28.0
Yellow Time (s) 3.0 4.3 4.3 4.3 3.3 3.3
All-Red Time (s) 0.0 2.0 2.0 2.0 2.7 2.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.3 6.3 6.3 6.0 6.0
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max C-Max None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 19.0 19.0 19.0 16.0 16.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 71.5 68.2 56.9 56.9 19.5 19.5
Actuated g/C Ratio 0.72 0.68 0.57 0.57 0.20 0.20
v/c Ratio 0.44 0.39 0.51 0.18 0.70 0.71
Control Delay 9.2 8.2 14.5 5.8 47.9 17.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 9.2 8.2 14.5 5.8 47.9 17.3
LOS A A B A D B
Approach Delay 8.4 13.3 29.5
Approach LOS A B C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 80 (80%), Referenced to phase 2:EBTL and 6:WBT, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.71
Intersection Signal Delay: 15.0 Intersection LOS: B
Intersection Capacity Utilization 59.9% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     258: HWY 2 (KINGSTON RD) & FAIRPORT RD
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Group Flow (vph) 172 875 946 148 240 361
v/c Ratio 0.44 0.39 0.51 0.18 0.70 0.71
Control Delay 9.2 8.2 14.5 5.8 47.9 17.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 9.2 8.2 14.5 5.8 47.9 17.3
Queue Length 50th (m) 9.3 34.4 56.6 6.5 43.6 14.7
Queue Length 95th (m) 20.6 56.8 113.4 23.2 62.8 41.6
Internal Link Dist (m) 391.3 484.9 1055.1
Turn Bay Length (m) 70.0 20.0 20.0
Base Capacity (vph) 432 2261 1853 841 491 615
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.40 0.39 0.51 0.18 0.49 0.59

Intersection Summary
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 158 805 870 136 221 332
Future Volume (vph) 158 805 870 136 221 332
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 6.3 6.3 6.3 6.0 6.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.98 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1615 3318 3259 1426 1755 1496
Flt Permitted 0.24 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 401 3318 3259 1426 1755 1496
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 172 875 946 148 240 361
RTOR Reduction (vph) 0 0 0 30 0 220
Lane Group Flow (vph) 172 875 946 118 240 141
Confl. Peds. (#/hr) 1 1 6
Heavy Vehicles (%) 13% 10% 12% 12% 4% 7%
Turn Type pm+pt NA NA Perm Prot Perm
Protected Phases 5 2 6 4
Permitted Phases 2 6 4
Actuated Green, G (s) 68.2 68.2 56.9 56.9 19.5 19.5
Effective Green, g (s) 68.2 68.2 56.9 56.9 19.5 19.5
Actuated g/C Ratio 0.68 0.68 0.57 0.57 0.20 0.20
Clearance Time (s) 3.0 6.3 6.3 6.3 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 374 2262 1854 811 342 291
v/s Ratio Prot c0.04 0.26 c0.29 c0.14
v/s Ratio Perm 0.28 0.08 0.09
v/c Ratio 0.46 0.39 0.51 0.15 0.70 0.49
Uniform Delay, d1 7.0 6.9 13.1 10.1 37.5 35.8
Progression Factor 1.00 1.00 0.92 0.74 1.00 1.00
Incremental Delay, d2 0.9 0.5 1.0 0.4 6.4 1.3
Delay (s) 7.9 7.4 13.0 7.9 43.9 37.1
Level of Service A A B A D D
Approach Delay (s) 7.5 12.3 39.8
Approach LOS A B D

Intersection Summary
HCM 2000 Control Delay 16.5 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.55
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 15.3
Intersection Capacity Utilization 59.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 48 660 44 117 823 67 43 57 57 81 146 62
Future Volume (vph) 48 660 44 117 823 67 43 57 57 81 146 62
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.7 3.5 3.7 3.5 3.7 3.7 3.7 3.7 3.5
Storage Length (m) 92.0 15.0 60.0 15.0 15.0 0.0 15.0 0.0
Storage Lanes 1 1 1 1 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.97 1.00 0.92 0.99 0.98 0.98 0.99
Frt 0.850 0.850 0.925 0.956
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1700 3433 1597 1789 3433 1484 1580 1732 0 1755 1813 0
Flt Permitted 0.292 0.341 0.408 0.677
Satd. Flow (perm) 515 3433 1542 640 3433 1365 675 1732 0 1230 1813 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 101 69 53 22
Link Speed (k/h) 60 60 50 50
Link Distance (m) 549.2 604.5 446.5 347.3
Travel Time (s) 33.0 36.3 32.1 25.0
Confl. Peds. (#/hr) 21 5 5 21 7 17 17 7
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 5% 4% 0% 2% 4% 10% 13% 0% 2% 4% 1% 0%
Adj. Flow (vph) 52 717 48 127 895 73 47 62 62 88 159 67
Shared Lane Traffic (%)
Lane Group Flow (vph) 52 717 48 127 895 73 47 124 0 88 226 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 0.99 1.01 0.99 1.01 0.99 0.99 0.99 0.99 1.01
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 1 0 0 1 1 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 23.0 0.0 0.0 15.0 15.0 15.0 15.0
Trailing Detector (m) 15.0 0.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 9.0 1.8 1.8 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm NA
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 2 6 6 8 4
Detector Phase 5 2 2 1 6 6 8 8 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 5.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 9.0 28.0 28.0 9.0 28.0 28.0 35.0 35.0 35.0 35.0
Total Split (s) 9.0 48.0 48.0 14.0 53.0 53.0 38.0 38.0 38.0 38.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 9.0% 48.0% 48.0% 14.0% 53.0% 53.0% 38.0% 38.0% 38.0% 38.0%
Maximum Green (s) 6.0 42.1 42.1 11.0 47.1 47.1 31.7 31.7 31.7 31.7
Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 4.2 3.3 3.3 3.3 3.3
All-Red Time (s) 0.0 1.7 1.7 0.0 1.7 1.7 3.0 3.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 5.9 5.9 3.0 5.9 5.9 6.3 6.3 6.3 6.3
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max None C-Max C-Max None None None None
Walk Time (s) 12.0 12.0 12.0 12.0 19.0 19.0 19.0 19.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 7.0 7.0 7.0 7.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 69.8 61.3 61.3 72.7 64.1 64.1 16.7 16.7 16.7 16.7
Actuated g/C Ratio 0.70 0.61 0.61 0.73 0.64 0.64 0.17 0.17 0.17 0.17
v/c Ratio 0.12 0.34 0.05 0.23 0.41 0.08 0.42 0.37 0.43 0.70
Control Delay 3.7 13.3 4.8 5.5 10.6 3.0 47.0 23.7 42.4 46.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 3.7 13.3 4.8 5.5 10.6 3.0 47.0 23.7 42.4 46.7
LOS A B A A B A D C D D
Approach Delay 12.2 9.5 30.1 45.5
Approach LOS B A C D

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 11 (11%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.70
Intersection Signal Delay: 16.6 Intersection LOS: B
Intersection Capacity Utilization 66.1% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     264: VALLEY FARM RD & HWY 2 (KINGSTON RD)



Queues AM Peak Hour
264: VALLEY FARM RD & HWY 2 (KINGSTON RD) Pickering Ajax - 2031 Future Background AM

Synchro 11 12-23-2020
IBI Group Page 51

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 52 717 48 127 895 73 47 124 88 226
v/c Ratio 0.12 0.34 0.05 0.23 0.41 0.08 0.42 0.37 0.43 0.70
Control Delay 3.7 13.3 4.8 5.5 10.6 3.0 47.0 23.7 42.4 46.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 3.7 13.3 4.8 5.5 10.6 3.0 47.0 23.7 42.4 46.7
Queue Length 50th (m) 0.4 58.5 2.0 5.8 42.1 0.3 8.3 12.1 15.5 37.8
Queue Length 95th (m) m6.0 74.2 m7.1 13.6 67.6 6.3 18.4 26.1 28.1 57.5
Internal Link Dist (m) 525.2 580.5 422.5 323.3
Turn Bay Length (m) 92.0 15.0 60.0 15.0 15.0 15.0
Base Capacity (vph) 435 2105 984 599 2199 899 213 585 389 589
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.12 0.34 0.05 0.21 0.41 0.08 0.22 0.21 0.23 0.38

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 48 660 44 117 823 67 43 57 57 81 146 62
Future Volume (vph) 48 660 44 117 823 67 43 57 57 81 146 62
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.5 3.5 3.7 3.5 3.7 3.5 3.7 3.7 3.7 3.7 3.5
Total Lost time (s) 3.0 5.9 5.9 3.0 5.9 5.9 6.3 6.3 6.3 6.3
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 0.92 1.00 0.98 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.98 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.93 1.00 0.96
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1693 3433 1542 1787 3433 1365 1571 1732 1726 1812
Flt Permitted 0.29 1.00 1.00 0.34 1.00 1.00 0.41 1.00 0.68 1.00
Satd. Flow (perm) 521 3433 1542 641 3433 1365 675 1732 1231 1812
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 52 717 48 127 895 73 47 62 62 88 159 67
RTOR Reduction (vph) 0 0 19 0 0 25 0 44 0 0 18 0
Lane Group Flow (vph) 52 717 29 127 895 48 47 80 0 88 208 0
Confl. Peds. (#/hr) 21 5 5 21 7 17 17 7
Heavy Vehicles (%) 5% 4% 0% 2% 4% 10% 13% 0% 2% 4% 1% 0%
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm NA
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 2 6 6 8 4
Actuated Green, G (s) 66.0 61.4 61.4 70.2 63.5 63.5 16.7 16.7 16.7 16.7
Effective Green, g (s) 66.0 61.4 61.4 70.2 63.5 63.5 16.7 16.7 16.7 16.7
Actuated g/C Ratio 0.66 0.61 0.61 0.70 0.64 0.64 0.17 0.17 0.17 0.17
Clearance Time (s) 3.0 5.9 5.9 3.0 5.9 5.9 6.3 6.3 6.3 6.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 397 2107 946 526 2179 866 112 289 205 302
v/s Ratio Prot 0.01 0.21 c0.02 c0.26 0.05 c0.11
v/s Ratio Perm 0.08 0.02 0.15 0.04 0.07 0.07
v/c Ratio 0.13 0.34 0.03 0.24 0.41 0.06 0.42 0.28 0.43 0.69
Uniform Delay, d1 6.1 9.4 7.6 5.0 9.0 6.9 37.3 36.4 37.4 39.2
Progression Factor 0.68 1.23 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.4 0.1 0.2 0.6 0.1 2.5 0.5 1.4 6.4
Delay (s) 4.3 12.0 7.7 5.3 9.6 7.0 39.8 36.9 38.8 45.6
Level of Service A B A A A A D D D D
Approach Delay (s) 11.2 8.9 37.7 43.7
Approach LOS B A D D

Intersection Summary
HCM 2000 Control Delay 16.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.46
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 15.2
Intersection Capacity Utilization 66.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 16 925 15 161 761 25 38 2 56 34 12 46
Future Volume (vph) 16 925 15 161 761 25 38 2 56 34 12 46
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 50.0 10.0 45.0 0.0 30.0 0.0 15.0 0.0
Storage Lanes 1 1 1 0 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.96 1.00 0.99 0.99
Frt 0.850 0.995 0.855 0.881
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1825 3476 1633 1789 3491 0 1706 1611 0 1825 1667 0
Flt Permitted 0.331 0.249 0.716 0.716
Satd. Flow (perm) 636 3476 1574 468 3491 0 1277 1611 0 1376 1667 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 70 6 61 50
Link Speed (k/h) 60 60 40 40
Link Distance (m) 309.8 709.3 138.9 195.0
Travel Time (s) 18.6 42.6 12.5 17.6
Confl. Peds. (#/hr) 7 7 6 6
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 5% 0% 2% 4% 5% 7% 0% 2% 0% 0% 0%
Adj. Flow (vph) 17 1005 16 175 827 27 41 2 61 37 13 50
Shared Lane Traffic (%)
Lane Group Flow (vph) 17 1005 16 175 854 0 41 63 0 37 63 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 1 0 1 1 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 24.0 0.0 15.0 15.0 15.0 15.0
Trailing Detector (m) 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 9.0 1.8 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm pm+pt NA Perm NA Perm NA
Protected Phases 2 1 6 8 4
Permitted Phases 2 2 6 8 4
Detector Phase 2 2 2 1 6 8 8 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 5.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 29.0 29.0 29.0 9.0 29.0 33.0 33.0 33.0 33.0
Total Split (s) 52.0 52.0 52.0 15.0 67.0 33.0 33.0 33.0 33.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 52.0% 52.0% 52.0% 15.0% 67.0% 33.0% 33.0% 33.0% 33.0%
Maximum Green (s) 45.6 45.6 45.6 12.0 60.6 26.6 26.6 26.6 26.6
Yellow Time (s) 4.2 4.2 4.2 3.0 4.2 3.7 3.7 3.7 3.7
All-Red Time (s) 2.2 2.2 2.2 0.0 2.2 2.7 2.7 2.7 2.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.4 6.4 6.4 3.0 6.4 6.4 6.4 6.4 6.4
Lead/Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max None C-Max None None None None
Walk Time (s) 16.0 16.0 16.0 16.0 19.0 19.0 19.0 19.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 7.0 7.0 7.0 7.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 71.0 71.0 71.0 84.1 81.9 9.4 9.4 9.4 9.4
Actuated g/C Ratio 0.71 0.71 0.71 0.84 0.82 0.09 0.09 0.09 0.09
v/c Ratio 0.04 0.41 0.01 0.36 0.30 0.34 0.30 0.29 0.31
Control Delay 3.9 4.0 0.0 3.5 1.1 49.7 15.6 47.3 20.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 3.9 4.0 0.0 3.5 1.1 49.7 15.6 47.3 20.2
LOS A A A A A D B D C
Approach Delay 3.9 1.5 29.0 30.2
Approach LOS A A C C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 20 (20%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.41
Intersection Signal Delay: 5.1 Intersection LOS: A
Intersection Capacity Utilization 65.4% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     265: WALNUT LANE & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 17 1005 16 175 854 41 63 37 63
v/c Ratio 0.04 0.41 0.01 0.36 0.30 0.34 0.30 0.29 0.31
Control Delay 3.9 4.0 0.0 3.5 1.1 49.7 15.6 47.3 20.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 3.9 4.0 0.0 3.5 1.1 49.7 15.6 47.3 20.2
Queue Length 50th (m) 0.6 19.1 0.0 1.9 6.4 7.6 0.4 6.9 2.4
Queue Length 95th (m) m1.6 31.9 m0.0 m4.2 7.8 17.5 11.8 16.0 13.9
Internal Link Dist (m) 285.8 685.3 114.9 171.0
Turn Bay Length (m) 50.0 10.0 45.0 30.0 15.0
Base Capacity (vph) 451 2469 1138 552 2861 339 473 366 480
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.04 0.41 0.01 0.32 0.30 0.12 0.13 0.10 0.13

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 16 925 15 161 761 25 38 2 56 34 12 46
Future Volume (vph) 16 925 15 161 761 25 38 2 56 34 12 46
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.4 6.4 6.4 3.0 6.4 6.4 6.4 6.4 6.4
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.96 1.00 1.00 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 1.00 0.88
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1825 3476 1574 1788 3492 1695 1611 1825 1667
Flt Permitted 0.33 1.00 1.00 0.25 1.00 0.72 1.00 0.72 1.00
Satd. Flow (perm) 636 3476 1574 469 3492 1277 1611 1375 1667
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 17 1005 16 175 827 27 41 2 61 37 13 50
RTOR Reduction (vph) 0 0 5 0 1 0 0 56 0 0 46 0
Lane Group Flow (vph) 17 1005 11 175 853 0 41 7 0 37 17 0
Confl. Peds. (#/hr) 7 7 6 6
Heavy Vehicles (%) 0% 5% 0% 2% 4% 5% 7% 0% 2% 0% 0% 0%
Turn Type Perm NA Perm pm+pt NA Perm NA Perm NA
Protected Phases 2 1 6 8 4
Permitted Phases 2 2 6 8 4
Actuated Green, G (s) 69.8 69.8 69.8 79.4 79.4 7.8 7.8 7.8 7.8
Effective Green, g (s) 69.8 69.8 69.8 79.4 79.4 7.8 7.8 7.8 7.8
Actuated g/C Ratio 0.70 0.70 0.70 0.79 0.79 0.08 0.08 0.08 0.08
Clearance Time (s) 6.4 6.4 6.4 3.0 6.4 6.4 6.4 6.4 6.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 443 2426 1098 459 2772 99 125 107 130
v/s Ratio Prot c0.29 c0.03 0.24 0.00 0.01
v/s Ratio Perm 0.03 0.01 0.28 c0.03 0.03
v/c Ratio 0.04 0.41 0.01 0.38 0.31 0.41 0.05 0.35 0.13
Uniform Delay, d1 4.7 6.4 4.6 3.0 2.8 43.9 42.7 43.7 42.9
Progression Factor 0.59 0.51 1.00 0.84 0.29 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.5 0.0 0.4 0.2 2.8 0.2 1.9 0.5
Delay (s) 2.9 3.7 4.6 2.9 1.1 46.7 42.9 45.6 43.4
Level of Service A A A A A D D D D
Approach Delay (s) 3.7 1.4 44.4 44.2
Approach LOS A A D D

Intersection Summary
HCM 2000 Control Delay 6.3 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.41
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 15.8
Intersection Capacity Utilization 65.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 71 654 6 7 833 46 3 0 6 78 0 177
Future Volume (vph) 71 654 6 7 833 46 3 0 6 78 0 177
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 65.0 25.0 65.0 25.0 18.0 0.0 24.0 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 1.00 1.00 1.00 1.00 0.99 1.00 0.99
Frt 0.999 0.992 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1789 3506 0 1825 3479 0 1825 1609 0 1772 1579 0
Flt Permitted 0.287 0.378 0.427 0.753
Satd. Flow (perm) 537 3506 0 723 3479 0 819 1609 0 1400 1579 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 2 9 205 124
Link Speed (k/h) 60 60 40 40
Link Distance (m) 605.7 619.8 147.1 668.8
Travel Time (s) 36.3 37.2 13.2 60.2
Confl. Peds. (#/hr) 11 5 5 11 1 2 2 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 2% 4% 0% 0% 4% 0% 0% 0% 0% 3% 0% 2%
Adj. Flow (vph) 77 711 7 8 905 50 3 0 7 85 0 192
Shared Lane Traffic (%)
Lane Group Flow (vph) 77 718 0 8 955 0 3 7 0 85 192 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 1 1 0 1 1 1 1
Detector Template 
Leading Detector (m) 24.0 1.5 24.0 0.0 9.0 15.0 9.0 15.0
Trailing Detector (m) 15.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.5 9.0 1.8 9.0 15.0 9.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Detector Phase 2 2 6 6 8 8 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 28.0 28.0 28.0 28.0 28.0 28.0 28.0 28.0
Total Split (s) 63.0 63.0 63.0 63.0 37.0 37.0 37.0 37.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 63.0% 63.0% 63.0% 63.0% 37.0% 37.0% 37.0% 37.0%
Maximum Green (s) 56.4 56.4 56.4 56.4 30.4 30.4 30.4 30.4
Yellow Time (s) 4.3 4.3 4.3 4.3 3.5 3.5 3.5 3.5
All-Red Time (s) 2.3 2.3 2.3 2.3 3.1 3.1 3.1 3.1
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.6 6.6 6.6 6.6 6.6 6.6 6.6 6.6
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 10.0 10.0 10.0 10.0 14.0 14.0 14.0 14.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 74.9 74.9 74.9 74.9 11.9 11.9 11.9 11.9
Actuated g/C Ratio 0.75 0.75 0.75 0.75 0.12 0.12 0.12 0.12
v/c Ratio 0.19 0.27 0.01 0.37 0.03 0.02 0.51 0.65
Control Delay 5.8 4.6 4.3 5.1 36.7 0.2 51.1 26.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 5.8 4.6 4.3 5.1 36.7 0.2 51.1 26.1
LOS A A A A D A D C
Approach Delay 4.7 5.1 11.1 33.8
Approach LOS A A B C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 57 (57%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.65
Intersection Signal Delay: 8.9 Intersection LOS: A
Intersection Capacity Utilization 69.0% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     276: ROSEBANK RD & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 77 718 8 955 3 7 85 192
v/c Ratio 0.19 0.27 0.01 0.37 0.03 0.02 0.51 0.65
Control Delay 5.8 4.6 4.3 5.1 36.7 0.2 51.1 26.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 5.8 4.6 4.3 5.1 36.7 0.2 51.1 26.1
Queue Length 50th (m) 3.5 18.6 0.3 27.0 0.5 0.0 15.8 12.4
Queue Length 95th (m) 10.6 32.2 1.8 45.5 3.0 0.0 28.8 32.3
Internal Link Dist (m) 581.7 595.8 123.1 644.8
Turn Bay Length (m) 65.0 65.0 18.0 24.0
Base Capacity (vph) 401 2625 541 2606 248 631 425 566
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.19 0.27 0.01 0.37 0.01 0.01 0.20 0.34

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 71 654 6 7 833 46 3 0 6 78 0 177
Future Volume (vph) 71 654 6 7 833 46 3 0 6 78 0 177
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.6 6.6 6.6 6.6 6.6 6.6 6.6 6.6
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.99
Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.99 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1775 3505 1815 3480 1823 1609 1767 1579
Flt Permitted 0.29 1.00 0.38 1.00 0.43 1.00 0.75 1.00
Satd. Flow (perm) 537 3505 723 3480 820 1609 1401 1579
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 77 711 7 8 905 50 3 0 7 85 0 192
RTOR Reduction (vph) 0 1 0 0 2 0 0 6 0 0 109 0
Lane Group Flow (vph) 77 717 0 8 953 0 3 1 0 85 83 0
Confl. Peds. (#/hr) 11 5 5 11 1 2 2 1
Heavy Vehicles (%) 2% 4% 0% 0% 4% 0% 0% 0% 0% 3% 0% 2%
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 74.9 74.9 74.9 74.9 11.9 11.9 11.9 11.9
Effective Green, g (s) 74.9 74.9 74.9 74.9 11.9 11.9 11.9 11.9
Actuated g/C Ratio 0.75 0.75 0.75 0.75 0.12 0.12 0.12 0.12
Clearance Time (s) 6.6 6.6 6.6 6.6 6.6 6.6 6.6 6.6
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 402 2625 541 2606 97 191 166 187
v/s Ratio Prot 0.20 c0.27 0.00 0.05
v/s Ratio Perm 0.14 0.01 0.00 c0.06
v/c Ratio 0.19 0.27 0.01 0.37 0.03 0.00 0.51 0.44
Uniform Delay, d1 3.7 4.0 3.2 4.3 39.0 38.8 41.3 41.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.1 0.3 0.0 0.4 0.1 0.0 2.7 1.7
Delay (s) 4.7 4.2 3.2 4.7 39.1 38.8 44.0 42.6
Level of Service A A A A D D D D
Approach Delay (s) 4.3 4.7 38.9 43.0
Approach LOS A A D D

Intersection Summary
HCM 2000 Control Delay 9.9 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.39
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 13.2
Intersection Capacity Utilization 69.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 48 611 4 32 876 86 4 1 28 184 6 54
Future Volume (vph) 48 611 4 32 876 86 4 1 28 184 6 54
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 65.0 25.0 47.0 0.0 20.0 0.0 15.0 0.0
Storage Lanes 1 1 1 0 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.96 1.00 1.00 1.00 0.98 1.00 0.98
Frt 0.850 0.987 0.855 0.866
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1825 3476 1306 1825 3490 0 1217 1501 0 1807 1609 0
Flt Permitted 0.265 0.363 0.714 0.737
Satd. Flow (perm) 507 3476 1259 694 3490 0 910 1501 0 1396 1609 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 66 14 30 59
Link Speed (k/h) 60 60 40 40
Link Distance (m) 619.8 312.2 97.1 82.7
Travel Time (s) 37.2 18.7 8.7 7.4
Confl. Peds. (#/hr) 9 6 6 9 5 4 4 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 5% 25% 0% 3% 1% 50% 0% 8% 1% 0% 2%
Adj. Flow (vph) 52 664 4 35 952 93 4 1 30 200 7 59
Shared Lane Traffic (%)
Lane Group Flow (vph) 52 664 4 35 1045 0 4 31 0 200 66 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 1 0 1 1 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 18.0 0.0 9.0 15.0 9.0 15.0
Trailing Detector (m) 15.0 0.0 0.0 9.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 9.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 9.0 1.8 9.0 15.0 9.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm pm+pt NA Perm NA Perm NA
Protected Phases 2 1 6 8 4
Permitted Phases 2 2 6 8 4
Detector Phase 2 2 2 1 6 8 8 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 5.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 28.0 28.0 28.0 8.0 28.0 38.0 38.0 38.0 38.0
Total Split (s) 55.0 55.0 55.0 8.0 63.0 47.0 47.0 47.0 47.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 50.0% 50.0% 50.0% 7.3% 57.3% 42.7% 42.7% 42.7% 42.7%
Maximum Green (s) 48.7 48.7 48.7 5.0 56.7 40.3 40.3 40.3 40.3
Yellow Time (s) 4.2 4.2 4.2 3.0 4.2 3.3 3.3 3.3 3.3
All-Red Time (s) 2.1 2.1 2.1 0.0 2.1 3.4 3.4 3.4 3.4
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.3 6.3 6.3 3.0 6.3 6.7 6.7 6.7 6.7
Lead/Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max None C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 13.0 13.0 13.0 13.0 24.0 24.0 24.0 24.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 70.3 70.3 70.3 79.0 75.7 21.3 21.3 21.3 21.3
Actuated g/C Ratio 0.64 0.64 0.64 0.72 0.69 0.19 0.19 0.19 0.19
v/c Ratio 0.16 0.30 0.00 0.06 0.43 0.02 0.10 0.74 0.18
Control Delay 13.0 10.9 0.0 5.2 6.7 32.0 12.2 57.3 11.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 13.0 10.9 0.0 5.2 6.7 32.0 12.2 57.3 11.3
LOS B B A A A C B E B
Approach Delay 11.0 6.6 14.4 45.9
Approach LOS B A B D

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 14.3 (13%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.74
Intersection Signal Delay: 13.2 Intersection LOS: B
Intersection Capacity Utilization 69.0% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     277: STEEPLE HILL & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 52 664 4 35 1045 4 31 200 66
v/c Ratio 0.16 0.30 0.00 0.06 0.43 0.02 0.10 0.74 0.18
Control Delay 13.0 10.9 0.0 5.2 6.7 32.0 12.2 57.3 11.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 13.0 10.9 0.0 5.2 6.7 32.0 12.2 57.3 11.3
Queue Length 50th (m) 4.5 33.6 0.0 1.3 27.1 0.7 0.2 40.8 1.2
Queue Length 95th (m) 13.4 54.8 0.0 m2.9 39.5 3.4 7.3 60.0 11.3
Internal Link Dist (m) 595.8 288.2 73.1 58.7
Turn Bay Length (m) 65.0 25.0 47.0 20.0 15.0
Base Capacity (vph) 323 2220 828 556 2405 333 568 511 626
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.16 0.30 0.00 0.06 0.43 0.01 0.05 0.39 0.11

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 48 611 4 32 876 86 4 1 28 184 6 54
Future Volume (vph) 48 611 4 32 876 86 4 1 28 184 6 54
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.3 6.3 6.3 3.0 6.3 6.7 6.7 6.7 6.7
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.96 1.00 1.00 1.00 0.98 1.00 0.98
Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.99 1.00 0.85 1.00 0.87
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1815 3476 1259 1822 3489 1211 1500 1800 1609
Flt Permitted 0.27 1.00 1.00 0.36 1.00 0.71 1.00 0.74 1.00
Satd. Flow (perm) 507 3476 1259 696 3489 910 1500 1396 1609
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 52 664 4 35 952 93 4 1 30 200 7 59
RTOR Reduction (vph) 0 0 1 0 4 0 0 24 0 0 48 0
Lane Group Flow (vph) 52 664 3 35 1041 0 4 7 0 200 18 0
Confl. Peds. (#/hr) 9 6 6 9 5 4 4 5
Heavy Vehicles (%) 0% 5% 25% 0% 3% 1% 50% 0% 8% 1% 0% 2%
Turn Type Perm NA Perm pm+pt NA Perm NA Perm NA
Protected Phases 2 1 6 8 4
Permitted Phases 2 2 6 8 4
Actuated Green, G (s) 69.1 69.1 69.1 75.7 75.7 21.3 21.3 21.3 21.3
Effective Green, g (s) 69.1 69.1 69.1 75.7 75.7 21.3 21.3 21.3 21.3
Actuated g/C Ratio 0.63 0.63 0.63 0.69 0.69 0.19 0.19 0.19 0.19
Clearance Time (s) 6.3 6.3 6.3 3.0 6.3 6.7 6.7 6.7 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 318 2183 790 515 2401 176 290 270 311
v/s Ratio Prot 0.19 0.00 c0.30 0.00 0.01
v/s Ratio Perm 0.10 0.00 0.04 0.00 c0.14
v/c Ratio 0.16 0.30 0.00 0.07 0.43 0.02 0.02 0.74 0.06
Uniform Delay, d1 8.5 9.4 7.6 5.7 7.6 35.9 35.9 41.8 36.2
Progression Factor 1.00 1.00 1.00 0.86 0.74 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.1 0.4 0.0 0.0 0.5 0.1 0.0 10.4 0.1
Delay (s) 9.6 9.8 7.6 4.9 6.1 36.0 36.0 52.2 36.3
Level of Service A A A A A D D D D
Approach Delay (s) 9.7 6.0 36.0 48.2
Approach LOS A A D D

Intersection Summary
HCM 2000 Control Delay 13.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.52
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 69.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Traffic Volume (vph) 26 907 48 141 1260 9 0 0 0 128 5 0
Future Volume (vph) 26 907 48 141 1260 9 0 0 0 128 5 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.7 3.7 3.7 3.7 3.5 3.5 3.5 3.5 3.7 3.5 3.7
Storage Length (m) 35.0 12.0 30.0 12.0 0.0 0.0 15.0 0.0
Storage Lanes 1 1 1 1 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.97 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950 0.950
Satd. Flow (prot) 1716 3444 1458 1807 3579 1597 1879 1879 0 1722 1879 0
Flt Permitted 0.162 0.269 0.757
Satd. Flow (perm) 293 3444 1413 511 3579 1597 1879 1879 0 1368 1879 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 44 44
Link Speed (k/h) 60 60 40 40
Link Distance (m) 371.9 467.6 180.1 267.5
Travel Time (s) 22.3 28.1 16.2 24.1
Confl. Peds. (#/hr) 4 4 3 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 4% 6% 12% 1% 2% 0% 0% 0% 0% 6% 0% 0%
Adj. Flow (vph) 28 986 52 153 1370 10 0 0 0 139 5 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 28 986 52 153 1370 10 0 0 0 139 5 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 0.99 0.99 0.99 0.99 1.01 1.01 1.01 1.01 0.99 1.01 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 0 0 1 1 2 1 2
Detector Template Left Right Left Thru Thru
Leading Detector (m) 24.0 0.0 0.0 0.0 0.0 24.0 5.0 15.0 9.0 15.0
Trailing Detector (m) 15.0 0.0 0.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 1.8 1.8 9.0 5.0 15.0 9.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 9.4 9.4
Detector 2 Size(m) 0.6 0.6
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type Perm NA Perm Perm NA Perm Perm Perm NA
Protected Phases 2 6 4 8
Permitted Phases 2 2 6 6 4 8
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Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Detector Phase 2 2 2 6 6 6 4 4 8 8
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 29.0 29.0 29.0 29.0 29.0 29.0 38.0 38.0 38.0 38.0
Total Split (s) 62.0 62.0 62.0 62.0 62.0 62.0 38.0 38.0 38.0 38.0
Total Split (%) 62.0% 62.0% 62.0% 62.0% 62.0% 62.0% 38.0% 38.0% 38.0% 38.0%
Maximum Green (s) 55.7 55.7 55.7 55.7 55.7 55.7 31.0 31.0 31.0 31.0
Yellow Time (s) 4.2 4.2 4.2 4.2 4.2 4.2 3.3 3.3 3.3 3.3
All-Red Time (s) 2.1 2.1 2.1 2.1 2.1 2.1 3.7 3.7 3.7 3.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.3 6.3 6.3 6.3 6.3 6.3 7.0 7.0 7.0 7.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max C-Max C-Max None None None None
Walk Time (s) 13.0 13.0 13.0 13.0 13.0 13.0 21.0 21.0 21.0 21.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 9.0 9.0 9.0 9.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 71.2 71.2 71.2 71.2 71.2 71.2 15.5 15.5
Actuated g/C Ratio 0.71 0.71 0.71 0.71 0.71 0.71 0.16 0.16
v/c Ratio 0.13 0.40 0.05 0.42 0.54 0.01 0.66 0.02
Control Delay 15.3 15.9 8.5 4.3 2.3 0.0 53.6 32.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 15.3 15.9 8.5 4.3 2.3 0.0 53.6 32.4
LOS B B A A A A D C
Approach Delay 15.5 2.5 52.8
Approach LOS B A D

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 39 (39%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.66
Intersection Signal Delay: 10.2 Intersection LOS: B
Intersection Capacity Utilization 76.6% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     607: BAINBRIDGE DR & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NWL NWT
Lane Group Flow (vph) 28 986 52 153 1370 10 139 5
v/c Ratio 0.13 0.40 0.05 0.42 0.54 0.01 0.66 0.02
Control Delay 15.3 15.9 8.5 4.3 2.3 0.0 53.6 32.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 15.3 15.9 8.5 4.3 2.3 0.0 53.6 32.4
Queue Length 50th (m) 2.9 59.0 1.4 0.4 2.0 0.0 25.6 0.9
Queue Length 95th (m) m7.4 96.8 m7.9 0.9 3.1 m0.0 42.0 3.7
Internal Link Dist (m) 347.9 443.6 243.5
Turn Bay Length (m) 35.0 12.0 30.0 12.0 15.0
Base Capacity (vph) 208 2452 1018 363 2548 1149 424 582
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.13 0.40 0.05 0.42 0.54 0.01 0.33 0.01

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Traffic Volume (vph) 26 907 48 141 1260 9 0 0 0 128 5 0
Future Volume (vph) 26 907 48 141 1260 9 0 0 0 128 5 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.7 3.7 3.7 3.7 3.5 3.5 3.5 3.5 3.7 3.5 3.7
Total Lost time (s) 6.3 6.3 6.3 6.3 6.3 6.3 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1716 3444 1413 1803 3579 1597 1717 1879
Flt Permitted 0.16 1.00 1.00 0.27 1.00 1.00 0.76 1.00
Satd. Flow (perm) 292 3444 1413 510 3579 1597 1368 1879
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 28 986 52 153 1370 10 0 0 0 139 5 0
RTOR Reduction (vph) 0 0 13 0 0 3 0 0 0 0 0 0
Lane Group Flow (vph) 28 986 39 153 1370 7 0 0 0 139 5 0
Confl. Peds. (#/hr) 4 4 3 3
Heavy Vehicles (%) 4% 6% 12% 1% 2% 0% 0% 0% 0% 6% 0% 0%
Turn Type Perm NA Perm Perm NA Perm Perm Perm NA
Protected Phases 2 6 4 8
Permitted Phases 2 2 6 6 4 8
Actuated Green, G (s) 71.2 71.2 71.2 71.2 71.2 71.2 15.5 15.5
Effective Green, g (s) 71.2 71.2 71.2 71.2 71.2 71.2 15.5 15.5
Actuated g/C Ratio 0.71 0.71 0.71 0.71 0.71 0.71 0.16 0.16
Clearance Time (s) 6.3 6.3 6.3 6.3 6.3 6.3 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 207 2452 1006 363 2548 1137 212 291
v/s Ratio Prot 0.29 c0.38 0.00
v/s Ratio Perm 0.10 0.03 0.30 0.00 c0.10
v/c Ratio 0.14 0.40 0.04 0.42 0.54 0.01 0.66 0.02
Uniform Delay, d1 4.6 5.8 4.3 5.9 6.7 4.2 39.7 35.8
Progression Factor 2.16 2.38 3.66 0.18 0.22 1.00 1.00 1.00
Incremental Delay, d2 1.2 0.5 0.1 2.9 0.7 0.0 7.1 0.0
Delay (s) 11.2 14.3 15.7 3.9 2.1 4.2 46.9 35.8
Level of Service B B B A A A D D
Approach Delay (s) 14.3 2.3 0.0 46.5
Approach LOS B A A D

Intersection Summary
HCM 2000 Control Delay 9.3 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 13.3
Intersection Capacity Utilization 76.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SEL SER
Lane Configurations
Traffic Volume (vph) 192 981 1303 31 118 552
Future Volume (vph) 192 981 1303 31 118 552
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 2000
Storage Length (m) 110.0 0.0 0.0 15.0
Storage Lanes 1 0 1 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 0.95 1.00 1.00
Ped Bike Factor 0.99 0.99
Frt 0.996 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1700 3336 3454 0 1653 1664
Flt Permitted 0.087 0.950
Satd. Flow (perm) 156 3336 3454 0 1642 1642
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 3 281
Link Speed (k/h) 50 50 40
Link Distance (m) 390.9 460.0 131.1
Travel Time (s) 28.1 33.1 11.8
Confl. Peds. (#/hr) 4 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 5% 7% 3% 0% 8% 1%
Adj. Flow (vph) 209 1066 1416 34 128 600
Shared Lane Traffic (%)
Lane Group Flow (vph) 209 1066 1450 0 128 600
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 3.7 3.7 3.5
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 0.95
Turning Speed (k/h) 24 14 24 14
Number of Detectors 1 0 0 1 0
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 9.0 0.0
Trailing Detector (m) 15.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 9.0 1.8
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA NA Prot Perm
Protected Phases 5 2 6 4
Permitted Phases 2 4
Detector Phase 5 2 6 4 4
Switch Phase
Minimum Initial (s) 5.0 8.0 8.0 8.0 8.0
Minimum Split (s) 9.0 23.0 23.0 25.0 25.0
Total Split (s) 19.0 75.0 56.0 25.0 25.0
Total Split (%) 19.0% 75.0% 56.0% 25.0% 25.0%
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Lane Group EBL EBT WBT WBR SEL SER
Maximum Green (s) 16.0 69.3 50.3 19.7 19.7
Yellow Time (s) 3.0 3.7 3.7 3.3 3.3
All-Red Time (s) 0.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 5.7 5.7 5.3 5.3
Lead/Lag Lead Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None None None
Walk Time (s) 10.0 10.0 13.0 13.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 72.0 69.3 55.0 19.7 19.7
Actuated g/C Ratio 0.72 0.69 0.55 0.20 0.20
v/c Ratio 0.73 0.46 0.76 0.39 1.09
Control Delay 46.1 1.5 19.4 39.2 88.0
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 46.1 1.5 19.4 39.2 88.0
LOS D A B D F
Approach Delay 8.8 19.4 79.4
Approach LOS A B E

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 30 (30%), Referenced to phase 2:EBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.09
Intersection Signal Delay: 28.2 Intersection LOS: C
Intersection Capacity Utilization 78.8% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     236: HWY 2 (KINGSTON RD) & ELIZABETH ST
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Lane Group EBL EBT WBT SEL SER
Lane Group Flow (vph) 209 1066 1450 128 600
v/c Ratio 0.73 0.46 0.76 0.39 1.09
Control Delay 46.1 1.5 19.4 39.2 88.0
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 46.1 1.5 19.4 39.2 88.0
Queue Length 50th (m) 24.0 5.0 124.8 21.8 ~84.8
Queue Length 95th (m) 52.0 9.6 157.7 39.0 #150.2
Internal Link Dist (m) 366.9 436.0 107.1
Turn Bay Length (m) 110.0 15.0
Base Capacity (vph) 359 2311 1901 325 549
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.58 0.46 0.76 0.39 1.09

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT WBT WBR SEL SER
Lane Configurations
Traffic Volume (vph) 192 981 1303 31 118 552
Future Volume (vph) 192 981 1303 31 118 552
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 2000
Total Lost time (s) 3.0 5.7 5.7 5.3 5.3
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1700 3336 3456 1653 1642
Flt Permitted 0.09 1.00 1.00 0.95 1.00
Satd. Flow (perm) 155 3336 3456 1653 1642
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 209 1066 1416 34 128 600
RTOR Reduction (vph) 0 0 1 0 0 226
Lane Group Flow (vph) 209 1066 1449 0 128 374
Confl. Peds. (#/hr) 4 1
Heavy Vehicles (%) 5% 7% 3% 0% 8% 1%
Turn Type pm+pt NA NA Prot Perm
Protected Phases 5 2 6 4
Permitted Phases 2 4
Actuated Green, G (s) 69.3 69.3 55.0 19.7 19.7
Effective Green, g (s) 69.3 69.3 55.0 19.7 19.7
Actuated g/C Ratio 0.69 0.69 0.55 0.20 0.20
Clearance Time (s) 3.0 5.7 5.7 5.3 5.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 282 2311 1900 325 323
v/s Ratio Prot c0.08 0.32 0.42 0.08
v/s Ratio Perm c0.43 c0.23
v/c Ratio 0.74 0.46 0.76 0.39 1.16
Uniform Delay, d1 21.6 6.9 17.4 35.0 40.1
Progression Factor 2.07 0.14 0.93 1.00 1.00
Incremental Delay, d2 8.6 0.6 1.3 0.8 100.5
Delay (s) 53.3 1.5 17.5 35.7 140.6
Level of Service D A B D F
Approach Delay (s) 10.0 17.5 122.2
Approach LOS B B F

Intersection Summary
HCM 2000 Control Delay 36.8 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 78.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 242 728 114 188 877 126 116 171 62 210 322 444
Future Volume (vph) 242 728 114 188 877 126 116 171 62 210 322 444
Ideal Flow (vphpl) 1900 1900 1900 1900 2005 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 60.0 0.0 60.0 0.0 60.0 0.0 40.0 40.0
Storage Lanes 1 0 1 0 1 0 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 *1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.99 0.99 0.97 0.99 0.99 0.92
Frt 0.980 0.981 0.960 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1755 3389 0 1807 3788 0 1772 1713 0 1755 1883 1555
Flt Permitted 0.140 0.214 0.319 0.362
Satd. Flow (perm) 259 3389 0 405 3788 0 575 1713 0 661 1883 1436
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 19 18 17 334
Link Speed (k/h) 50 50 50 40
Link Distance (m) 460.0 827.4 114.7 380.1
Travel Time (s) 33.1 59.6 8.3 34.2
Confl. Peds. (#/hr) 15 15 15 15 44 13 13 44
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 4% 5% 3% 1% 4% 6% 3% 6% 9% 4% 2% 5%
Adj. Flow (vph) 263 791 124 204 953 137 126 186 67 228 350 483
Shared Lane Traffic (%)
Lane Group Flow (vph) 263 915 0 204 1090 0 126 253 0 228 350 483
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes
Headway Factor 0.99 0.99 0.99 0.99 0.92 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 1 0 1 1 1 1 0
Detector Template 
Leading Detector (m) 23.0 0.0 23.0 0.0 15.0 15.0 9.0 15.0 0.0
Trailing Detector (m) 14.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 14.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 9.0 1.8 15.0 15.0 9.0 15.0 1.8
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4 4
Detector Phase 5 2 1 6 3 8 7 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 5.0 20.0 5.0 8.0 5.0 8.0 8.0
Minimum Split (s) 8.0 26.0 8.0 26.0 8.0 28.0 8.0 28.0 28.0
Total Split (s) 17.0 40.0 17.0 40.0 8.0 31.0 12.0 35.0 35.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 17.0% 40.0% 17.0% 40.0% 8.0% 31.0% 12.0% 35.0% 35.0%
Maximum Green (s) 14.0 34.1 14.0 34.1 5.0 25.2 9.0 29.2 29.2
Yellow Time (s) 3.0 3.7 3.0 3.7 3.0 3.3 3.0 3.3 3.3
All-Red Time (s) 0.0 2.2 0.0 2.2 0.0 2.5 0.0 2.5 2.5
Lost Time Adjust (s) -1.0 0.0 0.0 0.0 0.0 0.0 -1.0 0.0 0.0
Total Lost Time (s) 2.0 5.9 3.0 5.9 3.0 5.8 2.0 5.8 5.8
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max None None None None None
Walk Time (s) 15.0 15.0 15.0 15.0 15.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 59.5 43.0 53.9 40.9 28.0 20.2 36.0 24.2 24.2
Actuated g/C Ratio 0.60 0.43 0.54 0.41 0.28 0.20 0.36 0.24 0.24
v/c Ratio 0.75 0.62 0.57 0.70 0.57 0.70 0.66 0.77 0.80
Control Delay 37.0 14.7 17.4 28.6 33.8 44.7 32.5 46.4 21.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 37.0 14.7 17.4 28.6 33.8 44.7 32.5 46.4 21.5
LOS D B B C C D C D C
Approach Delay 19.7 26.8 41.1 32.1
Approach LOS B C D C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.80
Intersection Signal Delay: 27.5 Intersection LOS: C
Intersection Capacity Utilization 82.8% ICU Level of Service E
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     286: CHURCH ST & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 263 915 204 1090 126 253 228 350 483
v/c Ratio 0.75 0.62 0.57 0.70 0.57 0.70 0.66 0.77 0.80
Control Delay 37.0 14.7 17.4 28.6 33.8 44.7 32.5 46.4 21.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 37.0 14.7 17.4 28.6 33.8 44.7 32.5 46.4 21.5
Queue Length 50th (m) 31.0 47.4 17.6 88.8 16.6 42.3 31.5 62.3 26.2
Queue Length 95th (m) #57.1 87.6 31.8 119.6 27.6 64.9 47.1 88.7 64.8
Internal Link Dist (m) 436.0 803.4 90.7 356.1
Turn Bay Length (m) 60.0 60.0 60.0 40.0 40.0
Base Capacity (vph) 379 1467 427 1561 220 444 347 549 655
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.69 0.62 0.48 0.70 0.57 0.57 0.66 0.64 0.74

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 242 728 114 188 877 126 116 171 62 210 322 444
Future Volume (vph) 242 728 114 188 877 126 116 171 62 210 322 444
Ideal Flow (vphpl) 1900 1900 1900 1900 2005 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 2.0 5.9 3.0 5.9 3.0 5.8 2.0 5.8 5.8
Lane Util. Factor 1.00 0.95 1.00 *1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.99 1.00 1.00 0.92
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.98 1.00 0.96 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1755 3388 1805 3789 1756 1713 1749 1883 1436
Flt Permitted 0.14 1.00 0.21 1.00 0.32 1.00 0.36 1.00 1.00
Satd. Flow (perm) 259 3388 406 3789 590 1713 667 1883 1436
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 263 791 124 204 953 137 126 186 67 228 350 483
RTOR Reduction (vph) 0 11 0 0 11 0 0 14 0 0 0 253
Lane Group Flow (vph) 263 904 0 204 1079 0 126 239 0 228 350 230
Confl. Peds. (#/hr) 15 15 15 15 44 13 13 44
Heavy Vehicles (%) 4% 5% 3% 1% 4% 6% 3% 6% 9% 4% 2% 5%
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4 4
Actuated Green, G (s) 55.1 43.0 51.1 41.0 25.2 20.2 32.2 24.2 24.2
Effective Green, g (s) 57.1 43.0 51.1 41.0 25.2 20.2 33.2 24.2 24.2
Actuated g/C Ratio 0.57 0.43 0.51 0.41 0.25 0.20 0.33 0.24 0.24
Clearance Time (s) 3.0 5.9 3.0 5.9 3.0 5.8 3.0 5.8 5.8
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 343 1456 348 1553 206 346 329 455 347
v/s Ratio Prot c0.10 0.27 0.06 c0.28 0.03 0.14 c0.07 c0.19
v/s Ratio Perm 0.34 0.24 0.12 0.16 0.16
v/c Ratio 0.77 0.62 0.59 0.70 0.61 0.69 0.69 0.77 0.66
Uniform Delay, d1 16.0 22.2 14.8 24.3 31.6 37.0 26.2 35.3 34.2
Progression Factor 1.60 0.54 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 9.0 1.8 2.5 2.6 5.3 5.9 6.2 7.7 4.7
Delay (s) 34.7 13.8 17.3 26.9 36.9 42.9 32.4 43.0 38.9
Level of Service C B B C D D C D D
Approach Delay (s) 18.5 25.4 40.9 38.8
Approach LOS B C D D

Intersection Summary
HCM 2000 Control Delay 28.5 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 17.7
Intersection Capacity Utilization 82.8% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 49 971 25 54 1132 58 15 11 36 161 164 161
Future Volume (vph) 49 971 25 54 1132 58 15 11 36 161 164 161
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.7 3.5 3.7 3.5 3.7 3.7 3.7 3.7 3.5
Storage Length (m) 50.0 0.0 30.0 0.0 45.0 45.0 20.0 0.0
Storage Lanes 1 0 1 0 1 1 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 0.99 1.00 0.99
Frt 0.996 0.993 0.850 0.926
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1700 3355 0 1825 3437 0 1668 1478 1541 1807 1746 0
Flt Permitted 0.165 0.224 0.229 0.750
Satd. Flow (perm) 295 3355 0 430 3437 0 401 1478 1519 1424 1746 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 4 8 39 47
Link Speed (k/h) 50 60 40 40
Link Distance (m) 827.4 314.8 227.2 663.1
Travel Time (s) 59.6 18.9 20.4 59.7
Confl. Peds. (#/hr) 6 6 3 1 1 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 5% 6% 5% 0% 3% 2% 7% 30% 6% 1% 1% 1%
Adj. Flow (vph) 53 1055 27 59 1230 63 16 12 39 175 178 175
Shared Lane Traffic (%)
Lane Group Flow (vph) 53 1082 0 59 1293 0 16 12 39 175 353 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 0.99 1.01 0.99 1.01 0.99 0.99 0.99 0.99 1.01
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 1 0 1 1 0 1 1
Detector Template 
Leading Detector (m) 23.0 0.0 23.0 0.0 9.0 15.0 0.0 9.0 15.0
Trailing Detector (m) 14.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 14.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 9.0 1.8 9.0 15.0 1.8 9.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA Perm NA Perm Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 8 4
Detector Phase 2 2 6 6 8 8 8 4 4
Switch Phase
Minimum Initial (s) 19.7 19.7 19.7 19.7 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 26.0 26.0 26.0 26.0 25.0 25.0 25.0 25.0 25.0
Total Split (s) 70.0 70.0 70.0 70.0 40.0 40.0 40.0 40.0 40.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 63.6% 63.6% 63.6% 63.6% 36.4% 36.4% 36.4% 36.4% 36.4%
Maximum Green (s) 63.7 63.7 63.7 63.7 34.1 34.1 34.1 34.1 34.1
Yellow Time (s) 4.0 4.0 4.0 4.0 3.3 3.3 3.3 3.3 3.3
All-Red Time (s) 2.3 2.3 2.3 2.3 2.6 2.6 2.6 2.6 2.6
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.3 6.3 6.3 6.3 5.9 5.9 5.9 5.9 5.9
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max Min Min Min Min Min
Walk Time (s) 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 72.5 72.5 72.5 72.5 25.3 25.3 25.3 25.3 25.3
Actuated g/C Ratio 0.66 0.66 0.66 0.66 0.23 0.23 0.23 0.23 0.23
v/c Ratio 0.27 0.49 0.21 0.57 0.17 0.04 0.10 0.54 0.81
Control Delay 14.8 11.3 12.8 13.2 35.3 29.2 9.5 42.0 48.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 14.8 11.3 12.8 13.2 35.3 29.2 9.5 42.0 48.4
LOS B B B B D C A D D
Approach Delay 11.4 13.2 19.2 46.3
Approach LOS B B B D

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 82 (75%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.81
Intersection Signal Delay: 18.3 Intersection LOS: B
Intersection Capacity Utilization 73.7% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     288: ROTHERGLEN RD & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 53 1082 59 1293 16 12 39 175 353
v/c Ratio 0.27 0.49 0.21 0.57 0.17 0.04 0.10 0.54 0.81
Control Delay 14.8 11.3 12.8 13.2 35.3 29.2 9.5 42.0 48.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 14.8 11.3 12.8 13.2 35.3 29.2 9.5 42.0 48.4
Queue Length 50th (m) 4.3 55.5 4.0 56.5 2.8 2.0 0.0 33.2 63.1
Queue Length 95th (m) 14.9 89.3 m9.7 87.2 8.2 6.2 7.5 48.9 86.6
Internal Link Dist (m) 803.4 290.8 203.2 639.1
Turn Bay Length (m) 50.0 30.0 45.0 45.0 20.0
Base Capacity (vph) 194 2212 283 2268 124 458 497 441 573
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.27 0.49 0.21 0.57 0.13 0.03 0.08 0.40 0.62

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 49 971 25 54 1132 58 15 11 36 161 164 161
Future Volume (vph) 49 971 25 54 1132 58 15 11 36 161 164 161
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.5 3.5 3.7 3.5 3.7 3.5 3.7 3.7 3.7 3.7 3.5
Total Lost time (s) 6.3 6.3 6.3 6.3 5.9 5.9 5.9 5.9 5.9
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.99 1.00 1.00 0.85 1.00 0.93
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1697 3356 1825 3436 1665 1478 1519 1804 1745
Flt Permitted 0.17 1.00 0.22 1.00 0.23 1.00 1.00 0.75 1.00
Satd. Flow (perm) 295 3356 430 3436 401 1478 1519 1423 1745
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 53 1055 27 59 1230 63 16 12 39 175 178 175
RTOR Reduction (vph) 0 1 0 0 3 0 0 0 30 0 36 0
Lane Group Flow (vph) 53 1081 0 59 1290 0 16 12 9 175 317 0
Confl. Peds. (#/hr) 6 6 3 1 1 3
Heavy Vehicles (%) 5% 6% 5% 0% 3% 2% 7% 30% 6% 1% 1% 1%
Turn Type Perm NA Perm NA Perm NA Perm Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 8 4
Actuated Green, G (s) 72.5 72.5 72.5 72.5 25.3 25.3 25.3 25.3 25.3
Effective Green, g (s) 72.5 72.5 72.5 72.5 25.3 25.3 25.3 25.3 25.3
Actuated g/C Ratio 0.66 0.66 0.66 0.66 0.23 0.23 0.23 0.23 0.23
Clearance Time (s) 6.3 6.3 6.3 6.3 5.9 5.9 5.9 5.9 5.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 194 2211 283 2264 92 339 349 327 401
v/s Ratio Prot 0.32 c0.38 0.01 c0.18
v/s Ratio Perm 0.18 0.14 0.04 0.01 0.12
v/c Ratio 0.27 0.49 0.21 0.57 0.17 0.04 0.03 0.54 0.79
Uniform Delay, d1 7.8 9.4 7.4 10.2 34.0 32.9 32.8 37.2 39.9
Progression Factor 1.00 1.00 1.13 1.08 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.5 0.8 1.4 0.9 0.9 0.0 0.0 1.7 10.2
Delay (s) 11.2 10.2 9.8 11.9 34.9 32.9 32.8 38.9 50.0
Level of Service B B A B C C C D D
Approach Delay (s) 10.3 11.8 33.3 46.3
Approach LOS B B C D

Intersection Summary
HCM 2000 Control Delay 17.6 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 12.2
Intersection Capacity Utilization 73.7% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 88 354 81 600 1046 127 23 492 171 43 748 89
Future Volume (vph) 88 354 81 600 1046 127 23 492 171 43 748 89
Ideal Flow (vphpl) 1900 1900 1900 2050 1900 1900 1900 1900 1900 1900 2005 1900
Storage Length (m) 105.0 55.0 160.0 0.0 107.0 32.0 115.0 103.0
Storage Lanes 1 1 1 0 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.98 1.00 0.98 1.00
Frt 0.850 0.984 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1716 3545 1551 1926 3451 0 1580 1807 1551 1785 1944 1551
Flt Permitted 0.169 0.432 0.076 0.284
Satd. Flow (perm) 305 3545 1515 874 3451 0 126 1807 1522 533 1944 1551
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 99 12 99 95
Link Speed (k/h) 48 48 60 80
Link Distance (m) 682.5 280.7 2024.7 2017.9
Travel Time (s) 51.2 21.1 121.5 90.8
Confl. Peds. (#/hr) 1 1 4 4
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 4% 6% 3% 0% 2% 0% 13% 4% 3% 0% 2% 3%
Adj. Flow (vph) 96 385 88 652 1137 138 25 535 186 47 813 97
Shared Lane Traffic (%)
Lane Group Flow (vph) 96 385 88 652 1275 0 25 535 186 47 813 97
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 0.92 1.01 1.01 1.01 1.01 1.01 1.01 0.95 1.01
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 1 0 2 1 1 2 1 1
Detector Template Left Left Right Right
Leading Detector (m) 24.0 0.0 0.0 24.0 0.0 24.0 14.0 24.0 24.0 14.0 24.0
Trailing Detector (m) 15.0 0.0 0.0 15.0 0.0 -1.0 -1.0 15.0 -1.0 -1.0 15.0
Detector 1 Position(m) 15.0 0.0 15.0 15.0 0.0 -1.0 -1.0 15.0 -1.0 -1.0 15.0
Detector 1 Size(m) 9.0 15.0 9.0 9.0 15.0 15.0 15.0 9.0 15.0 15.0 9.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 15.0 15.0
Detector 2 Size(m) 9.0 9.0
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type pm+pt NA Perm pm+pt NA Perm NA Perm Perm NA Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 2 6 8 8 4 4
Detector Phase 5 2 2 1 6 8 8 8 4 4 4



Lanes, Volumes, Timings AM Peak Hour
137: RR 23 (LAKE RIDGE RD) & HWY 2 (KINGSTON RD)/HWY 2 (DUNDAS ST)Pickering Ajax - 2031 Future Background AM

Synchro 11 12-23-2020
IBI Group Page 2

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 5.0 20.0 12.0 12.0 12.0 12.0 12.0 12.0
Minimum Split (s) 9.0 29.0 29.0 9.0 29.0 32.0 32.0 32.0 32.0 32.0 32.0
Total Split (s) 9.0 29.0 29.0 29.0 49.0 62.0 62.0 62.0 62.0 62.0 62.0
Total Split (%) 7.5% 24.2% 24.2% 24.2% 40.8% 51.7% 51.7% 51.7% 51.7% 51.7% 51.7%
Maximum Green (s) 6.0 22.2 22.2 26.0 42.2 54.1 54.1 54.1 54.1 54.1 54.1
Yellow Time (s) 3.0 4.9 4.9 3.0 4.9 6.0 6.0 6.0 6.0 6.0 6.0
All-Red Time (s) 0.0 1.9 1.9 0.0 1.9 1.9 1.9 1.9 1.9 1.9 1.9
Lost Time Adjust (s) -1.0 0.0 0.0 -3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 2.0 6.8 6.8 0.0 6.8 7.9 7.9 7.9 7.9 7.9 7.9
Lead/Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max None C-Max None None None None None None
Walk Time (s) 14.0 14.0 14.0 18.0 18.0 18.0 18.0 18.0 18.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 34.4 22.6 22.6 59.3 43.6 52.8 52.8 52.8 52.8 52.8 52.8
Actuated g/C Ratio 0.29 0.19 0.19 0.49 0.36 0.44 0.44 0.44 0.44 0.44 0.44
v/c Ratio 0.57 0.58 0.24 0.94 1.01 0.45 0.67 0.26 0.20 0.95 0.13
Control Delay 34.9 48.4 8.2 48.0 66.4 53.7 31.6 10.4 22.8 53.9 4.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 34.9 48.4 8.2 48.0 66.4 53.7 31.6 10.4 22.8 53.9 4.4
LOS C D A D E D C B C D A
Approach Delay 39.9 60.1 27.1 47.3
Approach LOS D E C D

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 79.2 (66%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.01
Intersection Signal Delay: 48.6 Intersection LOS: D
Intersection Capacity Utilization 100.4% ICU Level of Service G
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     137: RR 23 (LAKE RIDGE RD) & HWY 2 (KINGSTON RD)/HWY 2 (DUNDAS ST)
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 96 385 88 652 1275 25 535 186 47 813 97
v/c Ratio 0.57 0.58 0.24 0.94 1.01 0.45 0.67 0.26 0.20 0.95 0.13
Control Delay 34.9 48.4 8.2 48.0 66.4 53.7 31.6 10.4 22.8 53.9 4.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 34.9 48.4 8.2 48.0 66.4 53.7 31.6 10.4 22.8 53.9 4.4
Queue Length 50th (m) 12.5 41.9 0.0 116.7 ~170.5 4.0 96.2 11.7 6.5 176.7 0.3
Queue Length 95th (m) 22.5 57.2 11.5 #169.7 #213.0 #17.0 134.4 26.2 15.2 #257.2 9.6
Internal Link Dist (m) 658.5 256.7 2000.7 1993.9
Turn Bay Length (m) 105.0 55.0 160.0 107.0 32.0 115.0 103.0
Base Capacity (vph) 171 667 365 694 1261 56 814 740 240 876 751
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.56 0.58 0.24 0.94 1.01 0.45 0.66 0.25 0.20 0.93 0.13

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 88 354 81 600 1046 127 23 492 171 43 748 89
Future Volume (vph) 88 354 81 600 1046 127 23 492 171 43 748 89
Ideal Flow (vphpl) 1900 1900 1900 2050 1900 1900 1900 1900 1900 1900 2005 1900
Total Lost time (s) 2.0 6.8 6.8 0.0 6.8 7.9 7.9 7.9 7.9 7.9 7.9
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 1.00 1.00 0.98 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1716 3545 1515 1925 3450 1580 1807 1522 1782 1944 1551
Flt Permitted 0.17 1.00 1.00 0.43 1.00 0.08 1.00 1.00 0.28 1.00 1.00
Satd. Flow (perm) 306 3545 1515 876 3450 126 1807 1522 533 1944 1551
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 96 385 88 652 1137 138 25 535 186 47 813 97
RTOR Reduction (vph) 0 0 71 0 8 0 0 0 55 0 0 53
Lane Group Flow (vph) 96 385 17 652 1267 0 25 535 131 47 813 44
Confl. Peds. (#/hr) 1 1 4 4
Heavy Vehicles (%) 4% 6% 3% 0% 2% 0% 13% 4% 3% 0% 2% 3%
Turn Type pm+pt NA Perm pm+pt NA Perm NA Perm Perm NA Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 2 6 8 8 4 4
Actuated Green, G (s) 28.6 22.6 22.6 52.5 43.5 52.8 52.8 52.8 52.8 52.8 52.8
Effective Green, g (s) 30.6 22.6 22.6 55.5 43.5 52.8 52.8 52.8 52.8 52.8 52.8
Actuated g/C Ratio 0.26 0.19 0.19 0.46 0.36 0.44 0.44 0.44 0.44 0.44 0.44
Clearance Time (s) 3.0 6.8 6.8 3.0 6.8 7.9 7.9 7.9 7.9 7.9 7.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 160 667 285 666 1250 55 795 669 234 855 682
v/s Ratio Prot 0.03 0.11 c0.24 c0.37 0.30 c0.42
v/s Ratio Perm 0.12 0.01 0.21 0.20 0.09 0.09 0.03
v/c Ratio 0.60 0.58 0.06 0.98 1.01 0.45 0.67 0.20 0.20 0.95 0.06
Uniform Delay, d1 36.7 44.3 40.0 27.2 38.2 23.5 26.7 20.6 20.6 32.4 19.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.9 3.6 0.4 29.3 28.9 5.9 2.3 0.1 0.4 19.8 0.0
Delay (s) 42.6 48.0 40.4 56.5 67.2 29.4 29.0 20.7 21.1 52.1 19.4
Level of Service D D D E E C C C C D B
Approach Delay (s) 45.9 63.6 26.9 47.3
Approach LOS D E C D

Intersection Summary
HCM 2000 Control Delay 51.0 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.99
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.7
Intersection Capacity Utilization 100.4% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 86 432 149 437 747 65 130 444 169 187 978 260
Future Volume (vph) 86 432 149 437 747 65 130 444 169 187 978 260
Ideal Flow (vphpl) 1900 1900 1900 2050 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 165.0 140.0 135.0 155.0 105.0 75.0 60.0 60.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Ped Bike Factor 0.99 0.96 0.99 0.96 1.00 0.96 0.99 0.97
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1738 3625 1570 1969 3476 1555 1772 3579 1585 1807 3579 1570
Flt Permitted 0.311 0.374 0.120 0.404
Satd. Flow (perm) 564 3625 1509 766 3476 1491 223 3579 1518 757 3579 1520
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 148 107 184 180
Link Speed (k/h) 60 60 50 50
Link Distance (m) 202.3 200.2 295.0 343.7
Travel Time (s) 12.1 12.0 21.2 24.7
Confl. Peds. (#/hr) 23 21 21 23 22 33 33 22
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 5% 6% 4% 0% 5% 5% 3% 2% 3% 1% 2% 4%
Adj. Flow (vph) 93 470 162 475 812 71 141 483 184 203 1063 283
Shared Lane Traffic (%)
Lane Group Flow (vph) 93 470 162 475 812 71 141 483 184 203 1063 283
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes
Headway Factor 0.99 0.99 0.99 0.89 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Minimum Split (s) 8.0 29.1 29.1 8.0 29.1 29.1 8.0 38.8 38.8 8.0 38.8 38.8
Total Split (s) 8.0 32.0 32.0 19.0 43.0 43.0 8.0 40.0 40.0 9.0 41.0 41.0
Total Split (%) 8.0% 32.0% 32.0% 19.0% 43.0% 43.0% 8.0% 40.0% 40.0% 9.0% 41.0% 41.0%
Maximum Green (s) 5.0 25.9 25.9 16.0 36.9 36.9 5.0 33.2 33.2 6.0 34.2 34.2
Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.3 4.3 3.0 4.3 4.3
All-Red Time (s) 0.0 1.9 1.9 0.0 1.9 1.9 0.0 2.5 2.5 0.0 2.5 2.5
Lost Time Adjust (s) 0.0 0.0 0.0 -1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.1 6.1 2.0 6.1 6.1 3.0 6.8 6.8 3.0 6.8 6.8
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 16.0 16.0 16.0 16.0 25.0 25.0 25.0 25.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 34.0 25.9 25.9 49.0 36.9 36.9 42.0 33.2 33.2 44.0 34.2 34.2
Actuated g/C Ratio 0.34 0.26 0.26 0.49 0.37 0.37 0.42 0.33 0.33 0.44 0.34 0.34
v/c Ratio 0.37 0.50 0.32 0.82 0.63 0.12 0.82 0.41 0.29 0.51 0.87 0.44
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Control Delay 23.6 40.9 16.0 38.3 37.9 6.2 55.8 27.1 5.0 22.5 39.9 11.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 23.6 40.9 16.0 38.3 37.9 6.2 55.8 27.1 5.0 22.5 39.9 11.7
LOS C D B D D A E C A C D B
Approach Delay 33.1 36.4 27.1 32.5
Approach LOS C D C C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 85
Control Type: Pretimed
Maximum v/c Ratio: 0.87
Intersection Signal Delay: 32.8 Intersection LOS: C
Intersection Capacity Utilization 96.0% ICU Level of Service F
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     205: HARWOOD AV & HIGHWAY 2
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 93 470 162 475 812 71 141 483 184 203 1063 283
v/c Ratio 0.37 0.50 0.32 0.82 0.63 0.12 0.82 0.41 0.29 0.51 0.87 0.44
Control Delay 23.6 40.9 16.0 38.3 37.9 6.2 55.8 27.1 5.0 22.5 39.9 11.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 23.6 40.9 16.0 38.3 37.9 6.2 55.8 27.1 5.0 22.5 39.9 11.7
Queue Length 50th (m) 8.9 38.4 3.1 53.2 79.2 1.9 15.5 37.7 0.0 23.2 100.5 14.0
Queue Length 95th (m) 22.7 62.0 27.0 #77.6 92.3 6.0 #42.5 51.6 14.1 37.9 #130.8 35.5
Internal Link Dist (m) 178.3 176.2 271.0 319.7
Turn Bay Length (m) 165.0 140.0 135.0 155.0 105.0 75.0 60.0 60.0
Base Capacity (vph) 250 938 500 579 1282 617 171 1188 626 396 1224 638
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.37 0.50 0.32 0.82 0.63 0.12 0.82 0.41 0.29 0.51 0.87 0.44

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 86 432 149 437 747 65 130 444 169 187 978 260
Future Volume (vph) 86 432 149 437 747 65 130 444 169 187 978 260
Ideal Flow (vphpl) 1900 1900 1900 2050 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 6.1 6.1 2.0 6.1 6.1 3.0 6.8 6.8 3.0 6.8 6.8
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 0.96 1.00 1.00 0.96 1.00 1.00 0.96 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1734 3625 1509 1961 3476 1491 1771 3579 1518 1797 3579 1520
Flt Permitted 0.31 1.00 1.00 0.37 1.00 1.00 0.12 1.00 1.00 0.40 1.00 1.00
Satd. Flow (perm) 568 3625 1509 771 3476 1491 225 3579 1518 765 3579 1520
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 93 470 162 475 812 71 141 483 184 203 1063 283
RTOR Reduction (vph) 0 0 110 0 0 45 0 0 123 0 0 118
Lane Group Flow (vph) 93 470 52 475 812 26 141 483 61 203 1063 165
Confl. Peds. (#/hr) 23 21 21 23 22 33 33 22
Heavy Vehicles (%) 5% 6% 4% 0% 5% 5% 3% 2% 3% 1% 2% 4%
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Actuated Green, G (s) 30.9 25.9 25.9 44.9 36.9 36.9 38.2 33.2 33.2 40.2 34.2 34.2
Effective Green, g (s) 30.9 25.9 25.9 45.9 36.9 36.9 38.2 33.2 33.2 40.2 34.2 34.2
Actuated g/C Ratio 0.31 0.26 0.26 0.46 0.37 0.37 0.38 0.33 0.33 0.40 0.34 0.34
Clearance Time (s) 3.0 6.1 6.1 3.0 6.1 6.1 3.0 6.8 6.8 3.0 6.8 6.8
Lane Grp Cap (vph) 233 938 390 556 1282 550 163 1188 503 369 1224 519
v/s Ratio Prot 0.02 0.13 c0.15 c0.23 c0.04 0.13 c0.03 c0.30
v/s Ratio Perm 0.10 0.03 0.25 0.02 0.29 0.04 0.19 0.11
v/c Ratio 0.40 0.50 0.13 0.85 0.63 0.05 0.87 0.41 0.12 0.55 0.87 0.32
Uniform Delay, d1 25.3 31.5 28.4 19.9 26.0 20.3 24.9 25.8 23.2 21.3 30.8 24.3
Progression Factor 1.21 1.22 2.20 1.46 1.36 3.50 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.9 1.9 0.7 14.2 2.2 0.1 41.9 1.0 0.5 5.8 8.5 1.6
Delay (s) 35.4 40.5 63.2 43.4 37.4 71.1 66.8 26.8 23.7 27.1 39.3 25.9
Level of Service D D E D D E E C C C D C
Approach Delay (s) 44.9 41.3 33.1 35.2
Approach LOS D D C D

Intersection Summary
HCM 2000 Control Delay 38.3 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.9
Intersection Capacity Utilization 96.0% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 55 658 83 129 1270 24 94 15 25 49 27 71
Future Volume (vph) 55 658 83 129 1270 24 94 15 25 49 27 71
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 136.0 30.0 70.0 30.0 30.0 0.0 100.0 0.0
Storage Lanes 1 1 1 1 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.97 1.00 0.98 1.00 0.99 1.00 0.99
Frt 0.850 0.850 0.906 0.891
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1789 3444 1617 1789 3544 1570 1807 1633 0 1738 1659 0
Flt Permitted 0.140 0.380 0.689 0.729
Satd. Flow (perm) 264 3444 1564 712 3544 1535 1309 1633 0 1331 1659 0
Right Turn on Red No No Yes Yes
Satd. Flow (RTOR) 27 77
Link Speed (k/h) 60 60 50 50
Link Distance (m) 88.9 77.5 172.1 141.6
Travel Time (s) 5.3 4.7 12.4 10.2
Confl. Peds. (#/hr) 1 6 6 1 1 2 2 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 2% 6% 1% 2% 3% 4% 1% 0% 9% 5% 8% 0%
Adj. Flow (vph) 60 715 90 140 1380 26 102 16 27 53 29 77
Shared Lane Traffic (%)
Lane Group Flow (vph) 60 715 90 140 1380 26 102 43 0 53 106 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 1 0 0 1 1 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 24.0 0.0 0.0 15.0 15.0 15.0 15.0
Trailing Detector (m) 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 9.0 1.8 1.8 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 5 2 6 8 4
Permitted Phases 2 2 6 6 8 4
Detector Phase 5 2 2 6 6 6 8 8 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 8.0 29.6 29.6 29.6 29.6 29.6 39.0 39.0 39.0 39.0
Total Split (s) 8.0 61.0 61.0 53.0 53.0 53.0 39.0 39.0 39.0 39.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 8.0% 61.0% 61.0% 53.0% 53.0% 53.0% 39.0% 39.0% 39.0% 39.0%
Maximum Green (s) 5.0 54.4 54.4 46.4 46.4 46.4 32.1 32.1 32.1 32.1
Yellow Time (s) 3.0 4.4 4.4 4.4 4.4 4.4 3.6 3.6 3.6 3.6
All-Red Time (s) 0.0 2.2 2.2 2.2 2.2 2.2 3.3 3.3 3.3 3.3
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.6 6.6 6.6 6.6 6.6 6.9 6.9 6.9 6.9
Lead/Lag Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max C-Max C-Max C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 16.0 16.0 16.0 16.0 16.0 25.0 25.0 25.0 25.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 76.8 73.2 73.2 66.3 66.3 66.3 13.3 13.3 13.3 13.3
Actuated g/C Ratio 0.77 0.73 0.73 0.66 0.66 0.66 0.13 0.13 0.13 0.13
v/c Ratio 0.21 0.28 0.08 0.30 0.59 0.03 0.59 0.18 0.30 0.37
Control Delay 4.7 4.9 3.3 9.7 9.6 8.5 53.5 20.6 41.9 17.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 4.7 4.9 3.3 9.7 9.6 8.5 53.5 20.6 41.9 17.1
LOS A A A A A A D C D B
Approach Delay 4.7 9.6 43.7 25.4
Approach LOS A A D C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 68 (68%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.59
Intersection Signal Delay: 10.8 Intersection LOS: B
Intersection Capacity Utilization 66.7% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     207: PLAZA ENTRANCE/COSTCO ENTRANCE & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 60 715 90 140 1380 26 102 43 53 106
v/c Ratio 0.21 0.28 0.08 0.30 0.59 0.03 0.59 0.18 0.30 0.37
Control Delay 4.7 4.9 3.3 9.7 9.6 8.5 53.5 20.6 41.9 17.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 4.7 4.9 3.3 9.7 9.6 8.5 53.5 20.6 41.9 17.1
Queue Length 50th (m) 1.1 40.4 2.0 7.9 43.9 1.3 18.9 2.8 9.4 5.0
Queue Length 95th (m) 7.5 57.5 12.2 m14.6 68.3 m2.9 33.4 11.6 19.6 18.6
Internal Link Dist (m) 64.9 53.5 148.1 117.6
Turn Bay Length (m) 136.0 30.0 70.0 30.0 30.0 100.0
Base Capacity (vph) 287 2520 1144 471 2348 1017 420 542 427 584
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.21 0.28 0.08 0.30 0.59 0.03 0.24 0.08 0.12 0.18

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 55 658 83 129 1270 24 94 15 25 49 27 71
Future Volume (vph) 55 658 83 129 1270 24 94 15 25 49 27 71
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 6.6 6.6 6.6 6.6 6.6 6.9 6.9 6.9 6.9
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 0.98 1.00 0.99 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.91 1.00 0.89
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1789 3444 1564 1781 3544 1535 1806 1633 1735 1659
Flt Permitted 0.14 1.00 1.00 0.38 1.00 1.00 0.69 1.00 0.73 1.00
Satd. Flow (perm) 264 3444 1564 712 3544 1535 1309 1633 1331 1659
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 60 715 90 140 1380 26 102 16 27 53 29 77
RTOR Reduction (vph) 0 0 0 0 0 0 0 23 0 0 67 0
Lane Group Flow (vph) 60 715 90 140 1380 26 102 20 0 53 39 0
Confl. Peds. (#/hr) 1 6 6 1 1 2 2 1
Heavy Vehicles (%) 2% 6% 1% 2% 3% 4% 1% 0% 9% 5% 8% 0%
Turn Type pm+pt NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 5 2 6 8 4
Permitted Phases 2 2 6 6 8 4
Actuated Green, G (s) 73.2 73.2 73.2 65.7 65.7 65.7 13.3 13.3 13.3 13.3
Effective Green, g (s) 73.2 73.2 73.2 65.7 65.7 65.7 13.3 13.3 13.3 13.3
Actuated g/C Ratio 0.73 0.73 0.73 0.66 0.66 0.66 0.13 0.13 0.13 0.13
Clearance Time (s) 3.0 6.6 6.6 6.6 6.6 6.6 6.9 6.9 6.9 6.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 261 2521 1144 467 2328 1008 174 217 177 220
v/s Ratio Prot 0.01 c0.21 c0.39 0.01 0.02
v/s Ratio Perm 0.16 0.06 0.20 0.02 c0.08 0.04
v/c Ratio 0.23 0.28 0.08 0.30 0.59 0.03 0.59 0.09 0.30 0.18
Uniform Delay, d1 6.0 4.5 3.8 7.3 9.6 6.0 40.8 38.0 39.1 38.5
Progression Factor 0.85 0.93 0.68 0.92 0.82 1.07 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.3 0.1 1.2 0.8 0.0 5.0 0.2 1.0 0.4
Delay (s) 5.6 4.5 2.7 7.9 8.7 6.4 45.7 38.2 40.1 38.9
Level of Service A A A A A A D D D D
Approach Delay (s) 4.4 8.6 43.5 39.3
Approach LOS A A D D

Intersection Summary
HCM 2000 Control Delay 10.9 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.5
Intersection Capacity Utilization 66.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 110 515 36 23 1189 97 25 6 1 69 8 174
Future Volume (vph) 110 515 36 23 1189 97 25 6 1 69 8 174
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 70.0 55.0 70.0 55.0 15.0 0.0 45.0 0.0
Storage Lanes 1 1 1 1 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor *0.20 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.98 1.00 0.97 1.00 1.00 0.99 0.99
Frt 0.850 0.850 0.981 0.857
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 344 3510 1585 1825 3579 1617 1755 1880 0 1772 1563 0
Flt Permitted 0.108 0.442 0.377 0.752
Satd. Flow (perm) 39 3510 1551 848 3579 1562 695 1880 0 1391 1563 0
Right Turn on Red No No Yes Yes
Satd. Flow (RTOR) 1 189
Link Speed (k/h) 60 70 48 48
Link Distance (m) 96.0 102.3 170.5 140.1
Travel Time (s) 5.8 5.3 12.8 10.5
Confl. Peds. (#/hr) 7 1 1 7 3 8 8 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 6% 4% 3% 0% 2% 1% 4% 0% 0% 3% 0% 4%
Adj. Flow (vph) 120 560 39 25 1292 105 27 7 1 75 9 189
Shared Lane Traffic (%)
Lane Group Flow (vph) 120 560 39 25 1292 105 27 8 0 75 198 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 2 1 0 0 1 1 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 15.2 23.0 0.0 0.0 9.0 9.0 9.0 15.0
Trailing Detector (m) 15.0 0.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 9.0 1.8 1.8 9.0 9.0 9.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 13.4
Detector 2 Size(m) 1.8
Detector 2 Type Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0
Turn Type pm+pt NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 5 2 6 8 4
Permitted Phases 2 2 6 6 8 4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector Phase 5 2 2 6 6 6 8 8 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 8.0 31.6 31.6 31.6 31.6 31.6 35.5 35.5 35.5 35.5
Total Split (s) 24.0 64.5 64.5 40.5 40.5 40.5 35.5 35.5 35.5 35.5
Total Split (%) 24.0% 64.5% 64.5% 40.5% 40.5% 40.5% 35.5% 35.5% 35.5% 35.5%
Maximum Green (s) 21.0 57.9 57.9 33.9 33.9 33.9 29.0 29.0 29.0 29.0
Yellow Time (s) 3.0 4.3 4.3 4.3 4.3 4.3 3.3 3.3 3.3 3.3
All-Red Time (s) 0.0 2.3 2.3 2.3 2.3 2.3 3.2 3.2 3.2 3.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.6 6.6 6.6 6.6 6.6 6.5 6.5 6.5 6.5
Lead/Lag Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max C-Max C-Max C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 18.0 18.0 18.0 18.0 18.0 22.0 22.0 22.0 22.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 79.4 75.8 75.8 33.9 33.9 33.9 11.1 11.1 11.1 11.1
Actuated g/C Ratio 0.79 0.76 0.76 0.34 0.34 0.34 0.11 0.11 0.11 0.11
v/c Ratio 0.81 0.21 0.03 0.09 1.07 0.20 0.35 0.04 0.49 0.58
Control Delay 55.7 10.4 7.5 23.7 78.1 24.7 52.5 35.7 51.6 14.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 55.7 10.4 7.5 23.7 78.1 24.7 52.5 35.7 51.6 14.1
LOS E B A C E C D D D B
Approach Delay 17.8 73.2 48.7 24.4
Approach LOS B E D C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 56 (56%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 140
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.07
Intersection Signal Delay: 51.1 Intersection LOS: D
Intersection Capacity Utilization 75.5% ICU Level of Service D
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     209: PLAZA ENTRANCE/FIRST PROFESSIONAL & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 120 560 39 25 1292 105 27 8 75 198
v/c Ratio 0.81 0.21 0.03 0.09 1.07 0.20 0.35 0.04 0.49 0.58
Control Delay 55.7 10.4 7.5 23.7 78.1 24.7 52.5 35.7 51.6 14.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 55.7 10.4 7.5 23.7 78.1 24.7 52.5 35.7 51.6 14.1
Queue Length 50th (m) 102.0 36.1 4.6 3.3 ~146.3 14.3 5.0 1.2 14.0 1.6
Queue Length 95th (m) #272.0 57.0 m10.2 9.2 #186.8 26.6 12.9 5.2 26.6 20.5
Internal Link Dist (m) 72.0 78.3 146.5 116.1
Turn Bay Length (m) 70.0 55.0 70.0 55.0 15.0 45.0
Base Capacity (vph) 149 2659 1174 287 1213 529 201 545 403 587
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.81 0.21 0.03 0.09 1.07 0.20 0.13 0.01 0.19 0.34

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 110 515 36 23 1189 97 25 6 1 69 8 174
Future Volume (vph) 110 515 36 23 1189 97 25 6 1 69 8 174
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 6.6 6.6 6.6 6.6 6.6 6.5 6.5 6.5 6.5
Lane Util. Factor *0.20 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.97 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.98 1.00 0.86
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 344 3510 1551 1823 3579 1562 1751 1880 1757 1563
Flt Permitted 0.11 1.00 1.00 0.44 1.00 1.00 0.38 1.00 0.75 1.00
Satd. Flow (perm) 39 3510 1551 848 3579 1562 695 1880 1392 1563
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 120 560 39 25 1292 105 27 7 1 75 9 189
RTOR Reduction (vph) 0 0 0 0 0 0 0 1 0 0 168 0
Lane Group Flow (vph) 120 560 39 25 1292 105 27 7 0 75 30 0
Confl. Peds. (#/hr) 7 1 1 7 3 8 8 3
Heavy Vehicles (%) 6% 4% 3% 0% 2% 1% 4% 0% 0% 3% 0% 4%
Turn Type pm+pt NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 5 2 6 8 4
Permitted Phases 2 2 6 6 8 4
Actuated Green, G (s) 75.8 75.8 75.8 33.9 33.9 33.9 11.1 11.1 11.1 11.1
Effective Green, g (s) 75.8 75.8 75.8 33.9 33.9 33.9 11.1 11.1 11.1 11.1
Actuated g/C Ratio 0.76 0.76 0.76 0.34 0.34 0.34 0.11 0.11 0.11 0.11
Clearance Time (s) 3.0 6.6 6.6 6.6 6.6 6.6 6.5 6.5 6.5 6.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 148 2660 1175 287 1213 529 77 208 154 173
v/s Ratio Prot c0.31 0.16 c0.36 0.00 0.02
v/s Ratio Perm 0.30 0.03 0.03 0.07 0.04 c0.05
v/c Ratio 0.81 0.21 0.03 0.09 1.07 0.20 0.35 0.03 0.49 0.17
Uniform Delay, d1 21.9 3.5 3.0 22.5 33.0 23.4 41.1 39.7 41.8 40.3
Progression Factor 0.81 2.70 2.06 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 25.9 0.2 0.0 0.6 45.1 0.8 2.8 0.1 2.4 0.5
Delay (s) 43.6 9.6 6.2 23.1 78.1 24.3 43.9 39.7 44.2 40.8
Level of Service D A A C E C D D D D
Approach Delay (s) 15.1 73.2 42.9 41.7
Approach LOS B E D D

Intersection Summary
HCM 2000 Control Delay 52.2 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.1
Intersection Capacity Utilization 75.5% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 137 603 236 336 831 107 113 561 114 111 1487 181
Future Volume (vph) 137 603 236 336 831 107 113 561 114 111 1487 181
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 150.0 85.0 103.0 89.0 150.0 131.0 95.0 83.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.91 1.00 1.00 0.91 1.00
Ped Bike Factor 1.00 0.96 0.99 0.97 1.00 0.96 0.99 0.97
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1722 3476 1570 1789 3544 1585 1690 5043 1601 1789 5193 1601
Flt Permitted 0.209 0.267 0.110 0.368
Satd. Flow (perm) 377 3476 1511 499 3544 1543 195 5043 1542 686 5193 1557
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 152 116 128 194
Link Speed (k/h) 60 60 60 60
Link Distance (m) 314.8 255.3 409.2 152.3
Travel Time (s) 18.9 15.3 24.6 9.1
Confl. Peds. (#/hr) 15 26 26 15 15 24 24 15
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 6% 5% 4% 2% 3% 3% 8% 4% 2% 2% 1% 2%
Adj. Flow (vph) 149 655 257 365 903 116 123 610 124 121 1616 197
Shared Lane Traffic (%)
Lane Group Flow (vph) 149 655 257 365 903 116 123 610 124 121 1616 197
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Minimum Split (s) 8.0 41.0 41.0 8.0 41.0 41.0 8.0 38.0 38.0 8.0 38.0 38.0
Total Split (s) 10.0 42.0 42.0 16.0 48.0 48.0 9.0 43.0 43.0 9.0 43.0 43.0
Total Split (%) 9.1% 38.2% 38.2% 14.5% 43.6% 43.6% 8.2% 39.1% 39.1% 8.2% 39.1% 39.1%
Maximum Green (s) 7.0 35.1 35.1 13.0 41.1 41.1 6.0 36.3 36.3 6.0 36.3 36.3
Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.2 4.2
All-Red Time (s) 0.0 2.7 2.7 0.0 2.7 2.7 0.0 2.5 2.5 0.0 2.5 2.5
Lost Time Adjust (s) 0.0 0.0 0.0 -1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.9 6.9 2.0 6.9 6.9 3.0 6.7 6.7 3.0 6.7 6.7
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 26.0 26.0 26.0 26.0 24.0 24.0 24.0 24.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 46.0 35.1 35.1 56.0 41.1 41.1 46.0 36.3 36.3 46.0 36.3 36.3
Actuated g/C Ratio 0.42 0.32 0.32 0.51 0.37 0.37 0.42 0.33 0.33 0.42 0.33 0.33
v/c Ratio 0.61 0.59 0.44 0.87 0.68 0.18 0.75 0.37 0.21 0.35 0.94 0.31
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Control Delay 27.7 28.1 8.9 34.4 24.3 2.7 49.0 28.9 5.3 21.5 48.2 5.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 27.7 28.1 8.9 34.4 24.3 2.7 49.0 28.9 5.3 21.5 48.2 5.4
LOS C C A C C A D C A C D A
Approach Delay 23.4 25.2 28.3 42.1
Approach LOS C C C D

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 1.1 (1%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 95
Control Type: Pretimed
Maximum v/c Ratio: 0.94
Intersection Signal Delay: 31.6 Intersection LOS: C
Intersection Capacity Utilization 99.1% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     280: RR 31 (WESTNEY RD) & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 149 655 257 365 903 116 123 610 124 121 1616 197
v/c Ratio 0.61 0.59 0.44 0.87 0.68 0.18 0.75 0.37 0.21 0.35 0.94 0.31
Control Delay 27.7 28.1 8.9 34.4 24.3 2.7 49.0 28.9 5.3 21.5 48.2 5.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 27.7 28.1 8.9 34.4 24.3 2.7 49.0 28.9 5.3 21.5 48.2 5.4
Queue Length 50th (m) 9.1 64.8 19.7 38.3 92.0 3.3 15.4 36.3 0.0 15.1 122.7 0.4
Queue Length 95th (m) 22.9 74.6 18.1 #64.3 91.1 3.0 #38.7 46.7 11.8 26.6 #153.8 15.6
Internal Link Dist (m) 290.8 231.3 385.2 128.3
Turn Bay Length (m) 150.0 85.0 103.0 89.0 150.0 131.0 95.0 83.0
Base Capacity (vph) 243 1109 585 418 1324 649 163 1664 594 347 1713 643
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.61 0.59 0.44 0.87 0.68 0.18 0.75 0.37 0.21 0.35 0.94 0.31

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 137 603 236 336 831 107 113 561 114 111 1487 181
Future Volume (vph) 137 603 236 336 831 107 113 561 114 111 1487 181
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 6.9 6.9 2.0 6.9 6.9 3.0 6.7 6.7 3.0 6.7 6.7
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.91 1.00 1.00 0.91 1.00
Frpb, ped/bikes 1.00 1.00 0.96 1.00 1.00 0.97 1.00 1.00 0.96 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1721 3476 1511 1786 3544 1543 1690 5043 1542 1783 5193 1557
Flt Permitted 0.21 1.00 1.00 0.27 1.00 1.00 0.11 1.00 1.00 0.37 1.00 1.00
Satd. Flow (perm) 379 3476 1511 502 3544 1543 196 5043 1542 690 5193 1557
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 149 655 257 365 903 116 123 610 124 121 1616 197
RTOR Reduction (vph) 0 0 103 0 0 73 0 0 83 0 0 130
Lane Group Flow (vph) 149 655 154 365 903 43 123 610 41 121 1616 67
Confl. Peds. (#/hr) 15 26 26 15 15 24 24 15
Heavy Vehicles (%) 6% 5% 4% 2% 3% 3% 8% 4% 2% 2% 1% 2%
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Actuated Green, G (s) 42.1 35.1 35.1 51.1 41.1 41.1 42.3 36.3 36.3 42.3 36.3 36.3
Effective Green, g (s) 42.1 35.1 35.1 52.1 41.1 41.1 42.3 36.3 36.3 42.3 36.3 36.3
Actuated g/C Ratio 0.38 0.32 0.32 0.47 0.37 0.37 0.38 0.33 0.33 0.38 0.33 0.33
Clearance Time (s) 3.0 6.9 6.9 3.0 6.9 6.9 3.0 6.7 6.7 3.0 6.7 6.7
Lane Grp Cap (vph) 230 1109 482 401 1324 576 156 1664 508 324 1713 513
v/s Ratio Prot 0.04 0.19 c0.12 c0.25 c0.04 0.12 0.02 c0.31
v/s Ratio Perm 0.21 0.10 0.32 0.03 0.26 0.03 0.12 0.04
v/c Ratio 0.65 0.59 0.32 0.91 0.68 0.08 0.79 0.37 0.08 0.37 0.94 0.13
Uniform Delay, d1 23.8 31.4 28.4 21.4 29.0 22.2 26.9 28.1 25.4 22.4 35.9 25.8
Progression Factor 1.03 0.82 0.55 0.72 0.74 0.49 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 12.1 2.1 1.6 24.9 2.5 0.2 32.1 0.6 0.3 3.3 11.9 0.5
Delay (s) 36.6 27.8 17.3 40.4 24.1 11.1 59.1 28.7 25.7 25.7 47.8 26.3
Level of Service D C B D C B E C C C D C
Approach Delay (s) 26.5 27.3 32.6 44.2
Approach LOS C C C D

Intersection Summary
HCM 2000 Control Delay 34.2 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 19.6
Intersection Capacity Utilization 99.1% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 61 717 1270 59 117 116
Future Volume (vph) 61 717 1270 59 117 116
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 55.0 158.0 25.0 0.0
Storage Lanes 1 1 1 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Ped Bike Factor 0.97
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1825 3476 3544 1633 1789 1633
Flt Permitted 0.170 0.950
Satd. Flow (perm) 327 3476 3544 1588 1789 1633
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 64 47
Link Speed (k/h) 60 60 50
Link Distance (m) 255.3 279.4 117.5
Travel Time (s) 15.3 16.8 8.5
Confl. Peds. (#/hr) 3 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 5% 3% 0% 2% 0%
Adj. Flow (vph) 66 779 1380 64 127 126
Shared Lane Traffic (%)
Lane Group Flow (vph) 66 779 1380 64 127 126
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14
Number of Detectors 1 0 0 0 1 1
Detector Template 
Leading Detector (m) 14.0 0.0 0.0 0.0 15.0 15.0
Trailing Detector (m) 5.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 5.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 1.8 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA NA Perm Prot Perm
Protected Phases 2 6 4
Permitted Phases 2 6 4
Detector Phase 2 2 6 6 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 20.0 8.0 8.0
Minimum Split (s) 28.5 28.5 28.5 28.5 38.3 38.3
Total Split (s) 71.6 71.6 71.6 71.6 38.4 38.4
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Lane Group EBL EBT WBT WBR SBL SBR
Total Split (%) 65.1% 65.1% 65.1% 65.1% 34.9% 34.9%
Maximum Green (s) 65.1 65.1 65.1 65.1 32.1 32.1
Yellow Time (s) 4.3 4.3 4.3 4.3 3.3 3.3
All-Red Time (s) 2.2 2.2 2.2 2.2 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.5 6.5 6.5 6.5 6.3 6.3
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 15.0 15.0 15.0 15.0 25.0 25.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 84.0 84.0 84.0 84.0 13.2 13.2
Actuated g/C Ratio 0.76 0.76 0.76 0.76 0.12 0.12
v/c Ratio 0.27 0.29 0.51 0.05 0.59 0.53
Control Delay 7.1 2.9 3.9 0.5 56.6 35.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 7.1 2.9 3.9 0.5 56.6 35.9
LOS A A A A E D
Approach Delay 3.2 3.7 46.3
Approach LOS A A D

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 88 (80%), Referenced to phase 2:EBTL and 6:WBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.59
Intersection Signal Delay: 7.8 Intersection LOS: A
Intersection Capacity Utilization 68.0% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     282: HWY 2 (KINGSTON RD) & WESTNEY PLAZA
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Group Flow (vph) 66 779 1380 64 127 126
v/c Ratio 0.27 0.29 0.51 0.05 0.59 0.53
Control Delay 7.1 2.9 3.9 0.5 56.6 35.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 7.1 2.9 3.9 0.5 56.6 35.9
Queue Length 50th (m) 2.4 15.2 32.8 0.1 26.2 15.9
Queue Length 95th (m) m6.2 23.3 36.1 m0.8 43.0 32.9
Internal Link Dist (m) 231.3 255.4 93.5
Turn Bay Length (m) 55.0 158.0 25.0
Base Capacity (vph) 249 2654 2706 1227 522 509
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.27 0.29 0.51 0.05 0.24 0.25

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 61 717 1270 59 117 116
Future Volume (vph) 61 717 1270 59 117 116
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.5 6.5 6.5 6.5 6.3 6.3
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.97 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1824 3476 3544 1588 1789 1633
Flt Permitted 0.17 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 326 3476 3544 1588 1789 1633
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 66 779 1380 64 127 126
RTOR Reduction (vph) 0 0 0 15 0 41
Lane Group Flow (vph) 66 779 1380 49 127 85
Confl. Peds. (#/hr) 3 3
Heavy Vehicles (%) 0% 5% 3% 0% 2% 0%
Turn Type Perm NA NA Perm Prot Perm
Protected Phases 2 6 4
Permitted Phases 2 6 4
Actuated Green, G (s) 84.0 84.0 84.0 84.0 13.2 13.2
Effective Green, g (s) 84.0 84.0 84.0 84.0 13.2 13.2
Actuated g/C Ratio 0.76 0.76 0.76 0.76 0.12 0.12
Clearance Time (s) 6.5 6.5 6.5 6.5 6.3 6.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 248 2654 2706 1212 214 195
v/s Ratio Prot 0.22 c0.39 c0.07
v/s Ratio Perm 0.20 0.03 0.05
v/c Ratio 0.27 0.29 0.51 0.04 0.59 0.43
Uniform Delay, d1 3.9 4.0 5.0 3.2 45.9 44.9
Progression Factor 0.92 0.62 0.60 0.35 1.00 1.00
Incremental Delay, d2 2.3 0.2 0.6 0.1 4.4 1.5
Delay (s) 5.8 2.7 3.6 1.2 50.2 46.5
Level of Service A A A A D D
Approach Delay (s) 2.9 3.5 48.4
Approach LOS A A D

Intersection Summary
HCM 2000 Control Delay 7.8 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.52
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 12.8
Intersection Capacity Utilization 68.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 56 675 46 122 1150 12 96 39 109 16 105 213
Future Volume (vph) 56 675 46 122 1150 12 96 39 109 16 105 213
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 71.0 75.0 50.0 95.0 27.0 0.0 25.0 0.0
Storage Lanes 1 1 1 1 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.97 1.00 0.94 1.00 0.98 0.99 0.99
Frt 0.850 0.850 0.889 0.899
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1789 3444 1498 1722 3476 1541 1772 1557 0 1825 1679 0
Flt Permitted 0.175 0.353 0.278 0.614
Satd. Flow (perm) 330 3444 1448 637 3476 1452 517 1557 0 1171 1679 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 50 37 118 53
Link Speed (k/h) 60 60 50 50
Link Distance (m) 279.4 410.0 285.6 238.3
Travel Time (s) 16.8 24.6 20.6 17.2
Confl. Peds. (#/hr) 14 5 5 14 5 8 8 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 2% 6% 9% 6% 5% 6% 3% 8% 8% 0% 3% 1%
Adj. Flow (vph) 61 734 50 133 1250 13 104 42 118 17 114 232
Shared Lane Traffic (%)
Lane Group Flow (vph) 61 734 50 133 1250 13 104 160 0 17 346 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 0 0 0 0 0 0 1 1 1 1
Detector Template 
Leading Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 15.0 15.0 15.0 15.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 1.8 1.8 1.8 1.8 1.8 1.8 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 2 6 6 8 4
Detector Phase 2 2 2 6 6 6 8 8 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 28.0 28.0 28.0 28.0 28.0 28.0 35.0 35.0 35.0 35.0
Total Split (s) 69.0 69.0 69.0 69.0 69.0 69.0 41.0 41.0 41.0 41.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 62.7% 62.7% 62.7% 62.7% 62.7% 62.7% 37.3% 37.3% 37.3% 37.3%
Maximum Green (s) 62.3 62.3 62.3 62.3 62.3 62.3 34.3 34.3 34.3 34.3
Yellow Time (s) 4.7 4.7 4.7 4.7 4.7 4.7 3.9 3.9 3.9 3.9
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.8 2.8 2.8 2.8
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 -2.0 0.0 0.0 0.0
Total Lost Time (s) 6.7 6.7 6.7 6.7 6.7 6.7 4.7 6.7 6.7 6.7
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max C-Max C-Max None None None None
Walk Time (s) 15.0 15.0 15.0 15.0 15.0 15.0 20.0 20.0 20.0 20.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 8.0 8.0 8.0 8.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 71.5 71.5 71.5 71.5 71.5 71.5 27.1 25.1 25.1 25.1
Actuated g/C Ratio 0.65 0.65 0.65 0.65 0.65 0.65 0.25 0.23 0.23 0.23
v/c Ratio 0.29 0.33 0.05 0.32 0.55 0.01 0.82 0.36 0.06 0.82
Control Delay 24.2 18.0 10.1 12.8 12.7 0.2 81.6 12.3 30.2 49.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 24.2 18.0 10.1 12.8 12.7 0.2 81.6 12.3 30.2 49.1
LOS C B B B B A F B C D
Approach Delay 18.0 12.6 39.6 48.2
Approach LOS B B D D

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 70.4 (64%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.82
Intersection Signal Delay: 21.2 Intersection LOS: C
Intersection Capacity Utilization 95.4% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     283: RITCHIE AV/CHAPMAN DR & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 61 734 50 133 1250 13 104 160 17 346
v/c Ratio 0.29 0.33 0.05 0.32 0.55 0.01 0.82 0.36 0.06 0.82
Control Delay 24.2 18.0 10.1 12.8 12.7 0.2 81.6 12.3 30.2 49.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 24.2 18.0 10.1 12.8 12.7 0.2 81.6 12.3 30.2 49.1
Queue Length 50th (m) 9.5 66.3 3.4 11.6 70.7 0.0 21.1 7.2 2.9 60.6
Queue Length 95th (m) 26.7 81.8 11.9 28.8 110.5 0.4 #42.9 21.8 7.7 84.6
Internal Link Dist (m) 255.4 386.0 261.6 214.3
Turn Bay Length (m) 71.0 75.0 50.0 95.0 27.0 25.0
Base Capacity (vph) 214 2239 959 414 2260 957 170 566 365 560
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.29 0.33 0.05 0.32 0.55 0.01 0.61 0.28 0.05 0.62

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 56 675 46 122 1150 12 96 39 109 16 105 213
Future Volume (vph) 56 675 46 122 1150 12 96 39 109 16 105 213
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.7 6.7 6.7 6.7 6.7 6.7 4.7 6.7 6.7 6.7
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 0.94 1.00 0.98 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.89 1.00 0.90
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1782 3444 1448 1714 3476 1452 1767 1557 1812 1679
Flt Permitted 0.17 1.00 1.00 0.35 1.00 1.00 0.28 1.00 0.61 1.00
Satd. Flow (perm) 328 3444 1448 637 3476 1452 516 1557 1171 1679
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 61 734 50 133 1250 13 104 42 118 17 114 232
RTOR Reduction (vph) 0 0 18 0 0 5 0 91 0 0 41 0
Lane Group Flow (vph) 61 734 33 133 1250 8 104 69 0 17 305 0
Confl. Peds. (#/hr) 14 5 5 14 5 8 8 5
Heavy Vehicles (%) 2% 6% 9% 6% 5% 6% 3% 8% 8% 0% 3% 1%
Turn Type Perm NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 2 6 6 8 4
Actuated Green, G (s) 71.5 71.5 71.5 71.5 71.5 71.5 25.1 25.1 25.1 25.1
Effective Green, g (s) 71.5 71.5 71.5 71.5 71.5 71.5 27.1 25.1 25.1 25.1
Actuated g/C Ratio 0.65 0.65 0.65 0.65 0.65 0.65 0.25 0.23 0.23 0.23
Clearance Time (s) 6.7 6.7 6.7 6.7 6.7 6.7 6.7 6.7 6.7 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 213 2238 941 414 2259 943 127 355 267 383
v/s Ratio Prot 0.21 c0.36 0.04 0.18
v/s Ratio Perm 0.19 0.02 0.21 0.01 c0.20 0.01
v/c Ratio 0.29 0.33 0.03 0.32 0.55 0.01 0.82 0.19 0.06 0.80
Uniform Delay, d1 8.3 8.6 6.9 8.5 10.5 6.8 39.1 34.3 33.2 40.0
Progression Factor 1.81 1.85 3.49 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.3 0.4 0.1 2.0 1.0 0.0 32.0 0.3 0.1 10.9
Delay (s) 18.3 16.2 24.1 10.6 11.5 6.8 71.2 34.6 33.3 51.0
Level of Service B B C B B A E C C D
Approach Delay (s) 16.9 11.4 49.0 50.2
Approach LOS B B D D

Intersection Summary
HCM 2000 Control Delay 21.4 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 13.4
Intersection Capacity Utilization 95.4% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 31 770 11 8 1288 14 10 0 5 4 0 37
Future Volume (vph) 31 770 11 8 1288 14 10 0 5 4 0 37
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 65.0 30.0 35.0 110.0 15.0 0.0 95.0 0.0
Storage Lanes 1 1 1 1 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.97 1.00 0.97 1.00 0.99 1.00 0.99
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1825 3510 1633 1825 3544 1633 1825 1609 0 1825 1519 0
Flt Permitted 0.177 0.337 0.800 0.800
Satd. Flow (perm) 340 3510 1585 646 3544 1588 1534 1609 0 1533 1519 0
Right Turn on Red No No Yes Yes
Satd. Flow (RTOR) 135 39
Link Speed (k/h) 60 60 50 50
Link Distance (m) 103.8 78.1 173.0 140.7
Travel Time (s) 6.2 4.7 12.5 10.1
Confl. Peds. (#/hr) 4 5 5 4 2 3 3 2
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 4% 0% 0% 3% 0% 0% 0% 0% 0% 0% 6%
Adj. Flow (vph) 34 837 12 9 1400 15 11 0 5 4 0 40
Shared Lane Traffic (%)
Lane Group Flow (vph) 34 837 12 9 1400 15 11 5 0 4 40 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 1 0 0 1 1 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 24.0 0.0 0.0 9.0 9.0 13.0 13.0
Trailing Detector (m) 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 -2.0 -2.0
Detector 1 Position(m) 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 -2.0 -2.0
Detector 1 Size(m) 9.0 1.8 1.8 9.0 1.8 1.8 9.0 9.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 2 6 6 8 4
Detector Phase 2 2 2 6 6 6 8 8 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 32.6 32.6 32.6 32.6 32.6 32.6 39.9 39.9 39.9 39.9
Total Split (s) 60.0 60.0 60.0 60.0 60.0 60.0 40.0 40.0 40.0 40.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 60.0% 60.0% 60.0% 60.0% 60.0% 60.0% 40.0% 40.0% 40.0% 40.0%
Maximum Green (s) 53.4 53.4 53.4 53.4 53.4 53.4 32.9 32.9 32.9 32.9
Yellow Time (s) 4.4 4.4 4.4 4.4 4.4 4.4 3.6 3.6 3.6 3.6
All-Red Time (s) 2.2 2.2 2.2 2.2 2.2 2.2 3.5 3.5 3.5 3.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.6 6.6 6.6 6.6 6.6 6.6 7.1 7.1 7.1 7.1
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max C-Max C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 19.0 19.0 19.0 19.0 19.0 19.0 25.0 25.0 25.0 25.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 86.8 86.8 86.8 86.8 86.8 86.8 8.2 8.2 8.2 8.2
Actuated g/C Ratio 0.87 0.87 0.87 0.87 0.87 0.87 0.08 0.08 0.08 0.08
v/c Ratio 0.12 0.27 0.01 0.02 0.46 0.01 0.09 0.02 0.03 0.25
Control Delay 4.0 2.9 3.0 0.4 0.9 0.3 44.0 0.2 42.8 18.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 4.0 2.9 3.0 0.4 0.9 0.3 44.0 0.2 42.8 18.5
LOS A A A A A A D A D B
Approach Delay 2.9 0.9 30.3 20.7
Approach LOS A A C C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 95 (95%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.46
Intersection Signal Delay: 2.2 Intersection LOS: A
Intersection Capacity Utilization 63.8% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     289: HAKIM PLAZA/DURHAM CENTRE & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 34 837 12 9 1400 15 11 5 4 40
v/c Ratio 0.12 0.27 0.01 0.02 0.46 0.01 0.09 0.02 0.03 0.25
Control Delay 4.0 2.9 3.0 0.4 0.9 0.3 44.0 0.2 42.8 18.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 4.0 2.9 3.0 0.4 0.9 0.3 44.0 0.2 42.8 18.5
Queue Length 50th (m) 1.5 20.3 0.5 0.0 1.1 0.0 2.0 0.0 0.7 0.2
Queue Length 95th (m) m3.5 29.2 m1.2 m0.1 3.1 m0.1 7.4 0.0 4.0 9.9
Internal Link Dist (m) 79.8 54.1 149.0 116.7
Turn Bay Length (m) 65.0 30.0 35.0 110.0 15.0 95.0
Base Capacity (vph) 295 3046 1375 560 3075 1378 504 619 504 525
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.12 0.27 0.01 0.02 0.46 0.01 0.02 0.01 0.01 0.08

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



HCM Signalized Intersection Capacity Analysis AM Peak Hour
289: HAKIM PLAZA/DURHAM CENTRE & HWY 2 (KINGSTON RD)Pickering Ajax - 2031 Future Background AM

Synchro 11 12-23-2020
IBI Group Page 32

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 31 770 11 8 1288 14 10 0 5 4 0 37
Future Volume (vph) 31 770 11 8 1288 14 10 0 5 4 0 37
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.6 6.6 6.6 6.6 6.6 6.6 7.1 7.1 7.1 7.1
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 0.97 1.00 0.99 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1823 3510 1585 1820 3544 1588 1822 1609 1820 1519
Flt Permitted 0.18 1.00 1.00 0.34 1.00 1.00 0.80 1.00 0.80 1.00
Satd. Flow (perm) 339 3510 1585 645 3544 1588 1534 1609 1533 1519
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 34 837 12 9 1400 15 11 0 5 4 0 40
RTOR Reduction (vph) 0 0 0 0 0 0 0 5 0 0 37 0
Lane Group Flow (vph) 34 837 12 9 1400 15 11 0 0 4 3 0
Confl. Peds. (#/hr) 4 5 5 4 2 3 3 2
Heavy Vehicles (%) 0% 4% 0% 0% 3% 0% 0% 0% 0% 0% 0% 6%
Turn Type Perm NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 2 6 6 8 4
Actuated Green, G (s) 81.3 81.3 81.3 81.3 81.3 81.3 5.0 5.0 5.0 5.0
Effective Green, g (s) 81.3 81.3 81.3 81.3 81.3 81.3 5.0 5.0 5.0 5.0
Actuated g/C Ratio 0.81 0.81 0.81 0.81 0.81 0.81 0.05 0.05 0.05 0.05
Clearance Time (s) 6.6 6.6 6.6 6.6 6.6 6.6 7.1 7.1 7.1 7.1
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 275 2853 1288 524 2881 1291 76 80 76 75
v/s Ratio Prot 0.24 c0.40 0.00 0.00
v/s Ratio Perm 0.10 0.01 0.01 0.01 c0.01 0.00
v/c Ratio 0.12 0.29 0.01 0.02 0.49 0.01 0.14 0.00 0.05 0.04
Uniform Delay, d1 1.9 2.3 1.8 1.8 2.9 1.8 45.5 45.1 45.2 45.2
Progression Factor 1.18 1.19 1.20 0.13 0.17 0.12 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.8 0.2 0.0 0.1 0.5 0.0 0.9 0.0 0.3 0.2
Delay (s) 3.1 3.0 2.1 0.3 1.0 0.2 46.3 45.1 45.5 45.4
Level of Service A A A A A A D D D D
Approach Delay (s) 3.0 1.0 46.0 45.4
Approach LOS A A D D

Intersection Summary
HCM 2000 Control Delay 2.8 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.47
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 13.7
Intersection Capacity Utilization 63.8% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings AM Peak Hour
299: RR 41 (SALEM RD) & HIGHWAY 2 Pickering Ajax - 2031 Future Background AM

Synchro 11 12-23-2020
IBI Group Page 33

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 82 426 246 447 990 81 165 508 144 52 1182 134
Future Volume (vph) 82 426 246 447 990 81 165 508 144 52 1182 134
Ideal Flow (vphpl) 1900 1900 1900 1900 2005 1900 1900 1900 1900 1900 2000 1900
Storage Length (m) 130.0 145.0 120.0 65.0 155.0 145.0 95.0 70.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 *1.00 1.00
Ped Bike Factor 1.00 0.98 0.99 0.98 1.00 0.98 1.00 0.98
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1668 3545 1536 1750 3888 1597 1733 3433 1536 1716 3878 1536
Flt Permitted 0.161 0.409 0.102 0.377
Satd. Flow (perm) 282 3545 1500 749 3888 1562 186 3433 1506 679 3878 1506
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 139 106 157 133
Link Speed (k/h) 60 60 60 60
Link Distance (m) 181.4 167.4 451.2 143.2
Travel Time (s) 10.9 10.0 27.1 8.6
Confl. Peds. (#/hr) 8 9 9 8 8 8 8 8
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 7% 6% 4% 2% 2% 0% 3% 4% 4% 4% 2% 4%
Adj. Flow (vph) 89 463 267 486 1076 88 179 552 157 57 1285 146
Shared Lane Traffic (%)
Lane Group Flow (vph) 89 463 267 486 1076 88 179 552 157 57 1285 146
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 0.95 1.01 1.01 1.01 1.01 1.01 0.95 1.01
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Minimum Split (s) 8.0 29.2 29.2 8.0 29.2 29.2 8.0 38.7 38.7 8.0 38.7 38.7
Total Split (s) 8.0 31.0 31.0 18.0 41.0 41.0 8.0 43.0 43.0 8.0 43.0 43.0
Total Split (%) 8.0% 31.0% 31.0% 18.0% 41.0% 41.0% 8.0% 43.0% 43.0% 8.0% 43.0% 43.0%
Maximum Green (s) 5.0 24.8 24.8 15.0 34.8 34.8 5.0 36.3 36.3 5.0 36.3 36.3
Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.2 4.2
All-Red Time (s) 0.0 2.0 2.0 0.0 2.0 2.0 0.0 2.5 2.5 0.0 2.5 2.5
Lost Time Adjust (s) 0.0 0.0 0.0 -3.0 0.0 0.0 -3.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.2 6.2 0.0 6.2 6.2 0.0 6.7 6.7 3.0 6.7 6.7
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 16.0 16.0 16.0 16.0 25.0 25.0 25.0 25.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 33.0 24.8 24.8 49.0 34.8 34.8 51.0 36.3 36.3 45.0 36.3 36.3
Actuated g/C Ratio 0.33 0.25 0.25 0.49 0.35 0.35 0.51 0.36 0.36 0.45 0.36 0.36
v/c Ratio 0.55 0.53 0.56 0.89 0.80 0.14 0.82 0.44 0.24 0.16 0.91 0.23
Control Delay 27.0 30.0 18.5 25.8 10.1 0.3 47.4 25.6 4.6 15.2 41.6 5.9
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 27.0 30.0 18.5 25.8 10.1 0.3 47.4 25.6 4.6 15.2 41.6 5.9
LOS C C B C B A D C A B D A
Approach Delay 26.0 14.2 26.3 37.1
Approach LOS C B C D

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 83 (83%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 85
Control Type: Pretimed
Maximum v/c Ratio: 0.91
Intersection Signal Delay: 25.4 Intersection LOS: C
Intersection Capacity Utilization 101.5% ICU Level of Service G
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     299: RR 41 (SALEM RD) & HIGHWAY 2
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 89 463 267 486 1076 88 179 552 157 57 1285 146
v/c Ratio 0.55 0.53 0.56 0.89 0.80 0.14 0.82 0.44 0.24 0.16 0.91 0.23
Control Delay 27.0 30.0 18.5 25.8 10.1 0.3 47.4 25.6 4.6 15.2 41.6 5.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 27.0 30.0 18.5 25.8 10.1 0.3 47.4 25.6 4.6 15.2 41.6 5.9
Queue Length 50th (m) 6.9 37.9 23.5 23.7 16.6 0.0 18.1 42.2 0.0 5.7 117.1 1.6
Queue Length 95th (m) #12.4 54.7 48.3 m25.7 m18.0 m0.0 #52.9 57.0 12.5 12.4 #156.3 13.9
Internal Link Dist (m) 157.4 143.4 427.2 119.2
Turn Bay Length (m) 130.0 145.0 120.0 65.0 155.0 145.0 95.0 70.0
Base Capacity (vph) 162 879 476 547 1353 612 218 1246 646 357 1407 631
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.55 0.53 0.56 0.89 0.80 0.14 0.82 0.44 0.24 0.16 0.91 0.23

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 82 426 246 447 990 81 165 508 144 52 1182 134
Future Volume (vph) 82 426 246 447 990 81 165 508 144 52 1182 134
Ideal Flow (vphpl) 1900 1900 1900 1900 2005 1900 1900 1900 1900 1900 2000 1900
Total Lost time (s) 3.0 6.2 6.2 0.0 6.2 6.2 0.0 6.7 6.7 3.0 6.7 6.7
Lane Util. Factor 1.00 *1.00 1.00 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 *1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1668 3545 1500 1746 3888 1562 1733 3433 1506 1714 3878 1506
Flt Permitted 0.16 1.00 1.00 0.41 1.00 1.00 0.10 1.00 1.00 0.38 1.00 1.00
Satd. Flow (perm) 283 3545 1500 752 3888 1562 186 3433 1506 681 3878 1506
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 89 463 267 486 1076 88 179 552 157 57 1285 146
RTOR Reduction (vph) 0 0 105 0 0 57 0 0 100 0 0 85
Lane Group Flow (vph) 89 463 162 486 1076 31 179 552 57 57 1285 61
Confl. Peds. (#/hr) 8 9 9 8 8 8 8 8
Heavy Vehicles (%) 7% 6% 4% 2% 2% 0% 3% 4% 4% 4% 2% 4%
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Actuated Green, G (s) 29.8 24.8 24.8 42.8 34.8 34.8 41.3 36.3 36.3 41.3 36.3 36.3
Effective Green, g (s) 29.8 24.8 24.8 45.8 34.8 34.8 47.3 36.3 36.3 41.3 36.3 36.3
Actuated g/C Ratio 0.30 0.25 0.25 0.46 0.35 0.35 0.47 0.36 0.36 0.41 0.36 0.36
Clearance Time (s) 3.0 6.2 6.2 3.0 6.2 6.2 3.0 6.7 6.7 3.0 6.7 6.7
Lane Grp Cap (vph) 153 879 372 523 1353 543 211 1246 546 332 1407 546
v/s Ratio Prot 0.03 0.13 c0.17 c0.28 c0.07 0.16 0.01 c0.33
v/s Ratio Perm 0.14 0.11 0.26 0.02 0.33 0.04 0.06 0.04
v/c Ratio 0.58 0.53 0.44 0.93 0.80 0.06 0.85 0.44 0.10 0.17 0.91 0.11
Uniform Delay, d1 26.8 32.5 31.7 21.6 29.4 21.7 21.0 24.2 21.1 18.0 30.4 21.2
Progression Factor 0.80 0.85 0.88 0.73 0.26 0.01 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 14.9 2.2 3.6 14.3 2.3 0.1 32.4 1.1 0.4 1.1 10.6 0.4
Delay (s) 36.3 29.8 31.7 30.0 10.0 0.4 53.4 25.3 21.5 19.1 40.9 21.6
Level of Service D C C C B A D C C B D C
Approach Delay (s) 31.1 15.4 30.3 38.2
Approach LOS C B C D

Intersection Summary
HCM 2000 Control Delay 27.8 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.9
Intersection Capacity Utilization 101.5% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 52 685 1174 71 51 8
Future Volume (vph) 52 685 1174 71 51 8
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 95.0 108.0 15.0 0.0
Storage Lanes 1 0 1 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 1.00 0.95 0.91 0.91 1.00 1.00
Ped Bike Factor 1.00 1.00 0.98
Frt 0.991 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1825 3476 4948 0 1789 1633
Flt Permitted 0.186 0.950
Satd. Flow (perm) 356 3476 4948 0 1789 1606
Right Turn on Red No Yes
Satd. Flow (RTOR) 9
Link Speed (k/h) 60 60 50
Link Distance (m) 127.0 65.0 101.5
Travel Time (s) 7.6 3.9 7.3
Confl. Peds. (#/hr) 9 9 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 5% 5% 1% 2% 0%
Adj. Flow (vph) 57 745 1276 77 55 9
Shared Lane Traffic (%)
Lane Group Flow (vph) 57 745 1353 0 55 9
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14
Number of Detectors 1 0 0 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 13.0 13.0
Trailing Detector (m) 15.0 0.0 0.0 -2.0 -2.0
Detector 1 Position(m) 15.0 0.0 0.0 -2.0 -2.0
Detector 1 Size(m) 9.0 1.8 1.8 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA NA Prot Perm
Protected Phases 2 6 4
Permitted Phases 2 4
Detector Phase 2 2 6 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 8.0 8.0
Minimum Split (s) 28.0 28.0 28.0 38.0 38.0
Total Split (s) 62.0 62.0 62.0 38.0 38.0
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Lane Group EBL EBT WBT WBR SBL SBR
Total Split (%) 62.0% 62.0% 62.0% 38.0% 38.0%
Maximum Green (s) 55.4 55.4 55.4 31.3 31.3
Yellow Time (s) 4.5 4.5 4.5 3.0 3.0
All-Red Time (s) 2.1 2.1 2.1 3.7 3.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.6 6.6 6.6 6.7 6.7
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 12.0 12.0 12.0 24.0 24.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 81.7 81.7 81.7 9.3 9.3
Actuated g/C Ratio 0.82 0.82 0.82 0.09 0.09
v/c Ratio 0.20 0.26 0.33 0.33 0.06
Control Delay 5.2 3.2 1.7 47.6 22.2
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 5.2 3.2 1.7 47.6 22.2
LOS A A A D C
Approach Delay 3.4 1.7 44.0
Approach LOS A A D

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 29 (29%), Referenced to phase 2:EBTL and 6:WBT, Start of Green
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.33
Intersection Signal Delay: 3.5 Intersection LOS: A
Intersection Capacity Utilization 63.9% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     611: HWY 2 (KINGSTON RD) & BEST BUY ENT
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Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 57 745 1353 55 9
v/c Ratio 0.20 0.26 0.33 0.33 0.06
Control Delay 5.2 3.2 1.7 47.6 22.2
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 5.2 3.2 1.7 47.6 22.2
Queue Length 50th (m) 2.3 16.7 5.5 10.2 0.0
Queue Length 95th (m) 7.2 26.3 9.5 21.3 4.6
Internal Link Dist (m) 103.0 41.0 77.5
Turn Bay Length (m) 95.0 15.0
Base Capacity (vph) 291 2839 4042 559 508
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.20 0.26 0.33 0.10 0.02

Intersection Summary
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 52 685 1174 71 51 8
Future Volume (vph) 52 685 1174 71 51 8
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.6 6.6 6.6 6.7 6.7
Lane Util. Factor 1.00 0.95 0.91 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1819 3476 4951 1789 1606
Flt Permitted 0.19 1.00 1.00 0.95 1.00
Satd. Flow (perm) 356 3476 4951 1789 1606
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 57 745 1276 77 55 9
RTOR Reduction (vph) 0 0 0 0 0 8
Lane Group Flow (vph) 57 745 1353 0 55 1
Confl. Peds. (#/hr) 9 9 5
Heavy Vehicles (%) 0% 5% 5% 1% 2% 0%
Turn Type Perm NA NA Prot Perm
Protected Phases 2 6 4
Permitted Phases 2 4
Actuated Green, G (s) 79.0 79.0 79.0 7.7 7.7
Effective Green, g (s) 79.0 79.0 79.0 7.7 7.7
Actuated g/C Ratio 0.79 0.79 0.79 0.08 0.08
Clearance Time (s) 6.6 6.6 6.6 6.7 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 281 2746 3911 137 123
v/s Ratio Prot 0.21 c0.27 c0.03
v/s Ratio Perm 0.16 0.00
v/c Ratio 0.20 0.27 0.35 0.40 0.01
Uniform Delay, d1 2.6 2.8 3.0 44.0 42.6
Progression Factor 1.00 1.00 0.49 1.00 1.00
Incremental Delay, d2 1.6 0.2 0.2 1.9 0.0
Delay (s) 4.2 3.1 1.7 45.9 42.6
Level of Service A A A D D
Approach Delay (s) 3.1 1.7 45.4
Approach LOS A A D

Intersection Summary
HCM 2000 Control Delay 3.5 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.35
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 13.3
Intersection Capacity Utilization 63.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 51 498 1319 19 27 71
Future Volume (vph) 51 498 1319 19 27 71
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 100.0 59.0 80.0 0.0
Storage Lanes 1 1 1 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Ped Bike Factor 1.00 0.98 0.99
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1659 3510 3579 1633 1825 1585
Flt Permitted 0.168 0.950
Satd. Flow (perm) 293 3510 3579 1593 1825 1562
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 21 60
Link Speed (k/h) 70 70 50
Link Distance (m) 987.2 325.5 139.1
Travel Time (s) 50.8 16.7 10.0
Confl. Peds. (#/hr) 2 2 2
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 10% 4% 2% 0% 0% 3%
Adj. Flow (vph) 55 541 1434 21 29 77
Shared Lane Traffic (%)
Lane Group Flow (vph) 55 541 1434 21 29 77
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14
Number of Detectors 1 0 0 0 2 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 0.0 24.0 14.0
Trailing Detector (m) 15.0 0.0 0.0 0.0 -1.0 -1.0
Detector 1 Position(m) 15.0 0.0 0.0 0.0 -1.0 -1.0
Detector 1 Size(m) 9.0 1.8 1.8 1.8 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 15.0
Detector 2 Size(m) 9.0
Detector 2 Type Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0
Turn Type Perm NA NA Perm Prot Perm
Protected Phases 2 6 4
Permitted Phases 2 6 4
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Lane Group EBL EBT WBT WBR SBL SBR
Detector Phase 2 2 6 6 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 20.0 8.0 8.0
Minimum Split (s) 30.0 30.0 30.0 30.0 27.0 27.0
Total Split (s) 73.0 73.0 73.0 73.0 27.0 27.0
Total Split (%) 73.0% 73.0% 73.0% 73.0% 27.0% 27.0%
Maximum Green (s) 66.4 66.4 66.4 66.4 21.1 21.1
Yellow Time (s) 4.8 4.8 4.8 4.8 3.7 3.7
All-Red Time (s) 1.8 1.8 1.8 1.8 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.6 6.6 6.6 6.6 5.9 5.9
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None
Walk Time (s) 17.0 17.0 17.0 17.0 16.0 16.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 82.9 82.9 82.9 82.9 8.7 8.7
Actuated g/C Ratio 0.83 0.83 0.83 0.83 0.09 0.09
v/c Ratio 0.23 0.19 0.48 0.02 0.18 0.41
Control Delay 5.6 2.6 2.2 0.5 44.6 22.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 5.6 2.6 2.2 0.5 44.6 22.4
LOS A A A A D C
Approach Delay 2.9 2.2 28.4
Approach LOS A A C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 15 (15%), Referenced to phase 2:EBTL and 6:WBT, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.48
Intersection Signal Delay: 3.7 Intersection LOS: A
Intersection Capacity Utilization 60.2% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     627: HWY 2 (KINGSTON RD) & ALEXANDER'S CROSSING
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Group Flow (vph) 55 541 1434 21 29 77
v/c Ratio 0.23 0.19 0.48 0.02 0.18 0.41
Control Delay 5.6 2.6 2.2 0.5 44.6 22.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 5.6 2.6 2.2 0.5 44.6 22.4
Queue Length 50th (m) 2.1 10.3 29.4 0.1 5.4 3.1
Queue Length 95th (m) 7.0 16.8 27.0 m0.3 13.5 16.4
Internal Link Dist (m) 963.2 301.5 115.1
Turn Bay Length (m) 100.0 59.0 80.0
Base Capacity (vph) 242 2909 2967 1324 385 376
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.23 0.19 0.48 0.02 0.08 0.20

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 51 498 1319 19 27 71
Future Volume (vph) 51 498 1319 19 27 71
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.6 6.6 6.6 6.6 5.9 5.9
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.98 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1658 3510 3579 1593 1825 1562
Flt Permitted 0.17 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 293 3510 3579 1593 1825 1562
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 55 541 1434 21 29 77
RTOR Reduction (vph) 0 0 0 4 0 56
Lane Group Flow (vph) 55 541 1434 17 29 21
Confl. Peds. (#/hr) 2 2 2
Heavy Vehicles (%) 10% 4% 2% 0% 0% 3%
Turn Type Perm NA NA Perm Prot Perm
Protected Phases 2 6 4
Permitted Phases 2 6 4
Actuated Green, G (s) 80.4 80.4 80.4 80.4 7.1 7.1
Effective Green, g (s) 80.4 80.4 80.4 80.4 7.1 7.1
Actuated g/C Ratio 0.80 0.80 0.80 0.80 0.07 0.07
Clearance Time (s) 6.6 6.6 6.6 6.6 5.9 5.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 235 2822 2877 1280 129 110
v/s Ratio Prot 0.15 c0.40 c0.02
v/s Ratio Perm 0.19 0.01 0.01
v/c Ratio 0.23 0.19 0.50 0.01 0.22 0.19
Uniform Delay, d1 2.4 2.3 3.2 1.9 43.9 43.8
Progression Factor 1.00 1.00 0.51 0.44 1.00 1.00
Incremental Delay, d2 2.3 0.2 0.5 0.0 0.9 0.9
Delay (s) 4.7 2.4 2.2 0.9 44.7 44.6
Level of Service A A A A D D
Approach Delay (s) 2.6 2.1 44.6
Approach LOS A A D

Intersection Summary
HCM 2000 Control Delay 4.4 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.5
Intersection Capacity Utilization 60.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 78 469 1038 51 105 320
Future Volume (vph) 78 469 1038 51 105 320
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 105.0 60.0 50.0 0.0
Storage Lanes 1 1 1 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1755 3444 3579 1601 1789 1617
Flt Permitted 0.209 0.950
Satd. Flow (perm) 386 3444 3579 1601 1789 1617
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 55 71
Link Speed (k/h) 70 70 60
Link Distance (m) 325.5 140.2 739.1
Travel Time (s) 16.7 7.2 44.3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 4% 6% 2% 2% 2% 1%
Adj. Flow (vph) 85 510 1128 55 114 348
Shared Lane Traffic (%)
Lane Group Flow (vph) 85 510 1128 55 114 348
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14
Number of Detectors 1 0 0 0 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 0.0 15.0 15.0
Trailing Detector (m) 15.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 1.8 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA NA Perm Prot Perm
Protected Phases 2 6 4
Permitted Phases 2 6 4
Detector Phase 2 2 6 6 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 20.0 8.0 8.0
Minimum Split (s) 29.0 29.0 29.0 29.0 27.0 27.0
Total Split (s) 62.0 62.0 62.0 62.0 38.0 38.0
Total Split (%) 62.0% 62.0% 62.0% 62.0% 38.0% 38.0%
Maximum Green (s) 55.2 55.2 55.2 55.2 31.7 31.7
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Lane Group EBL EBT WBT WBR SBL SBR
Yellow Time (s) 5.0 5.0 5.0 5.0 4.2 4.2
All-Red Time (s) 1.8 1.8 1.8 1.8 2.1 2.1
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.8 6.8 6.8 6.8 6.3 6.3
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None
Walk Time (s) 16.0 16.0 16.0 16.0 15.0 15.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 63.8 63.8 63.8 63.8 23.1 23.1
Actuated g/C Ratio 0.64 0.64 0.64 0.64 0.23 0.23
v/c Ratio 0.35 0.23 0.49 0.05 0.28 0.81
Control Delay 14.0 8.0 11.5 2.9 31.4 43.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 14.0 8.0 11.5 2.9 31.4 43.4
LOS B A B A C D
Approach Delay 8.9 11.1 40.4
Approach LOS A B D

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 8 (8%), Referenced to phase 2:EBTL and 6:WBT, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.81
Intersection Signal Delay: 16.6 Intersection LOS: B
Intersection Capacity Utilization 68.6% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     629: HWY 2 (KINGSTON RD) & AUDLEY RD
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Group Flow (vph) 85 510 1128 55 114 348
v/c Ratio 0.35 0.23 0.49 0.05 0.28 0.81
Control Delay 14.0 8.0 11.5 2.9 31.4 43.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 14.0 8.0 11.5 2.9 31.4 43.4
Queue Length 50th (m) 6.1 18.8 55.7 0.0 18.2 51.6
Queue Length 95th (m) 23.1 28.1 89.3 5.1 29.2 75.0
Internal Link Dist (m) 301.5 116.2 715.1
Turn Bay Length (m) 105.0 60.0 50.0
Base Capacity (vph) 246 2198 2284 1041 567 561
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.35 0.23 0.49 0.05 0.20 0.62

Intersection Summary
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 78 469 1038 51 105 320
Future Volume (vph) 78 469 1038 51 105 320
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.8 6.8 6.8 6.8 6.3 6.3
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1755 3444 3579 1601 1789 1617
Flt Permitted 0.21 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 386 3444 3579 1601 1789 1617
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 85 510 1128 55 114 348
RTOR Reduction (vph) 0 0 0 20 0 55
Lane Group Flow (vph) 85 510 1128 35 114 293
Heavy Vehicles (%) 4% 6% 2% 2% 2% 1%
Turn Type Perm NA NA Perm Prot Perm
Protected Phases 2 6 4
Permitted Phases 2 6 4
Actuated Green, G (s) 63.8 63.8 63.8 63.8 23.1 23.1
Effective Green, g (s) 63.8 63.8 63.8 63.8 23.1 23.1
Actuated g/C Ratio 0.64 0.64 0.64 0.64 0.23 0.23
Clearance Time (s) 6.8 6.8 6.8 6.8 6.3 6.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 246 2197 2283 1021 413 373
v/s Ratio Prot 0.15 c0.32 0.06
v/s Ratio Perm 0.22 0.02 c0.18
v/c Ratio 0.35 0.23 0.49 0.03 0.28 0.79
Uniform Delay, d1 8.4 7.7 9.6 6.7 31.6 36.1
Progression Factor 0.86 0.90 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.8 0.2 0.8 0.1 0.4 10.5
Delay (s) 11.1 7.1 10.3 6.8 31.9 46.6
Level of Service B A B A C D
Approach Delay (s) 7.7 10.2 43.0
Approach LOS A B D

Intersection Summary
HCM 2000 Control Delay 16.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 13.1
Intersection Capacity Utilization 68.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 42 732 0 0 1784 42 0 0 0 94 0 94
Future Volume (vph) 42 732 0 0 1784 42 0 0 0 94 0 94
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 40.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 1 0 0 0 0 0 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.997 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1750 3500 0 0 3489 0 0 0 0 1750 0 1566
Flt Permitted 0.080 0.950
Satd. Flow (perm) 147 3500 0 0 3489 0 0 0 0 1750 0 1566
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 6 48
Link Speed (k/h) 48 48 48 48
Link Distance (m) 830.5 322.1 13.3 246.4
Travel Time (s) 62.3 24.2 1.0 18.5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 46 796 0 0 1939 46 0 0 0 102 0 102
Shared Lane Traffic (%)
Lane Group Flow (vph) 46 796 0 0 1985 0 0 0 0 102 0 102
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Turn Type Perm NA NA Perm Perm
Protected Phases 4 8
Permitted Phases 4 6 6
Minimum Split (s) 22.5 22.5 22.5 22.5 22.5
Total Split (s) 56.8 56.8 56.8 23.2 23.2
Total Split (%) 71.0% 71.0% 71.0% 29.0% 29.0%
Maximum Green (s) 50.3 50.3 50.3 16.7 16.7
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.8 2.8 2.8 2.8 2.8
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.5 6.5 6.5 6.5 6.5
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 11.0 11.0 11.0 11.0 11.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 50.3 50.3 50.3 16.7 16.7
Actuated g/C Ratio 0.63 0.63 0.63 0.21 0.21
v/c Ratio 0.50 0.36 0.90 0.28 0.28
Control Delay 31.8 7.7 25.9 29.1 17.9
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 31.8 7.7 25.9 29.1 17.9
LOS C A C C B
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Approach Delay 9.0 25.9 23.5
Approach LOS A C C

Intersection Summary
Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 0 (0%), Referenced to phase 2: and 6:SBL, Start of Green
Natural Cycle: 75
Control Type: Pretimed
Maximum v/c Ratio: 0.90
Intersection Signal Delay: 21.0 Intersection LOS: C
Intersection Capacity Utilization 67.3% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     28: Dundas St. & Des Newman Bvld
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Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 46 796 1985 102 102
v/c Ratio 0.50 0.36 0.90 0.28 0.28
Control Delay 31.8 7.7 25.9 29.1 17.9
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 31.8 7.7 25.9 29.1 17.9
Queue Length 50th (m) 3.1 25.0 155.2 12.1 6.2
Queue Length 95th (m) #18.6 33.7 #184.3 24.1 17.7
Internal Link Dist (m) 806.5 298.1
Turn Bay Length (m) 40.0
Base Capacity (vph) 92 2200 2195 365 364
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.50 0.36 0.90 0.28 0.28

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 42 732 0 0 1784 42 0 0 0 94 0 94
Future Volume (vph) 42 732 0 0 1784 42 0 0 0 94 0 94
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.5 6.5 6.5 6.5
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1750 3500 3488 1750 1566
Flt Permitted 0.08 1.00 1.00 0.95 1.00
Satd. Flow (perm) 146 3500 3488 1750 1566
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 46 796 0 0 1939 46 0 0 0 102 0 102
RTOR Reduction (vph) 0 0 0 0 2 0 0 0 0 0 0 38
Lane Group Flow (vph) 46 796 0 0 1983 0 0 0 0 102 0 64
Turn Type Perm NA NA Perm Perm
Protected Phases 4 8
Permitted Phases 4 6 6
Actuated Green, G (s) 50.3 50.3 50.3 16.7 16.7
Effective Green, g (s) 50.3 50.3 50.3 16.7 16.7
Actuated g/C Ratio 0.63 0.63 0.63 0.21 0.21
Clearance Time (s) 6.5 6.5 6.5 6.5 6.5
Lane Grp Cap (vph) 91 2200 2193 365 326
v/s Ratio Prot 0.23 c0.57
v/s Ratio Perm 0.31 c0.06 0.04
v/c Ratio 0.51 0.36 0.90 0.28 0.20
Uniform Delay, d1 8.1 7.1 12.8 26.6 26.1
Progression Factor 1.00 1.00 1.53 1.00 1.00
Incremental Delay, d2 18.7 0.5 5.5 1.9 1.3
Delay (s) 26.7 7.6 25.0 28.5 27.5
Level of Service C A C C C
Approach Delay (s) 8.6 25.0 0.0 28.0
Approach LOS A C A C

Intersection Summary
HCM 2000 Control Delay 20.7 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 67.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 51 521 21 21 1317 63 137 40 21 201 42 294
Future Volume (vph) 51 521 21 21 1317 63 137 40 21 201 42 294
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 74.7 0.0 17.7 0.0 48.3 0.0 22.6 31.0
Storage Lanes 1 0 1 0 1 0 1 1
Taper Length (m) 52.7 27.2 35.3 27.7
Lane Util. Factor 1.00 *1.00 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.99 1.00 0.98 0.99 1.00 0.96
Frt 0.994 0.993 0.948 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1653 3328 0 1513 3239 0 1608 1534 0 1608 1648 1479
Flt Permitted 0.086 0.442 0.727 0.714
Satd. Flow (perm) 150 3328 0 700 3239 0 1200 1534 0 1204 1648 1423
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 9 8 23 160
Link Speed (k/h) 50 50 50 50
Link Distance (m) 212.7 275.0 217.8 231.7
Travel Time (s) 15.3 19.8 15.7 16.7
Confl. Peds. (#/hr) 37 6 6 37 21 3 3 21
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 8% 12% 14% 18% 9% 8% 11% 13% 20% 11% 14% 8%
Adj. Flow (vph) 55 566 23 23 1432 68 149 43 23 218 46 320
Shared Lane Traffic (%)
Lane Group Flow (vph) 55 589 0 23 1500 0 149 66 0 218 46 320
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 0 0 0 1 1 1 1 0
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 0.0 15.0 15.0 9.0 15.0 0.0
Trailing Detector (m) 15.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 0.0 0.0 0.0 15.0 15.0 9.0 15.0 0.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA Perm NA Perm NA Perm NA Perm
Protected Phases 5 2 6 8 4
Permitted Phases 2 6 8 4 4
Detector Phase 5 8 8 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 9.0 29.0 29.0 29.0 26.0 26.0 26.0 26.0 26.0
Total Split (s) 9.0 54.0 45.0 45.0 26.0 26.0 26.0 26.0 26.0
Total Split (%) 11.3% 67.5% 56.3% 56.3% 32.5% 32.5% 32.5% 32.5% 32.5%



Lanes, Volumes, Timings AM Peak Hour
93: JEFFREY ST/MCQUAY ST & DUNDAS ST Whitby Oshawa - 2031 Future Background AM

Synchro 11 12-23-2020
IBI Group Page 6

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 6.0 47.8 38.8 38.8 20.1 20.1 20.1 20.1 20.1
Yellow Time (s) 3.0 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 0.0 2.5 2.5 2.5 2.2 2.2 2.2 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.2 6.2 6.2 5.9 5.9 5.9 5.9 5.9
Lead/Lag Lead Lag Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max C-Max None None None None None
Walk Time (s) 14.0 14.0 14.0 13.0 13.0 14.0 14.0 14.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 53.3 50.1 44.8 44.8 17.8 17.8 17.8 17.8 17.8
Actuated g/C Ratio 0.67 0.63 0.56 0.56 0.22 0.22 0.22 0.22 0.22
v/c Ratio 0.27 0.28 0.06 0.82 0.56 0.18 0.81 0.13 0.73
Control Delay 9.6 3.7 11.3 21.3 35.5 18.4 53.3 24.4 23.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 9.6 3.7 11.3 21.3 35.5 18.4 53.3 24.4 23.9
LOS A A B C D B D C C
Approach Delay 4.2 21.2 30.2 34.9
Approach LOS A C C C

Intersection Summary
Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 61.6 (77%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.82
Intersection Signal Delay: 20.9 Intersection LOS: C
Intersection Capacity Utilization 81.4% ICU Level of Service D
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     93: JEFFREY ST/MCQUAY ST & DUNDAS ST
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 55 589 23 1500 149 66 218 46 320
v/c Ratio 0.27 0.28 0.06 0.82 0.56 0.18 0.81 0.13 0.73
Control Delay 9.6 3.7 11.3 21.3 35.5 18.4 53.3 24.4 23.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 9.6 3.7 11.3 21.3 35.5 18.4 53.3 24.4 23.9
Queue Length 50th (m) 2.1 16.2 1.6 98.1 17.8 4.6 27.9 5.0 19.2
Queue Length 95th (m) 4.5 4.0 m3.5 #147.6 34.1 13.3 #56.7 12.2 44.7
Internal Link Dist (m) 188.7 251.0 193.8 207.7
Turn Bay Length (m) 74.7 17.7 48.3 22.6 31.0
Base Capacity (vph) 212 2086 392 1819 301 402 302 414 441
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.26 0.28 0.06 0.82 0.50 0.16 0.72 0.11 0.73

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 51 521 21 21 1317 63 137 40 21 201 42 294
Future Volume (vph) 51 521 21 21 1317 63 137 40 21 201 42 294
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 6.2 6.2 6.2 5.9 5.9 5.9 5.9 5.9
Lane Util. Factor 1.00 *1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.96
Flpb, ped/bikes 1.00 1.00 0.99 1.00 0.98 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.99 1.00 0.95 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1653 3329 1504 3240 1568 1534 1602 1648 1423
Flt Permitted 0.09 1.00 0.44 1.00 0.73 1.00 0.71 1.00 1.00
Satd. Flow (perm) 149 3329 700 3240 1200 1534 1204 1648 1423
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 55 566 23 23 1432 68 149 43 23 218 46 320
RTOR Reduction (vph) 0 3 0 0 4 0 0 18 0 0 0 124
Lane Group Flow (vph) 55 586 0 23 1496 0 149 48 0 218 46 196
Confl. Peds. (#/hr) 37 6 6 37 21 3 3 21
Heavy Vehicles (%) 8% 12% 14% 18% 9% 8% 11% 13% 20% 11% 14% 8%
Turn Type pm+pt NA Perm NA Perm NA Perm NA Perm
Protected Phases 5 2 6 8 4
Permitted Phases 2 6 8 4 4
Actuated Green, G (s) 50.1 50.1 43.7 43.7 17.8 17.8 17.8 17.8 17.8
Effective Green, g (s) 50.1 50.1 43.7 43.7 17.8 17.8 17.8 17.8 17.8
Actuated g/C Ratio 0.63 0.63 0.55 0.55 0.22 0.22 0.22 0.22 0.22
Clearance Time (s) 3.0 6.2 6.2 6.2 5.9 5.9 5.9 5.9 5.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 157 2084 382 1769 267 341 267 366 316
v/s Ratio Prot c0.01 0.18 c0.46 0.03 0.03
v/s Ratio Perm 0.20 0.03 0.12 c0.18 0.14
v/c Ratio 0.35 0.28 0.06 0.85 0.56 0.14 0.82 0.13 0.62
Uniform Delay, d1 10.5 6.8 8.5 15.3 27.6 25.0 29.5 24.9 28.0
Progression Factor 1.17 0.47 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.3 0.3 0.3 4.7 2.5 0.2 17.3 0.2 3.6
Delay (s) 13.6 3.5 8.8 20.0 30.1 25.2 46.8 25.0 31.6
Level of Service B A A B C C D C C
Approach Delay (s) 4.4 19.8 28.6 36.8
Approach LOS A B C D

Intersection Summary
HCM 2000 Control Delay 20.4 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 15.1
Intersection Capacity Utilization 81.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 63 566 110 11 1111 38 144 106 23 96 219 295
Future Volume (vph) 63 566 110 11 1111 38 144 106 23 96 219 295
Ideal Flow (vphpl) 1900 1900 1900 1900 2005 1900 1900 1900 1900 1900 2005 1900
Storage Length (m) 44.5 0.0 49.7 157.1 23.4 14.6 35.0 0.0
Storage Lanes 1 0 1 1 1 1 0 0
Taper Length (m) 31.3 29.4 40.9 25.0
Lane Util. Factor 1.00 *1.00 *1.00 1.00 *1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.98 0.96 0.98 1.00 0.99
Frt 0.976 0.850 0.850 0.914
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1560 3239 0 1606 3499 1409 1606 1691 1437 1575 1604 0
Flt Permitted 0.093 0.369 0.167 0.683
Satd. Flow (perm) 153 3239 0 614 3499 1355 282 1691 1412 1127 1604 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 31 118 78 73
Link Speed (k/h) 50 50 50 50
Link Distance (m) 281.1 304.8 357.8 497.0
Travel Time (s) 20.2 21.9 25.8 35.8
Confl. Peds. (#/hr) 7 17 17 7 5 4 4 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 3% 1% 0% 0% 2% 2% 0% 0% 0% 2% 0% 1%
Adj. Flow (vph) 68 615 120 12 1208 41 157 115 25 104 238 321
Shared Lane Traffic (%)
Lane Group Flow (vph) 68 735 0 12 1208 41 157 115 25 104 559 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes Yes
Headway Factor 1.16 1.16 1.16 1.16 1.08 1.16 1.16 1.16 1.16 1.16 1.08 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type pm+pt NA Perm NA Perm pm+pt NA Perm Perm NA
Protected Phases 5 2 6 3 8 4
Permitted Phases 2 6 6 8 8 4
Minimum Split (s) 5.0 29.0 29.0 29.0 29.0 5.0 30.0 30.0 30.0 30.0
Total Split (s) 6.0 52.0 46.0 46.0 46.0 8.0 49.0 49.0 41.0 41.0
Total Split (%) 5.9% 51.5% 45.5% 45.5% 45.5% 7.9% 48.5% 48.5% 40.6% 40.6%
Maximum Green (s) 2.3 45.5 39.5 39.5 39.5 4.3 42.5 42.5 34.5 34.5
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 0.0 2.8 2.8 2.8 2.8 0.0 2.8 2.8 2.8 2.8
Lost Time Adjust (s) -1.0 0.0 0.0 0.0 0.0 -3.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 2.7 6.5 6.5 6.5 6.5 0.7 6.5 6.5 6.5 6.5
Lead/Lag Lead Lag Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes
Walk Time (s) 14.0 14.0 14.0 14.0 17.0 17.0 17.0 17.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 49.3 45.5 39.5 39.5 39.5 48.3 42.5 42.5 34.5 34.5
Actuated g/C Ratio 0.49 0.45 0.39 0.39 0.39 0.48 0.42 0.42 0.34 0.34
v/c Ratio 0.57 0.50 0.05 0.88 0.07 0.68 0.16 0.04 0.27 0.94
Control Delay 34.4 20.2 20.1 37.8 0.2 32.5 19.0 0.1 26.6 54.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 34.4 20.2 20.1 37.8 0.2 32.5 19.0 0.1 26.6 54.0
LOS C C C D A C B A C D
Approach Delay 21.4 36.4 24.5 49.7
Approach LOS C D C D

Intersection Summary
Area Type: CBD
Cycle Length: 101
Actuated Cycle Length: 101
Offset: 5 (5%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Pretimed
Maximum v/c Ratio: 0.94
Intersection Signal Delay: 34.1 Intersection LOS: C
Intersection Capacity Utilization 98.1% ICU Level of Service F
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     94: COCHRANE ST/RR 43 (COCHRANE ST) & DUNDAS ST
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Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 68 735 12 1208 41 157 115 25 104 559
v/c Ratio 0.57 0.50 0.05 0.88 0.07 0.68 0.16 0.04 0.27 0.94
Control Delay 34.4 20.2 20.1 37.8 0.2 32.5 19.0 0.1 26.6 54.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 34.4 20.2 20.1 37.8 0.2 32.5 19.0 0.1 26.6 54.0
Queue Length 50th (m) 6.3 43.6 1.3 99.6 0.0 15.8 12.6 0.0 13.5 86.5
Queue Length 95th (m) #15.6 57.7 4.7 #129.0 0.0 #31.6 22.9 0.0 25.9 #147.7
Internal Link Dist (m) 257.1 280.8 333.8 473.0
Turn Bay Length (m) 44.5 49.7 157.1 23.4 14.6 35.0
Base Capacity (vph) 120 1476 240 1368 601 230 711 639 384 595
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.57 0.50 0.05 0.88 0.07 0.68 0.16 0.04 0.27 0.94

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 63 566 110 11 1111 38 144 106 23 96 219 295
Future Volume (vph) 63 566 110 11 1111 38 144 106 23 96 219 295
Ideal Flow (vphpl) 1900 1900 1900 1900 2005 1900 1900 1900 1900 1900 2005 1900
Total Lost time (s) 2.7 6.5 6.5 6.5 6.5 0.7 6.5 6.5 6.5 6.5
Lane Util. Factor 1.00 *1.00 1.00 *1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.96 1.00 1.00 0.98 1.00 0.99
Flpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.91
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1560 3237 1581 3499 1355 1606 1691 1412 1568 1604
Flt Permitted 0.09 1.00 0.37 1.00 1.00 0.17 1.00 1.00 0.68 1.00
Satd. Flow (perm) 152 3237 615 3499 1355 283 1691 1412 1127 1604
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 68 615 120 12 1208 41 157 115 25 104 238 321
RTOR Reduction (vph) 0 17 0 0 0 25 0 0 14 0 48 0
Lane Group Flow (vph) 68 718 0 12 1208 16 157 115 11 104 511 0
Confl. Peds. (#/hr) 7 17 17 7 5 4 4 5
Heavy Vehicles (%) 3% 1% 0% 0% 2% 2% 0% 0% 0% 2% 0% 1%
Turn Type pm+pt NA Perm NA Perm pm+pt NA Perm Perm NA
Protected Phases 5 2 6 3 8 4
Permitted Phases 2 6 6 8 8 4
Actuated Green, G (s) 45.5 45.5 39.5 39.5 39.5 42.5 42.5 42.5 34.5 34.5
Effective Green, g (s) 46.5 45.5 39.5 39.5 39.5 45.5 42.5 42.5 34.5 34.5
Actuated g/C Ratio 0.46 0.45 0.39 0.39 0.39 0.45 0.42 0.42 0.34 0.34
Clearance Time (s) 3.7 6.5 6.5 6.5 6.5 3.7 6.5 6.5 6.5 6.5
Lane Grp Cap (vph) 115 1458 240 1368 529 223 711 594 384 547
v/s Ratio Prot c0.02 0.22 c0.35 c0.05 0.07 c0.32
v/s Ratio Perm 0.25 0.02 0.01 0.27 0.01 0.09
v/c Ratio 0.59 0.49 0.05 0.88 0.03 0.70 0.16 0.02 0.27 0.93
Uniform Delay, d1 19.8 19.6 19.1 28.6 18.9 20.5 18.2 17.1 24.1 32.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 20.4 1.2 0.4 8.5 0.1 17.0 0.5 0.1 1.7 25.2
Delay (s) 40.2 20.8 19.5 37.1 19.1 37.6 18.7 17.1 25.9 57.4
Level of Service D C B D B D B B C E
Approach Delay (s) 22.4 36.4 28.5 52.4
Approach LOS C D C D

Intersection Summary
HCM 2000 Control Delay 35.4 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 101.0 Sum of lost time (s) 16.4
Intersection Capacity Utilization 98.1% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 53 566 39 35 1546 14 47 10 60 4 6 109
Future Volume (vph) 53 566 39 35 1546 14 47 10 60 4 6 109
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 41.1 0.0 47.6 0.0 17.0 0.0 18.6 0.0
Storage Lanes 1 0 1 0 1 1 1 0
Taper Length (m) 46.4 52.7 27.1 21.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.98 1.00 0.97 0.90 0.91 0.96
Frt 0.990 0.999 0.850 0.858
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1608 3180 0 1594 3303 0 1526 1648 1465 1552 1434 0
Flt Permitted 0.102 0.402 0.677 0.750
Satd. Flow (perm) 173 3180 0 661 3303 0 1056 1648 1318 1116 1434 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 14 2 65 16
Link Speed (k/h) 50 50 50 50
Link Distance (m) 277.9 212.7 115.0 89.8
Travel Time (s) 20.0 15.3 8.3 6.5
Confl. Peds. (#/hr) 21 29 29 21 30 79 79 30
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 11% 11% 5% 12% 8% 0% 17% 14% 9% 15% 0% 8%
Adj. Flow (vph) 58 615 42 38 1680 15 51 11 65 4 7 118
Shared Lane Traffic (%)
Lane Group Flow (vph) 58 657 0 38 1695 0 51 11 65 4 125 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 0 1 0 1 1 0 1 1
Detector Template 
Leading Detector (m) 19.5 0.0 19.5 0.0 9.0 15.0 0.0 9.0 15.0
Trailing Detector (m) 15.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 4.5 0.0 4.5 0.0 9.0 15.0 0.0 9.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA Perm NA Perm Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 8 4
Detector Phase 2 6 8 8 4 4
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 31.0 31.0 31.0 31.0 29.0 29.0 29.0 27.3 27.3
Total Split (s) 51.0 51.0 51.0 51.0 29.0 29.0 29.0 29.0 29.0
Total Split (%) 63.8% 63.8% 63.8% 63.8% 36.3% 36.3% 36.3% 36.3% 36.3%
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 44.7 44.7 44.7 44.7 22.7 22.7 22.7 22.7 22.7
Yellow Time (s) 4.0 4.0 4.0 4.0 3.3 3.3 3.3 3.3 3.3
All-Red Time (s) 2.3 2.3 2.3 2.3 3.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None None None None
Walk Time (s) 17.0 17.0 17.0 17.0 16.0 16.0 16.0 16.0 16.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 59.7 59.7 59.7 59.7 11.8 11.8 10.2 11.8 11.8
Actuated g/C Ratio 0.75 0.75 0.75 0.75 0.15 0.15 0.13 0.15 0.15
v/c Ratio 0.45 0.28 0.08 0.69 0.33 0.05 0.29 0.02 0.56
Control Delay 26.3 4.3 9.0 14.6 34.9 27.2 11.2 27.0 36.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 26.3 4.3 9.0 14.6 34.9 27.2 11.2 27.0 36.3
LOS C A A B C C B C D
Approach Delay 6.1 14.5 22.1 36.0
Approach LOS A B C D

Intersection Summary
Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 39.2 (49%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.69
Intersection Signal Delay: 13.6 Intersection LOS: B
Intersection Capacity Utilization 71.5% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     420: WHITE OAKS CT & DUNDAS ST
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Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 58 657 38 1695 51 11 65 4 125
v/c Ratio 0.45 0.28 0.08 0.69 0.33 0.05 0.29 0.02 0.56
Control Delay 26.3 4.3 9.0 14.6 34.9 27.2 11.2 27.0 36.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 26.3 4.3 9.0 14.6 34.9 27.2 11.2 27.0 36.3
Queue Length 50th (m) 2.6 12.8 2.6 110.6 6.5 1.4 0.0 0.5 14.3
Queue Length 95th (m) #22.0 23.0 m4.2 134.9 14.7 4.9 8.7 2.6 27.1
Internal Link Dist (m) 253.9 188.7 91.0 65.8
Turn Bay Length (m) 41.1 47.6 17.0 18.6
Base Capacity (vph) 129 2376 493 2464 299 467 225 316 418
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.45 0.28 0.08 0.69 0.17 0.02 0.29 0.01 0.30

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 53 566 39 35 1546 14 47 10 60 4 6 109
Future Volume (vph) 53 566 39 35 1546 14 47 10 60 4 6 109
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.90 1.00 0.96
Flpb, ped/bikes 1.00 1.00 0.98 1.00 0.97 1.00 1.00 0.91 1.00
Frt 1.00 0.99 1.00 1.00 1.00 1.00 0.85 1.00 0.86
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1604 3182 1560 3302 1482 1648 1318 1414 1435
Flt Permitted 0.10 1.00 0.40 1.00 0.68 1.00 1.00 0.75 1.00
Satd. Flow (perm) 172 3182 660 3302 1056 1648 1318 1117 1435
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 58 615 42 38 1680 15 51 11 65 4 7 118
RTOR Reduction (vph) 0 4 0 0 1 0 0 0 57 0 14 0
Lane Group Flow (vph) 58 653 0 38 1694 0 51 11 8 4 111 0
Confl. Peds. (#/hr) 21 29 29 21 30 79 79 30
Heavy Vehicles (%) 11% 11% 5% 12% 8% 0% 17% 14% 9% 15% 0% 8%
Turn Type Perm NA Perm NA Perm NA Perm Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 8 4
Actuated Green, G (s) 57.2 57.2 57.2 57.2 10.2 10.2 10.2 10.2 10.2
Effective Green, g (s) 57.2 57.2 57.2 57.2 10.2 10.2 10.2 10.2 10.2
Actuated g/C Ratio 0.72 0.72 0.72 0.72 0.13 0.13 0.13 0.13 0.13
Clearance Time (s) 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 122 2275 471 2360 134 210 168 142 182
v/s Ratio Prot 0.21 c0.51 0.01 c0.08
v/s Ratio Perm 0.34 0.06 0.05 0.01 0.00
v/c Ratio 0.48 0.29 0.08 0.72 0.38 0.05 0.05 0.03 0.61
Uniform Delay, d1 4.9 4.1 3.4 6.7 32.0 30.7 30.6 30.6 33.0
Progression Factor 1.41 0.85 1.72 1.69 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 12.1 0.3 0.2 1.2 1.8 0.1 0.1 0.1 5.9
Delay (s) 19.1 3.8 6.1 12.5 33.8 30.8 30.8 30.6 38.9
Level of Service B A A B C C C C D
Approach Delay (s) 5.0 12.3 32.0 38.7
Approach LOS A B C D

Intersection Summary
HCM 2000 Control Delay 12.6 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.6
Intersection Capacity Utilization 71.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 744 0 0 1551 0 0 0 0 0 0 0
Future Volume (vph) 0 744 0 0 1551 0 0 0 0 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt
Flt Protected
Satd. Flow (prot) 0 3500 0 0 3500 0 0 0 0 0 0 0
Flt Permitted
Satd. Flow (perm) 0 3500 0 0 3500 0 0 0 0 0 0 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR)
Link Speed (k/h) 50 50 50 50
Link Distance (m) 260.0 281.1 73.8 91.9
Travel Time (s) 18.7 20.2 5.3 6.6
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 809 0 0 1686 0 0 0 0 0 0 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 809 0 0 1686 0 0 0 0 0 0 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 0.0 0.0
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 9.0 4.8 4.8
Two way Left Turn Lane Yes Yes
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 0 0
Detector Template 
Leading Detector (m) 0.0 0.0
Trailing Detector (m) 0.0 0.0
Turn Type NA NA
Protected Phases 2 2
Permitted Phases
Detector Phase
Switch Phase
Minimum Initial (s) 15.0 15.0
Minimum Split (s) 23.0 23.0
Total Split (s) 58.0 58.0
Total Split (%) 72.5% 72.5%
Maximum Green (s) 52.1 52.1
Yellow Time (s) 4.0 4.0
All-Red Time (s) 1.9 1.9
Lost Time Adjust (s) 0.0 0.0
Total Lost Time (s) 5.9 5.9
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0
Recall Mode C-Max C-Max
Walk Time (s) 5.0 5.0
Flash Dont Walk (s) 5.0 5.0
Pedestrian Calls (#/hr) 0 0
Act Effct Green (s) 80.0 80.0
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Lane Group Ø4
Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphpl)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (k/h)
Link Distance (m)
Travel Time (s)
Peak Hour Factor
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(m)
Link Offset(m)
Crosswalk Width(m)
Two way Left Turn Lane
Headway Factor
Turning Speed (k/h)
Number of Detectors 
Detector Template 
Leading Detector (m)
Trailing Detector (m)
Turn Type
Protected Phases 4
Permitted Phases
Detector Phase
Switch Phase
Minimum Initial (s) 8.0
Minimum Split (s) 22.0
Total Split (s) 22.0
Total Split (%) 28%
Maximum Green (s) 18.0
Yellow Time (s) 3.0
All-Red Time (s) 1.0
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0
Recall Mode None
Walk Time (s) 12.0
Flash Dont Walk (s) 5.0
Pedestrian Calls (#/hr) 0
Act Effct Green (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Actuated g/C Ratio 1.00 1.00
v/c Ratio 0.23 0.48
Control Delay 0.1 0.5
Queue Delay 0.0 0.0
Total Delay 0.1 0.5
LOS A A
Approach Delay 0.1 0.5
Approach LOS A A

Intersection Summary
Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 12.8 (16%), Referenced to phase 2:EBWB, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.48
Intersection Signal Delay: 0.4 Intersection LOS: A
Intersection Capacity Utilization 47.8% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     488: DUNDAS ST & FIRE HALL 6
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Lane Group Ø4
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS

Intersection Summary



Queues AM Peak Hour
488: DUNDAS ST & FIRE HALL 6 Whitby Oshawa - 2031 Future Background AM

Synchro 11 12-23-2020
IBI Group Page 21

Lane Group EBT WBT
Lane Group Flow (vph) 809 1686
v/c Ratio 0.23 0.48
Control Delay 0.1 0.5
Queue Delay 0.0 0.0
Total Delay 0.1 0.5
Queue Length 50th (m) 0.0 0.0
Queue Length 95th (m) 0.0 0.0
Internal Link Dist (m) 236.0 257.1
Turn Bay Length (m)
Base Capacity (vph) 3500 3500
Starvation Cap Reductn 0 0
Spillback Cap Reductn 0 0
Storage Cap Reductn 0 0
Reduced v/c Ratio 0.23 0.48

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 744 0 0 1551 0 0 0 0 0 0 0
Future Volume (vph) 0 744 0 0 1551 0 0 0 0 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.9 5.9
Lane Util. Factor 0.95 0.95
Frt 1.00 1.00
Flt Protected 1.00 1.00
Satd. Flow (prot) 3500 3500
Flt Permitted 1.00 1.00
Satd. Flow (perm) 3500 3500
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 809 0 0 1686 0 0 0 0 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 809 0 0 1686 0 0 0 0 0 0 0
Turn Type NA NA
Protected Phases 2 2
Permitted Phases
Actuated Green, G (s) 80.0 80.0
Effective Green, g (s) 80.0 80.0
Actuated g/C Ratio 1.00 1.00
Clearance Time (s) 5.9 5.9
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 3500 3500
v/s Ratio Prot 0.23 c0.48
v/s Ratio Perm
v/c Ratio 0.23 0.48
Uniform Delay, d1 0.0 0.0
Progression Factor 1.00 1.00
Incremental Delay, d2 0.1 0.5
Delay (s) 0.1 0.5
Level of Service A A
Approach Delay (s) 0.1 0.5 0.0 0.0
Approach LOS A A A A

Intersection Summary
HCM 2000 Control Delay 0.4 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.55
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 9.9
Intersection Capacity Utilization 47.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 3 625 1554 4 6 2
Future Volume (vph) 3 625 1554 4 6 2
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 165.0 125.0 0.0 0.0
Storage Lanes 1 1 1 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1580 3245 3500 1597 1638 1597
Flt Permitted 0.070 0.950
Satd. Flow (perm) 116 3245 3500 1597 1638 1597
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 4 2
Link Speed (k/h) 48 48 48
Link Distance (m) 335.9 830.5 412.7
Travel Time (s) 25.2 62.3 31.0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 13% 10% 2% 0% 9% 0%
Adj. Flow (vph) 3 679 1689 4 7 2
Shared Lane Traffic (%)
Lane Group Flow (vph) 3 679 1689 4 7 2
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 24 14 24 14
Number of Detectors 1 0 0 0 1 0
Detector Template Left Thru Thru Right Left Right
Leading Detector (m) 24.0 0.0 0.0 0.0 24.0 0.0
Trailing Detector (m) 15.0 0.0 0.0 0.0 15.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 15.0 15.0 15.0
Detector 1 Size(m) 9.0 15.0 15.0 9.0 9.0 9.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 3.0 3.0 3.0 3.0 3.0 3.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA NA Perm Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 4 8 6
Detector Phase 7 4 8 8 6 6
Switch Phase
Minimum Initial (s) 2.0 20.0 20.0 20.0 8.0 8.0
Minimum Split (s) 8.0 28.0 28.0 28.0 33.0 33.0
Total Split (s) 8.0 67.0 59.0 59.0 33.0 33.0
Total Split (%) 8.0% 67.0% 59.0% 59.0% 33.0% 33.0%
Maximum Green (s) 3.3 60.5 52.5 52.5 26.6 26.6
Yellow Time (s) 4.7 4.7 4.7 4.7 3.4 3.4
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Lane Group EBL EBT WBT WBR SBL SBR
All-Red Time (s) 0.0 1.8 1.8 1.8 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.7 6.5 6.5 6.5 6.4 6.4
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None C-Max C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 5.0 5.0 18.0 18.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 56.2 54.4 52.8 52.8 32.7 32.7
Actuated g/C Ratio 0.56 0.54 0.53 0.53 0.33 0.33
v/c Ratio 0.03 0.38 0.91 0.00 0.01 0.00
Control Delay 8.3 13.5 30.6 6.8 25.8 19.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 8.3 13.5 30.6 6.8 25.8 19.0
LOS A B C A C B
Approach Delay 13.5 30.5 24.3
Approach LOS B C C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2: and 6:SBL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.91
Intersection Signal Delay: 25.6 Intersection LOS: C
Intersection Capacity Utilization 60.4% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     665: Dundas St. & Halls Rd. 
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Group Flow (vph) 3 679 1689 4 7 2
v/c Ratio 0.03 0.38 0.91 0.00 0.01 0.00
Control Delay 8.3 13.5 30.6 6.8 25.8 19.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 8.3 13.5 30.6 6.8 25.8 19.0
Queue Length 50th (m) 0.3 36.1 137.5 0.0 0.8 0.0
Queue Length 95th (m) 1.1 39.0 #190.1 1.5 4.0 1.6
Internal Link Dist (m) 311.9 806.5 388.7
Turn Bay Length (m) 165.0 125.0
Base Capacity (vph) 113 1963 1873 856 536 524
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.03 0.35 0.90 0.00 0.01 0.00

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 3 625 1554 4 6 2
Future Volume (vph) 3 625 1554 4 6 2
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.7 6.5 6.5 6.5 6.4 6.4
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1580 3245 3500 1597 1638 1597
Flt Permitted 0.07 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 116 3245 3500 1597 1638 1597
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 3 679 1689 4 7 2
RTOR Reduction (vph) 0 0 0 2 0 1
Lane Group Flow (vph) 3 679 1689 2 7 1
Heavy Vehicles (%) 13% 10% 2% 0% 9% 0%
Turn Type pm+pt NA NA Perm Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 4 8 6
Actuated Green, G (s) 58.2 58.2 52.8 52.8 28.9 28.9
Effective Green, g (s) 58.2 58.2 52.8 52.8 28.9 28.9
Actuated g/C Ratio 0.58 0.58 0.53 0.53 0.29 0.29
Clearance Time (s) 4.7 6.5 6.5 6.5 6.4 6.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 77 1888 1848 843 473 461
v/s Ratio Prot 0.00 c0.21 c0.48 c0.00
v/s Ratio Perm 0.02 0.00 0.00
v/c Ratio 0.04 0.36 0.91 0.00 0.01 0.00
Uniform Delay, d1 18.6 11.0 21.5 11.2 25.4 25.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.1 7.4 0.0 0.1 0.0
Delay (s) 18.8 11.2 29.0 11.2 25.4 25.3
Level of Service B B C B C C
Approach Delay (s) 11.2 28.9 25.4
Approach LOS B C C

Intersection Summary
HCM 2000 Control Delay 23.8 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 17.6
Intersection Capacity Utilization 60.4% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 609 18 70 803 6 35
Future Volume (vph) 609 18 70 803 6 35
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 0.95 0.95 0.95 0.95 1.00 1.00
Frt 0.996 0.886
Flt Protected 0.996 0.992
Satd. Flow (prot) 3488 0 0 3460 1651 0
Flt Permitted 0.996 0.992
Satd. Flow (perm) 3488 0 0 3460 1651 0
Link Speed (k/h) 50 50 48
Link Distance (m) 205.3 52.7 76.8
Travel Time (s) 14.8 3.8 5.8
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 2% 0% 0% 3% 0% 0%
Adj. Flow (vph) 662 20 76 873 7 38
Shared Lane Traffic (%)
Lane Group Flow (vph) 682 0 0 949 45 0
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(m) 0.0 0.0 3.5
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 14 24 24 14
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 55.0% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 22 619 1 7 837 25 0 0 3 8 0 12
Future Volume (vph) 22 619 1 7 837 25 0 0 3 8 0 12
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 0.95 0.95 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.996 0.865 0.920
Flt Protected 0.998 0.980
Satd. Flow (prot) 0 3493 0 0 3486 0 0 1593 0 0 1661 0
Flt Permitted 0.998 0.980
Satd. Flow (perm) 0 3493 0 0 3486 0 0 1593 0 0 1661 0
Link Speed (k/h) 50 50 48 48
Link Distance (m) 52.7 118.4 74.7 85.9
Travel Time (s) 3.8 8.5 5.6 6.4
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 24 673 1 8 910 27 0 0 3 9 0 13
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 698 0 0 945 0 0 3 0 0 22 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 0.0 0.0
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Sign Control Free Free Stop Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 47.7% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 583 57 0 660 148 0 440 22 0 609 113
Future Volume (vph) 0 583 57 0 660 148 0 440 22 0 609 113
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 24.2 0.0 0.0 0.0 0.0 0.0 16.9
Storage Lanes 0 1 0 1 0 0 0 1
Taper Length (m) 0.0 0.0 0.0 0.0
Lane Util. Factor 1.00 *1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.87 0.99 0.81
Frt 0.987 0.850 0.994 0.850
Flt Protected
Satd. Flow (prot) 0 3242 0 0 1658 1395 0 1626 0 0 1658 1437
Flt Permitted
Satd. Flow (perm) 0 3242 0 0 1658 1213 0 1626 0 0 1658 1162
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 18 146 4 48
Link Speed (k/h) 50 50 50 50
Link Distance (m) 102.6 205.3 239.3 85.4
Travel Time (s) 7.4 14.8 17.2 6.1
Confl. Peds. (#/hr) 48 45 45 48 83 75 75 83
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 2% 0% 0% 2% 3% 0% 3% 0% 0% 2% 0%
Adj. Flow (vph) 0 634 62 0 717 161 0 478 24 0 662 123
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 696 0 0 717 161 0 502 0 0 662 123
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 3.5 0.0 0.0
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type NA NA Perm NA NA Perm
Protected Phases 2 2 4 4
Permitted Phases 2 4
Minimum Split (s) 24.0 24.0 24.0 24.5 24.5 24.5
Total Split (s) 41.6 41.6 41.6 38.4 38.4 38.4
Total Split (%) 52.0% 52.0% 52.0% 48.0% 48.0% 48.0%
Maximum Green (s) 36.1 36.1 36.1 32.9 32.9 32.9
Yellow Time (s) 3.3 3.3 3.3 3.3 3.3 3.3
All-Red Time (s) 2.2 2.2 2.2 2.2 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5 5.5 5.5
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 10.0 10.0 10.0 12.0 12.0 12.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 36.1 36.1 36.1 32.9 32.9 32.9
Actuated g/C Ratio 0.45 0.45 0.45 0.41 0.41 0.41
v/c Ratio 0.47 0.96 0.26 0.75 0.97 0.24
Control Delay 5.8 54.1 11.2 28.4 53.7 11.2
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 5.8 54.1 11.2 28.4 53.7 11.2
LOS A D B C D B
Approach Delay 5.8 46.2 28.4 47.1
Approach LOS A D C D

Intersection Summary
Area Type: CBD
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 0.9 (1%), Referenced to phase 2:EBWB, Start of Green
Natural Cycle: 90
Control Type: Pretimed
Maximum v/c Ratio: 0.97
Intersection Signal Delay: 33.5 Intersection LOS: C
Intersection Capacity Utilization 83.4% ICU Level of Service E
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     89: BROCK ST S & DUNDAS ST
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Lane Group EBT WBT WBR NBT SBT SBR
Lane Group Flow (vph) 696 717 161 502 662 123
v/c Ratio 0.47 0.96 0.26 0.75 0.97 0.24
Control Delay 5.8 54.1 11.2 28.4 53.7 11.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 5.8 54.1 11.2 28.4 53.7 11.2
Queue Length 50th (m) 7.8 103.0 5.4 57.6 88.1 6.4
Queue Length 95th (m) 11.2 #166.8 23.2 #92.3 #150.9 16.4
Internal Link Dist (m) 78.6 181.3 215.3 61.4
Turn Bay Length (m) 16.9
Base Capacity (vph) 1472 748 627 671 681 506
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.47 0.96 0.26 0.75 0.97 0.24

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 583 57 0 660 148 0 440 22 0 609 113
Future Volume (vph) 0 583 57 0 660 148 0 440 22 0 609 113
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5
Lane Util. Factor *1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 0.99 1.00 0.87 0.99 1.00 0.81
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.99 1.00 0.85 0.99 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3241 1658 1213 1625 1658 1162
Flt Permitted 1.00 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3241 1658 1213 1625 1658 1162
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 634 62 0 717 161 0 478 24 0 662 123
RTOR Reduction (vph) 0 10 0 0 0 80 0 2 0 0 0 28
Lane Group Flow (vph) 0 686 0 0 717 81 0 500 0 0 662 95
Confl. Peds. (#/hr) 48 45 45 48 83 75 75 83
Heavy Vehicles (%) 0% 2% 0% 0% 2% 3% 0% 3% 0% 0% 2% 0%
Turn Type NA NA Perm NA NA Perm
Protected Phases 2 2 4 4
Permitted Phases 2 4
Actuated Green, G (s) 36.1 36.1 36.1 32.9 32.9 32.9
Effective Green, g (s) 36.1 36.1 36.1 32.9 32.9 32.9
Actuated g/C Ratio 0.45 0.45 0.45 0.41 0.41 0.41
Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5
Lane Grp Cap (vph) 1462 748 547 668 681 477
v/s Ratio Prot 0.21 c0.43 0.31 c0.40
v/s Ratio Perm 0.07 0.08
v/c Ratio 0.47 0.96 0.15 0.75 0.97 0.20
Uniform Delay, d1 15.3 21.2 12.9 20.0 23.1 15.1
Progression Factor 0.32 1.41 3.15 1.00 1.00 1.00
Incremental Delay, d2 1.0 22.9 0.5 7.5 28.3 0.9
Delay (s) 5.8 52.8 41.2 27.5 51.4 16.0
Level of Service A D D C D B
Approach Delay (s) 5.8 50.7 27.5 45.9
Approach LOS A D C D

Intersection Summary
HCM 2000 Control Delay 34.4 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 83.4% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 45 568 96 31 659 14 128 125 47 34 210 100
Future Volume (vph) 45 568 96 31 659 14 128 125 47 34 210 100
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 24.7 0.0 30.2 16.0 7.6 11.0 13.8 0.0
Storage Lanes 1 0 1 1 1 1 1 0
Taper Length (m) 32.9 38.5 41.4 24.7
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.99 0.99 1.00 0.99 0.94 0.96 0.99
Frt 0.978 0.997 0.850 0.951
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1606 3089 0 1606 3140 0 1591 1691 1437 1560 1585 0
Flt Permitted 0.314 0.319 0.471 0.670
Satd. Flow (perm) 529 3089 0 533 3140 0 783 1691 1354 1057 1585 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 31 3 51 36
Link Speed (k/h) 50 50 50 50
Link Distance (m) 118.8 293.5 120.1 355.3
Travel Time (s) 8.6 21.1 8.6 25.6
Confl. Peds. (#/hr) 5 19 19 5 10 39 39 10
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 1% 0% 0% 2% 0% 1% 0% 0% 3% 1% 0%
Adj. Flow (vph) 49 617 104 34 716 15 139 136 51 37 228 109
Shared Lane Traffic (%)
Lane Group Flow (vph) 49 721 0 34 731 0 139 136 51 37 337 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA Perm NA Perm NA Perm Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 8 4
Minimum Split (s) 28.0 28.0 28.0 28.0 28.0 28.0 28.0 28.0 28.0
Total Split (s) 42.0 42.0 42.0 42.0 38.0 38.0 38.0 38.0 38.0
Total Split (%) 52.5% 52.5% 52.5% 52.5% 47.5% 47.5% 47.5% 47.5% 47.5%
Maximum Green (s) 35.7 35.7 35.7 35.7 31.9 31.9 31.9 31.9 31.9
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.6 2.6 2.6 2.6 2.4 2.4 2.4 2.4 2.4
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.3 6.3 6.3 6.3 6.1 6.1 6.1 6.1 6.1
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 14.0 14.0 14.0 14.0 15.0 15.0 15.0 15.0 15.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 35.7 35.7 35.7 35.7 31.9 31.9 31.9 31.9 31.9
Actuated g/C Ratio 0.45 0.45 0.45 0.45 0.40 0.40 0.40 0.40 0.40
v/c Ratio 0.21 0.52 0.14 0.52 0.45 0.20 0.09 0.09 0.52
Control Delay 16.5 16.8 14.5 19.7 23.3 16.8 5.2 15.8 19.5
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 16.5 16.8 14.5 19.7 23.3 16.8 5.2 15.8 19.5
LOS B B B B C B A B B
Approach Delay 16.8 19.5 17.7 19.2
Approach LOS B B B B

Intersection Summary
Area Type: CBD
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 57.6 (72%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 60
Control Type: Pretimed
Maximum v/c Ratio: 0.52
Intersection Signal Delay: 18.3 Intersection LOS: B
Intersection Capacity Utilization 75.7% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     95: RR 45 (HENRY ST)/EUCLID ST & DUNDAS ST
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Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 49 721 34 731 139 136 51 37 337
v/c Ratio 0.21 0.52 0.14 0.52 0.45 0.20 0.09 0.09 0.52
Control Delay 16.5 16.8 14.5 19.7 23.3 16.8 5.2 15.8 19.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 16.5 16.8 14.5 19.7 23.3 16.8 5.2 15.8 19.5
Queue Length 50th (m) 4.0 35.1 3.6 54.1 13.8 12.1 0.0 3.2 30.8
Queue Length 95th (m) 10.7 49.0 m4.4 m57.3 28.7 22.8 5.7 8.4 52.5
Internal Link Dist (m) 94.8 269.5 96.1 331.3
Turn Bay Length (m) 24.7 30.2 7.6 11.0 13.8
Base Capacity (vph) 236 1395 237 1402 312 674 570 421 653
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.21 0.52 0.14 0.52 0.45 0.20 0.09 0.09 0.52

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 45 568 96 31 659 14 128 125 47 34 210 100
Future Volume (vph) 45 568 96 31 659 14 128 125 47 34 210 100
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 6.3 6.3 6.1 6.1 6.1 6.1 6.1
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 1.00 0.94 1.00 0.99
Flpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00 1.00 0.96 1.00
Frt 1.00 0.98 1.00 1.00 1.00 1.00 0.85 1.00 0.95
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1601 3090 1586 3140 1580 1691 1354 1499 1586
Flt Permitted 0.31 1.00 0.32 1.00 0.47 1.00 1.00 0.67 1.00
Satd. Flow (perm) 529 3090 533 3140 783 1691 1354 1057 1586
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 49 617 104 34 716 15 139 136 51 37 228 109
RTOR Reduction (vph) 0 17 0 0 2 0 0 0 31 0 22 0
Lane Group Flow (vph) 49 704 0 34 729 0 139 136 20 37 315 0
Confl. Peds. (#/hr) 5 19 19 5 10 39 39 10
Heavy Vehicles (%) 0% 1% 0% 0% 2% 0% 1% 0% 0% 3% 1% 0%
Turn Type Perm NA Perm NA Perm NA Perm Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 8 4
Actuated Green, G (s) 35.7 35.7 35.7 35.7 31.9 31.9 31.9 31.9 31.9
Effective Green, g (s) 35.7 35.7 35.7 35.7 31.9 31.9 31.9 31.9 31.9
Actuated g/C Ratio 0.45 0.45 0.45 0.45 0.40 0.40 0.40 0.40 0.40
Clearance Time (s) 6.3 6.3 6.3 6.3 6.1 6.1 6.1 6.1 6.1
Lane Grp Cap (vph) 236 1378 237 1401 312 674 539 421 632
v/s Ratio Prot 0.23 c0.23 0.08 c0.20
v/s Ratio Perm 0.09 0.06 0.18 0.02 0.03
v/c Ratio 0.21 0.51 0.14 0.52 0.45 0.20 0.04 0.09 0.50
Uniform Delay, d1 13.5 15.9 13.1 16.0 17.6 15.7 14.7 15.0 18.1
Progression Factor 1.00 1.00 1.00 1.18 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.0 1.4 0.6 0.7 4.6 0.7 0.1 0.4 2.8
Delay (s) 15.5 17.2 13.7 19.5 22.1 16.4 14.8 15.4 20.9
Level of Service B B B B C B B B C
Approach Delay (s) 17.1 19.2 18.6 20.3
Approach LOS B B B C

Intersection Summary
HCM 2000 Control Delay 18.6 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.4
Intersection Capacity Utilization 75.7% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 59 556 18 91 921 141 39 327 56 213 570 89
Future Volume (vph) 59 556 18 91 921 141 39 327 56 213 570 89
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 17.1 0.0 98.4 0.0 23.5 0.0 102.4 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 37.0 12.6 27.3 30.0
Lane Util. Factor 1.00 *1.00 0.95 1.00 *1.00 0.95 1.00 *1.00 0.95 1.00 0.95 0.95
Ped Bike Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00
Frt 0.995 0.980 0.978 0.980
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1591 3331 0 1591 3246 0 1606 3287 0 1606 3142 0
Flt Permitted 0.108 0.358 0.379 0.416
Satd. Flow (perm) 181 3331 0 598 3246 0 640 3287 0 696 3142 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 4 21 21 21
Link Speed (k/h) 50 50 50 40
Link Distance (m) 457.3 160.3 1037.5 218.0
Travel Time (s) 32.9 11.5 74.7 19.6
Confl. Peds. (#/hr) 6 5 5 6 3 19 19 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 1% 0% 1% 2% 1% 0% 0% 1% 0% 0% 0%
Adj. Flow (vph) 64 604 20 99 1001 153 42 355 61 232 620 97
Shared Lane Traffic (%)
Lane Group Flow (vph) 64 624 0 99 1154 0 42 416 0 232 717 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type pm+pt NA pm+pt NA Perm NA pm+pt NA
Protected Phases 5 2 1 6 8 7 4
Permitted Phases 2 6 8 4
Minimum Split (s) 9.0 41.0 9.0 41.0 35.0 35.0 9.0 35.0
Total Split (s) 9.0 45.0 9.0 45.0 35.0 35.0 11.0 46.0
Total Split (%) 9.0% 45.0% 9.0% 45.0% 35.0% 35.0% 11.0% 46.0%
Maximum Green (s) 6.0 38.4 6.0 38.4 29.1 29.1 8.0 40.1
Yellow Time (s) 3.0 4.1 3.0 4.1 3.7 3.7 3.0 3.7
All-Red Time (s) 0.0 2.5 0.0 2.5 2.2 2.2 0.0 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.6 3.0 6.6 5.9 5.9 3.0 5.9
Lead/Lag Lead Lag Lead Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 25.0 25.0 21.0 21.0 21.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 48.0 38.4 48.0 38.4 29.1 29.1 43.0 40.1
Actuated g/C Ratio 0.48 0.38 0.48 0.38 0.29 0.29 0.43 0.40
v/c Ratio 0.37 0.49 0.29 0.92 0.23 0.43 0.62 0.56
Control Delay 19.0 24.8 12.6 37.2 30.9 28.8 28.2 24.5
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 19.0 24.8 12.6 37.2 30.9 28.8 28.2 24.5
LOS B C B D C C C C
Approach Delay 24.2 35.3 29.0 25.4
Approach LOS C D C C

Intersection Summary
Area Type: CBD
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 17 (17%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 95
Control Type: Pretimed
Maximum v/c Ratio: 0.92
Intersection Signal Delay: 29.4 Intersection LOS: C
Intersection Capacity Utilization 91.1% ICU Level of Service F
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     96: GARDEN ST & DUNDAS ST
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 64 624 99 1154 42 416 232 717
v/c Ratio 0.37 0.49 0.29 0.92 0.23 0.43 0.62 0.56
Control Delay 19.0 24.8 12.6 37.2 30.9 28.8 28.2 24.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 19.0 24.8 12.6 37.2 30.9 28.8 28.2 24.5
Queue Length 50th (m) 5.6 41.2 6.2 53.9 5.7 28.4 26.9 49.5
Queue Length 95th (m) 11.8 55.1 11.0 #115.3 14.1 40.4 43.5 66.0
Internal Link Dist (m) 433.3 136.3 1013.5 194.0
Turn Bay Length (m) 17.1 98.4 23.5 102.4
Base Capacity (vph) 171 1281 346 1259 186 971 372 1272
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.37 0.49 0.29 0.92 0.23 0.43 0.62 0.56

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 59 556 18 91 921 141 39 327 56 213 570 89
Future Volume (vph) 59 556 18 91 921 141 39 327 56 213 570 89
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 6.6 3.0 6.6 5.9 5.9 3.0 5.9
Lane Util. Factor 1.00 *1.00 1.00 *1.00 1.00 *1.00 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.98 1.00 0.98 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1590 3332 1590 3246 1605 3287 1600 3141
Flt Permitted 0.11 1.00 0.36 1.00 0.38 1.00 0.42 1.00
Satd. Flow (perm) 181 3332 599 3246 640 3287 701 3141
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 64 604 20 99 1001 153 42 355 61 232 620 97
RTOR Reduction (vph) 0 2 0 0 13 0 0 15 0 0 13 0
Lane Group Flow (vph) 64 622 0 99 1141 0 42 401 0 232 704 0
Confl. Peds. (#/hr) 6 5 5 6 3 19 19 3
Heavy Vehicles (%) 1% 1% 0% 1% 2% 1% 0% 0% 1% 0% 0% 0%
Turn Type pm+pt NA pm+pt NA Perm NA pm+pt NA
Protected Phases 5 2 1 6 8 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 44.4 38.4 44.4 38.4 29.1 29.1 40.1 40.1
Effective Green, g (s) 44.4 38.4 44.4 38.4 29.1 29.1 40.1 40.1
Actuated g/C Ratio 0.44 0.38 0.44 0.38 0.29 0.29 0.40 0.40
Clearance Time (s) 3.0 6.6 3.0 6.6 5.9 5.9 3.0 5.9
Lane Grp Cap (vph) 164 1279 325 1246 186 956 353 1259
v/s Ratio Prot c0.02 0.19 0.02 c0.35 0.12 c0.05 0.22
v/s Ratio Perm 0.15 0.12 0.07 c0.21
v/c Ratio 0.39 0.49 0.30 0.92 0.23 0.42 0.66 0.56
Uniform Delay, d1 19.1 23.3 16.7 29.3 26.9 28.6 22.5 23.1
Progression Factor 1.00 1.00 0.82 0.89 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.9 1.3 2.1 10.9 2.8 1.4 9.2 1.8
Delay (s) 25.9 24.6 15.9 36.8 29.7 30.0 31.7 24.9
Level of Service C C B D C C C C
Approach Delay (s) 24.8 35.2 30.0 26.6
Approach LOS C D C C

Intersection Summary
HCM 2000 Control Delay 29.9 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.5
Intersection Capacity Utilization 91.1% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 6 587 1 42 910 6 4 13 35 20 16 11
Future Volume (vph) 6 587 1 42 910 6 4 13 35 20 16 11
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 0.95 0.95 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 0.99 0.99
Frt 0.999 0.908 0.968
Flt Protected 0.999 0.998 0.996 0.979
Satd. Flow (prot) 0 2921 0 0 2933 0 0 1307 0 0 1408 0
Flt Permitted 0.945 0.899 0.969 0.834
Satd. Flow (perm) 0 2763 0 0 2640 0 0 1271 0 0 1196 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 1 38 12
Link Speed (k/h) 50 50 50 50
Link Distance (m) 118.4 457.3 151.2 181.4
Travel Time (s) 8.5 32.9 10.9 13.1
Confl. Peds. (#/hr) 11 18 18 11 9 6 6 9
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 10% 0% 13% 9% 11% 8% 8% 19% 6% 22% 14%
Adj. Flow (vph) 7 638 1 46 989 7 4 14 38 22 17 12
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 646 0 0 1042 0 0 56 0 0 51 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 0.0 0.0
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 0 1 0 1 1 1 1
Detector Template 
Leading Detector (m) 15.0 0.0 15.0 0.0 15.0 15.0 15.0 15.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 15.0 0.0 15.0 0.0 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Detector Phase 8 8 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 28.0 28.0 28.0 28.0 26.0 26.0 26.0 26.0
Total Split (s) 54.0 54.0 54.0 54.0 26.0 26.0 26.0 26.0
Total Split (%) 67.5% 67.5% 67.5% 67.5% 32.5% 32.5% 32.5% 32.5%
Maximum Green (s) 48.5 48.5 48.5 48.5 20.6 20.6 20.6 20.6
Yellow Time (s) 3.8 3.8 3.8 3.8 3.3 3.3 3.3 3.3
All-Red Time (s) 1.7 1.7 1.7 1.7 2.1 2.1 2.1 2.1
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.4 5.4
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0 13.0 13.0 13.0 13.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 67.7 67.7 9.0 9.0
Actuated g/C Ratio 0.85 0.85 0.11 0.11
v/c Ratio 0.28 0.47 0.32 0.35
Control Delay 0.7 4.1 20.6 33.3
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 0.7 4.1 20.6 33.3
LOS A A C C
Approach Delay 0.7 4.1 20.6 33.3
Approach LOS A A C C

Intersection Summary
Area Type: CBD
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 20 (25%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.47
Intersection Signal Delay: 4.2 Intersection LOS: A
Intersection Capacity Utilization 73.0% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     163: HICKORY ST & DUNDAS ST
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Lane Group EBT WBT NBT SBT
Lane Group Flow (vph) 646 1042 56 51
v/c Ratio 0.28 0.47 0.32 0.35
Control Delay 0.7 4.1 20.6 33.3
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 0.7 4.1 20.6 33.3
Queue Length 50th (m) 2.0 22.7 2.4 5.2
Queue Length 95th (m) 2.8 40.5 11.3 14.0
Internal Link Dist (m) 94.4 433.3 127.2 157.4
Turn Bay Length (m)
Base Capacity (vph) 2336 2233 355 316
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.28 0.47 0.16 0.16

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 6 587 1 42 910 6 4 13 35 20 16 11
Future Volume (vph) 6 587 1 42 910 6 4 13 35 20 16 11
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5 5.4 5.4
Lane Util. Factor 0.95 0.95 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.99 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.91 0.97
Flt Protected 1.00 1.00 1.00 0.98
Satd. Flow (prot) 2921 2930 1308 1404
Flt Permitted 0.94 0.90 0.97 0.83
Satd. Flow (perm) 2762 2640 1271 1197
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 7 638 1 46 989 7 4 14 38 22 17 12
RTOR Reduction (vph) 0 0 0 0 0 0 0 35 0 0 11 0
Lane Group Flow (vph) 0 646 0 0 1042 0 0 21 0 0 40 0
Confl. Peds. (#/hr) 11 18 18 11 9 6 6 9
Heavy Vehicles (%) 0% 10% 0% 13% 9% 11% 8% 8% 19% 6% 22% 14%
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 63.3 63.3 5.8 5.8
Effective Green, g (s) 63.3 63.3 5.8 5.8
Actuated g/C Ratio 0.79 0.79 0.07 0.07
Clearance Time (s) 5.5 5.5 5.4 5.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2185 2088 92 86
v/s Ratio Prot
v/s Ratio Perm 0.23 c0.39 0.02 c0.03
v/c Ratio 0.30 0.50 0.23 0.46
Uniform Delay, d1 2.3 2.9 35.0 35.6
Progression Factor 0.16 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.9 1.2 3.9
Delay (s) 0.7 3.7 36.2 39.5
Level of Service A A D D
Approach Delay (s) 0.7 3.7 36.2 39.5
Approach LOS A A D D

Intersection Summary
HCM 2000 Control Delay 4.7 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.50
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 10.9
Intersection Capacity Utilization 73.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 779 47 8 1147 7 6
Future Volume (vph) 779 47 8 1147 7 6
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 33.0 20.0 0.0 0.0
Storage Lanes 1 1 1 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 0.95 1.00 1.00 0.95 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3535 1597 1785 3535 1785 1597
Flt Permitted 0.950 0.950
Satd. Flow (perm) 3535 1597 1785 3535 1785 1597
Link Speed (k/h) 50 50 48
Link Distance (m) 414.1 110.3 113.4
Travel Time (s) 29.8 7.9 8.5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 0% 0% 1% 0% 0%
Adj. Flow (vph) 847 51 9 1247 8 7
Shared Lane Traffic (%)
Lane Group Flow (vph) 847 51 9 1247 8 7
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(m) 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane Yes Yes
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 14 24 24 14
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 41.7% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 843 52 27 1111 48 23
Future Volume (vph) 843 52 27 1111 48 23
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 26.6 28.2 0.0
Storage Lanes 0 1 1 1
Taper Length (m) 28.8 24.6
Lane Util. Factor *1.00 0.95 1.00 0.95 1.00 1.00
Ped Bike Factor 1.00 1.00 0.99
Frt 0.991 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3014 0 1397 2975 1447 1250
Flt Permitted 0.305 0.950
Satd. Flow (perm) 3014 0 446 2975 1436 1250
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 13 25
Link Speed (k/h) 50 50 50
Link Distance (m) 160.3 229.7 303.4
Travel Time (s) 11.5 16.5 21.8
Confl. Peds. (#/hr) 9 9 6
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 11% 10% 15% 8% 11% 15%
Adj. Flow (vph) 916 57 29 1208 52 25
Shared Lane Traffic (%)
Lane Group Flow (vph) 973 0 29 1208 52 25
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(m) 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane Yes
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 15 25 25 15
Number of Detectors 0 0 0 1 1
Detector Template 
Leading Detector (m) 0.0 0.0 0.0 9.0 9.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 0.0 0.0 0.0 9.0 9.0
Detector 1 Type Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Turn Type NA Perm NA Perm Perm
Protected Phases 2 2
Permitted Phases 2 8 8
Detector Phase 8 8
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 8.0 8.0
Minimum Split (s) 29.0 29.0 29.0 30.0 30.0
Total Split (s) 70.0 70.0 70.0 30.0 30.0
Total Split (%) 70.0% 70.0% 70.0% 30.0% 30.0%
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Lane Group EBT EBR WBL WBT NBL NBR
Maximum Green (s) 63.6 63.6 63.6 24.5 24.5
Yellow Time (s) 4.0 4.0 4.0 3.3 3.3
All-Red Time (s) 2.4 2.4 2.4 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.4 6.4 6.4 5.5 5.5
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 14.0 14.0 14.0 16.0 16.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 82.4 82.4 82.4 9.7 9.7
Actuated g/C Ratio 0.82 0.82 0.82 0.10 0.10
v/c Ratio 0.39 0.08 0.49 0.38 0.17
Control Delay 3.9 3.4 4.5 49.6 18.1
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 3.9 3.4 4.5 49.6 18.1
LOS A A A D B
Approach Delay 3.9 4.5 39.4
Approach LOS A A D

Intersection Summary
Area Type: CBD
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 13 (13%), Referenced to phase 2:EBWB, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.49
Intersection Signal Delay: 5.4 Intersection LOS: A
Intersection Capacity Utilization 50.7% ICU Level of Service A
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     97: LUPIN DR & DUNDAS ST
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Lane Group EBT WBL WBT NBL NBR
Lane Group Flow (vph) 973 29 1208 52 25
v/c Ratio 0.39 0.08 0.49 0.38 0.17
Control Delay 3.9 3.4 4.5 49.6 18.1
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 3.9 3.4 4.5 49.6 18.1
Queue Length 50th (m) 19.9 0.9 31.1 8.9 0.0
Queue Length 95th (m) 26.7 3.2 50.5 19.0 6.9
Internal Link Dist (m) 136.3 205.7 279.4
Turn Bay Length (m) 26.6 28.2
Base Capacity (vph) 2485 367 2451 351 325
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.39 0.08 0.49 0.15 0.08

Intersection Summary
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 843 52 27 1111 48 23
Future Volume (vph) 843 52 27 1111 48 23
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.4 6.4 6.4 5.5 5.5
Lane Util. Factor *1.00 1.00 0.95 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 0.99 1.00 0.99 1.00
Frt 0.99 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3014 1389 2975 1436 1250
Flt Permitted 1.00 0.31 1.00 0.95 1.00
Satd. Flow (perm) 3014 446 2975 1436 1250
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 916 57 29 1208 52 25
RTOR Reduction (vph) 3 0 0 0 0 23
Lane Group Flow (vph) 970 0 29 1208 52 2
Confl. Peds. (#/hr) 9 9 6
Heavy Vehicles (%) 11% 10% 15% 8% 11% 15%
Turn Type NA Perm NA Perm Perm
Protected Phases 2 2
Permitted Phases 2 8 8
Actuated Green, G (s) 80.0 80.0 80.0 8.1 8.1
Effective Green, g (s) 80.0 80.0 80.0 8.1 8.1
Actuated g/C Ratio 0.80 0.80 0.80 0.08 0.08
Clearance Time (s) 6.4 6.4 6.4 5.5 5.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2411 356 2380 116 101
v/s Ratio Prot 0.32 c0.41
v/s Ratio Perm 0.07 c0.04 0.00
v/c Ratio 0.40 0.08 0.51 0.45 0.02
Uniform Delay, d1 2.9 2.1 3.4 43.8 42.3
Progression Factor 1.07 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.4 0.8 2.7 0.1
Delay (s) 3.6 2.6 4.1 46.6 42.4
Level of Service A A A D D
Approach Delay (s) 3.6 4.1 45.2
Approach LOS A A D

Intersection Summary
HCM 2000 Control Delay 5.3 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.50
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 11.9
Intersection Capacity Utilization 50.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 75 786 58 125 896 106 63 176 66 141 502 160
Future Volume (vph) 75 786 58 125 896 106 63 176 66 141 502 160
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 65.0 0.0 40.2 0.0 37.3 0.0 29.6 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 49.9 21.5 43.0 50.6
Lane Util. Factor 1.00 *1.00 0.95 1.00 0.95 0.95 1.00 *1.00 0.95 1.00 0.95 0.95
Ped Bike Factor 1.00 1.00 1.00 1.00 0.99 0.99 0.99 0.99
Frt 0.990 0.984 0.959 0.964
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1594 3372 0 1500 3274 0 1552 3122 0 1623 2885 0
Flt Permitted 0.177 0.223 0.340 0.510
Satd. Flow (perm) 296 3372 0 351 3274 0 549 3122 0 864 2885 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 10 17 64 53
Link Speed (k/h) 50 50 50 50
Link Distance (m) 250.1 563.2 123.0 257.8
Travel Time (s) 18.0 40.6 8.9 18.6
Confl. Peds. (#/hr) 18 18 18 18 14 10 10 14
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 12% 10% 11% 19% 7% 6% 15% 13% 19% 10% 20% 11%
Adj. Flow (vph) 82 854 63 136 974 115 68 191 72 153 546 174
Shared Lane Traffic (%)
Lane Group Flow (vph) 82 917 0 136 1089 0 68 263 0 153 720 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes Yes
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 0 1 0 1 1 2 1
Detector Template 
Leading Detector (m) 24.0 0.0 24.0 0.0 14.0 14.0 24.0 14.0
Trailing Detector (m) 15.0 0.0 15.0 0.0 -1.0 -1.0 -1.0 -1.0
Detector 1 Position(m) 15.0 0.0 15.0 0.0 -1.0 -1.0 -1.0 -1.0
Detector 1 Size(m) 9.0 0.0 9.0 0.0 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 15.0
Detector 2 Size(m) 9.0
Detector 2 Type Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0
Turn Type pm+pt NA pm+pt NA Perm NA pm+pt NA
Protected Phases 5 2 1 6 8 7 4
Permitted Phases 2 6 8 4
Detector Phase 5 1 8 8 7 4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Switch Phase
Minimum Initial (s) 5.0 20.0 5.0 20.0 8.0 8.0 5.0 8.0
Minimum Split (s) 9.0 29.0 9.0 29.0 27.0 27.0 9.0 27.0
Total Split (s) 9.0 40.0 12.0 43.0 29.0 29.0 9.0 38.0
Total Split (%) 10.0% 44.4% 13.3% 47.8% 32.2% 32.2% 10.0% 42.2%
Maximum Green (s) 6.0 34.0 9.0 37.0 22.9 22.9 6.0 31.9
Yellow Time (s) 3.0 3.7 3.0 3.7 4.2 4.2 3.0 4.2
All-Red Time (s) 0.0 2.3 0.0 2.3 1.9 1.9 0.0 1.9
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.0 3.0 6.0 6.1 6.1 3.0 6.1
Lead/Lag Lead Lag Lead Lag Lag Lag Lead
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max None None None None
Walk Time (s) 15.0 15.0 15.0 15.0 15.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 49.6 40.5 53.4 43.8 17.7 17.7 29.8 26.7
Actuated g/C Ratio 0.55 0.45 0.59 0.49 0.20 0.20 0.33 0.30
v/c Ratio 0.33 0.60 0.44 0.68 0.64 0.40 0.46 0.81
Control Delay 12.6 21.8 13.7 21.8 58.0 24.4 26.0 34.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 12.6 21.8 13.7 21.8 58.0 24.4 26.0 34.4
LOS B C B C E C C C
Approach Delay 21.0 20.9 31.3 32.9
Approach LOS C C C C

Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 69.3 (77%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.81
Intersection Signal Delay: 25.0 Intersection LOS: C
Intersection Capacity Utilization 77.0% ICU Level of Service D
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     98: DUNDAS ST & RR 36 (ANDERSON ST)
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 82 917 136 1089 68 263 153 720
v/c Ratio 0.33 0.60 0.44 0.68 0.64 0.40 0.46 0.81
Control Delay 12.6 21.8 13.7 21.8 58.0 24.4 26.0 34.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 12.6 21.8 13.7 21.8 58.0 24.4 26.0 34.4
Queue Length 50th (m) 5.1 53.7 8.8 70.1 9.9 13.6 17.6 51.1
Queue Length 95th (m) 11.9 79.5 18.6 100.8 22.1 21.6 28.7 65.0
Internal Link Dist (m) 226.1 539.2 99.0 233.8
Turn Bay Length (m) 65.0 40.2 37.3 29.6
Base Capacity (vph) 255 1524 326 1601 139 842 336 1056
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.32 0.60 0.42 0.68 0.49 0.31 0.46 0.68

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 75 786 58 125 896 106 63 176 66 141 502 160
Future Volume (vph) 75 786 58 125 896 106 63 176 66 141 502 160
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 6.0 3.0 6.0 6.1 6.1 3.0 6.1
Lane Util. Factor 1.00 *1.00 1.00 0.95 1.00 *1.00 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.98 1.00 0.96 1.00 0.96
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1593 3371 1499 3274 1535 3122 1616 2884
Flt Permitted 0.18 1.00 0.22 1.00 0.34 1.00 0.51 1.00
Satd. Flow (perm) 297 3371 352 3274 549 3122 868 2884
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 82 854 63 136 974 115 68 191 72 153 546 174
RTOR Reduction (vph) 0 6 0 0 9 0 0 51 0 0 37 0
Lane Group Flow (vph) 82 912 0 136 1080 0 68 212 0 153 683 0
Confl. Peds. (#/hr) 18 18 18 18 14 10 10 14
Heavy Vehicles (%) 12% 10% 11% 19% 7% 6% 15% 13% 19% 10% 20% 11%
Turn Type pm+pt NA pm+pt NA Perm NA pm+pt NA
Protected Phases 5 2 1 6 8 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 45.5 40.5 50.9 43.2 17.7 17.7 26.7 26.7
Effective Green, g (s) 45.5 40.5 50.9 43.2 17.7 17.7 26.7 26.7
Actuated g/C Ratio 0.51 0.45 0.57 0.48 0.20 0.20 0.30 0.30
Clearance Time (s) 3.0 6.0 3.0 6.0 6.1 6.1 3.0 6.1
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 222 1516 297 1571 107 613 307 855
v/s Ratio Prot 0.02 0.27 c0.04 c0.33 0.07 0.03 c0.24
v/s Ratio Perm 0.17 0.22 0.12 0.11
v/c Ratio 0.37 0.60 0.46 0.69 0.64 0.35 0.50 0.80
Uniform Delay, d1 12.8 18.7 10.7 18.2 33.2 31.2 24.9 29.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.0 1.8 1.1 2.5 11.7 0.3 1.3 5.3
Delay (s) 13.8 20.4 11.9 20.6 44.9 31.5 26.2 34.4
Level of Service B C B C D C C C
Approach Delay (s) 19.9 19.7 34.3 33.0
Approach LOS B B C C

Intersection Summary
HCM 2000 Control Delay 24.5 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 18.1
Intersection Capacity Utilization 77.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 72 616 110 158 864 53 137 695 124 130 1017 159
Future Volume (vph) 72 616 110 158 864 53 137 695 124 130 1017 159
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 77.5 85.1 104.8 0.0 57.4 64.0 97.0 31.1
Storage Lanes 1 1 1 0 1 1 1 1
Taper Length (m) 29.5 29.8 31.8 16.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 *1.00 1.00 1.00 0.95 1.00
Ped Bike Factor 1.00 0.96 0.99 1.00 0.96 0.99 0.96
Frt 0.850 0.991 0.850 0.850
Flt Protected *0.000 0.950 0.950 0.950
Satd. Flow (prot) 0 3500 1581 1767 3143 0 1733 3684 1597 1767 3433 1581
Flt Permitted 0.154 0.233 0.104 0.231
Satd. Flow (perm) 286 3500 1518 430 3143 0 190 3684 1531 427 3433 1516
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 121 6 135 127
Link Speed (k/h) 50 50 60 60
Link Distance (m) 253.5 302.2 177.5 245.6
Travel Time (s) 18.3 21.8 10.7 14.7
Confl. Peds. (#/hr) 15 21 21 15 18 18 18 18
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 2% 1% 1% 13% 2% 3% 2% 0% 1% 4% 1%
Adj. Flow (vph) 78 670 120 172 939 58 149 755 135 141 1105 173
Shared Lane Traffic (%)
Lane Group Flow (vph) 78 670 120 172 997 0 149 755 135 141 1105 173
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes Yes
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type pm+pt NA Perm pm+pt NA pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 8 8 4 4
Minimum Split (s) 8.0 32.0 32.0 8.0 32.0 8.0 27.0 27.0 8.0 27.0 27.0
Total Split (s) 8.0 40.0 40.0 14.0 46.0 9.0 44.0 44.0 12.0 47.0 47.0
Total Split (%) 7.3% 36.4% 36.4% 12.7% 41.8% 8.2% 40.0% 40.0% 10.9% 42.7% 42.7%
Maximum Green (s) 5.0 33.2 33.2 11.0 39.2 6.0 37.8 37.8 9.0 40.8 40.8
Yellow Time (s) 3.0 4.0 4.0 3.0 4.0 3.0 4.2 4.2 3.0 4.2 4.2
All-Red Time (s) 0.0 2.8 2.8 0.0 2.8 0.0 2.0 2.0 0.0 2.0 2.0
Lost Time Adjust (s) -2.0 0.0 0.0 0.0 0.0 -2.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 1.0 6.8 6.8 3.0 6.8 1.0 6.2 6.2 3.0 6.2 6.2
Lead/Lag Lead Lag Lag Lead Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize?
Walk Time (s) 18.0 18.0 18.0 15.0 15.0 15.0 15.0
Flash Dont Walk (s) 6.0 6.0 6.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 39.0 33.2 33.2 51.0 39.2 51.0 37.8 37.8 53.0 40.8 40.8
Actuated g/C Ratio 0.35 0.30 0.30 0.46 0.36 0.46 0.34 0.34 0.48 0.37 0.37
v/c Ratio 0.77 0.63 0.22 0.52 0.89 0.74 0.60 0.22 0.45 0.87 0.27
Control Delay 0.0 33.1 8.5 21.7 40.6 41.9 32.2 5.3 20.9 40.8 8.7
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 0.0 33.1 8.5 21.7 40.6 41.9 32.2 5.3 20.9 40.8 8.7
LOS A C A C D D C A C D A
Approach Delay 26.7 37.8 30.1 34.9
Approach LOS C D C C

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 16 (15%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Pretimed
Maximum v/c Ratio: 0.89
Intersection Signal Delay: 33.0 Intersection LOS: C
Intersection Capacity Utilization 83.0% ICU Level of Service E
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     99: RR 26 (THICKSON RD) & DUNDAS ST
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 78 670 120 172 997 149 755 135 141 1105 173
v/c Ratio 0.77 0.63 0.22 0.52 0.89 0.74 0.60 0.22 0.45 0.87 0.27
Control Delay 0.0 33.1 8.5 21.7 40.6 41.9 32.2 5.3 20.9 40.8 8.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 0.0 33.1 8.5 21.7 40.6 41.9 32.2 5.3 20.9 40.8 8.7
Queue Length 50th (m) 13.8 61.0 3.1 14.5 96.3 15.5 61.2 0.0 15.2 105.4 5.8
Queue Length 95th (m) #39.2 79.2 16.3 22.4 #130.8 #41.3 78.1 11.6 26.0 #131.8 19.1
Internal Link Dist (m) 229.5 278.2 153.5 221.6
Turn Bay Length (m) 77.5 85.1 104.8 57.4 64.0 97.0 31.1
Base Capacity (vph) 101 1056 542 333 1123 200 1265 614 315 1273 642
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.77 0.63 0.22 0.52 0.89 0.74 0.60 0.22 0.45 0.87 0.27

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 72 616 110 158 864 53 137 695 124 130 1017 159
Future Volume (vph) 72 616 110 158 864 53 137 695 124 130 1017 159
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 1.0 6.8 6.8 3.0 6.8 1.0 6.2 6.2 3.0 6.2 6.2
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 *1.00 1.00 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 0.96 1.00 1.00 1.00 1.00 0.96 1.00 1.00 0.96
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.00 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 0 3500 1518 1765 3144 1733 3684 1531 1765 3433 1516
Flt Permitted 0.15 1.00 1.00 0.23 1.00 0.10 1.00 1.00 0.23 1.00 1.00
Satd. Flow (perm) 287 3500 1518 434 3144 189 3684 1531 429 3433 1516
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 78 670 120 172 939 58 149 755 135 141 1105 173
RTOR Reduction (vph) 0 0 84 0 4 0 0 0 89 0 0 80
Lane Group Flow (vph) 78 670 36 172 993 0 149 755 46 141 1105 93
Confl. Peds. (#/hr) 15 21 21 15 18 18 18 18
Heavy Vehicles (%) 1% 2% 1% 1% 13% 2% 3% 2% 0% 1% 4% 1%
Turn Type pm+pt NA Perm pm+pt NA pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 8 8 4 4
Actuated Green, G (s) 38.2 33.2 33.2 47.2 39.2 43.8 37.8 37.8 49.8 40.8 40.8
Effective Green, g (s) 42.2 33.2 33.2 47.2 39.2 47.8 37.8 37.8 49.8 40.8 40.8
Actuated g/C Ratio 0.38 0.30 0.30 0.43 0.36 0.43 0.34 0.34 0.45 0.37 0.37
Clearance Time (s) 3.0 6.8 6.8 3.0 6.8 3.0 6.2 6.2 3.0 6.2 6.2
Lane Grp Cap (vph) 91 1056 458 319 1120 194 1265 526 303 1273 562
v/s Ratio Prot 0.19 c0.05 c0.32 c0.06 0.20 c0.04 c0.32
v/s Ratio Perm 0.27 0.02 0.18 0.28 0.03 0.17 0.06
v/c Ratio 0.86 0.63 0.08 0.54 0.89 0.77 0.60 0.09 0.47 0.87 0.17
Uniform Delay, d1 44.2 33.2 27.5 21.2 33.3 23.0 29.8 24.4 19.4 32.1 23.2
Progression Factor 0.92 0.91 1.46 0.93 0.92 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 58.4 2.7 0.3 5.8 9.5 24.8 2.1 0.3 5.1 8.2 0.6
Delay (s) 98.8 32.8 40.5 25.5 40.1 47.8 31.9 24.8 24.4 40.3 23.8
Level of Service F C D C D D C C C D C
Approach Delay (s) 39.8 38.0 33.3 36.7
Approach LOS D D C D

Intersection Summary
HCM 2000 Control Delay 36.8 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 19.0
Intersection Capacity Utilization 83.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 80 719 31 65 947 115 60 154 55 140 210 83
Future Volume (vph) 80 719 31 65 947 115 60 154 55 140 210 83
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 37.3 0.0 42.8 0.0 38.5 60.0 26.5 0.0
Storage Lanes 1 0 1 0 1 1 1 0
Taper Length (m) 28.3 43.1 20.4 42.0
Lane Util. Factor 1.00 *0.95 0.95 1.00 *0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00
Ped Bike Factor 1.00 0.99 1.00 0.99 0.99 0.99 0.99
Frt 0.994 0.984 0.960 0.958
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1608 3181 0 1668 3187 0 1684 3092 0 1552 1572 0
Flt Permitted 0.124 0.263 0.389 0.583
Satd. Flow (perm) 210 3181 0 459 3187 0 685 3092 0 946 1572 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 5 16 60 23
Link Speed (k/h) 50 50 50 50
Link Distance (m) 110.3 818.0 1197.3 2064.6
Travel Time (s) 7.9 58.9 86.2 148.7
Confl. Peds. (#/hr) 11 14 14 11 13 10 10 13
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 11% 11% 19% 7% 11% 1% 6% 11% 8% 15% 16% 8%
Adj. Flow (vph) 87 782 34 71 1029 125 65 167 60 152 228 90
Shared Lane Traffic (%)
Lane Group Flow (vph) 87 816 0 71 1154 0 65 227 0 152 318 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes Yes
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 14 24 15
Number of Detectors 1 0 1 0 2 1 1 1
Detector Template 
Leading Detector (m) 23.0 0.0 23.0 0.0 24.0 15.0 9.0 9.0
Trailing Detector (m) 14.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 14.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 0.0 9.0 0.0 9.0 15.0 9.0 9.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 15.0
Detector 2 Size(m) 9.0
Detector 2 Type Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4
Detector Phase 5 1 3 8 7 4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Switch Phase
Minimum Initial (s) 5.0 20.0 5.0 20.0 5.0 8.0 5.0 8.0
Minimum Split (s) 8.0 29.2 8.0 29.2 8.0 35.7 8.0 35.7
Total Split (s) 8.0 38.0 8.0 38.0 8.0 36.0 8.0 36.0
Total Split (%) 8.9% 42.2% 8.9% 42.2% 8.9% 40.0% 8.9% 40.0%
Maximum Green (s) 5.0 32.0 5.0 32.0 5.0 29.3 5.0 29.3
Yellow Time (s) 3.0 3.7 3.0 3.7 3.0 4.0 3.0 4.0
All-Red Time (s) 0.0 2.3 0.0 2.3 0.0 2.7 0.0 2.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.0 3.0 6.0 3.0 6.7 3.0 6.7
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 16.0 16.0 22.0 22.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 49.3 41.3 48.7 41.0 29.6 20.9 30.2 22.5
Actuated g/C Ratio 0.55 0.46 0.54 0.46 0.33 0.23 0.34 0.25
v/c Ratio 0.42 0.56 0.22 0.79 0.23 0.30 0.43 0.78
Control Delay 17.5 21.9 11.5 27.4 18.3 19.9 23.4 41.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 17.5 21.9 11.5 27.4 18.3 19.9 23.4 41.8
LOS B C B C B B C D
Approach Delay 21.5 26.4 19.6 35.9
Approach LOS C C B D

Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 24.3 (27%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 85
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.79
Intersection Signal Delay: 25.7 Intersection LOS: C
Intersection Capacity Utilization 75.0% ICU Level of Service D
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     100: DUNDAS ST & GARRARD RD
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 87 816 71 1154 65 227 152 318
v/c Ratio 0.42 0.56 0.22 0.79 0.23 0.30 0.43 0.78
Control Delay 17.5 21.9 11.5 27.4 18.3 19.9 23.4 41.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 17.5 21.9 11.5 27.4 18.3 19.9 23.4 41.8
Queue Length 50th (m) 6.1 51.6 6.9 95.0 6.6 11.1 16.4 44.0
Queue Length 95th (m) 14.8 77.4 m10.4 #139.2 12.2 17.6 25.2 64.1
Internal Link Dist (m) 86.3 794.0 1173.3 2040.6
Turn Bay Length (m) 37.3 42.8 38.5 26.5
Base Capacity (vph) 208 1462 325 1459 280 1047 351 527
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.42 0.56 0.22 0.79 0.23 0.22 0.43 0.60

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 80 719 31 65 947 115 60 154 55 140 210 83
Future Volume (vph) 80 719 31 65 947 115 60 154 55 140 210 83
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 6.0 3.0 6.0 3.0 6.7 3.0 6.7
Lane Util. Factor 1.00 *0.95 1.00 *0.95 1.00 0.95 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.98 1.00 0.96 1.00 0.96
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1608 3180 1666 3187 1680 3093 1546 1571
Flt Permitted 0.12 1.00 0.26 1.00 0.39 1.00 0.58 1.00
Satd. Flow (perm) 210 3180 461 3187 687 3093 949 1571
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 87 782 34 71 1029 125 65 167 60 152 228 90
RTOR Reduction (vph) 0 3 0 0 9 0 0 46 0 0 17 0
Lane Group Flow (vph) 87 813 0 71 1145 0 65 181 0 152 301 0
Confl. Peds. (#/hr) 11 14 14 11 13 10 10 13
Heavy Vehicles (%) 11% 11% 19% 7% 11% 1% 6% 11% 8% 15% 16% 8%
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 45.1 40.1 44.5 39.8 25.5 21.5 27.5 22.5
Effective Green, g (s) 45.1 40.1 44.5 39.8 25.5 21.5 27.5 22.5
Actuated g/C Ratio 0.50 0.45 0.49 0.44 0.28 0.24 0.31 0.25
Clearance Time (s) 3.0 6.0 3.0 6.0 3.0 6.7 3.0 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 182 1416 290 1409 238 738 323 392
v/s Ratio Prot c0.03 0.26 0.01 c0.36 0.01 0.06 c0.03 c0.19
v/s Ratio Perm 0.21 0.11 0.07 0.12
v/c Ratio 0.48 0.57 0.24 0.81 0.27 0.25 0.47 0.77
Uniform Delay, d1 14.6 18.6 12.6 21.9 24.3 27.7 24.4 31.3
Progression Factor 1.00 1.00 0.94 1.01 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.0 1.7 0.3 3.1 0.6 0.2 1.1 8.7
Delay (s) 16.6 20.3 12.1 25.3 24.9 27.9 25.5 40.0
Level of Service B C B C C C C D
Approach Delay (s) 19.9 24.5 27.2 35.3
Approach LOS B C C D

Intersection Summary
HCM 2000 Control Delay 25.1 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 18.7
Intersection Capacity Utilization 75.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 26 788 97 13 1051 31 87 31 20 30 40 61
Future Volume (vph) 26 788 97 13 1051 31 87 31 20 30 40 61
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 41.4 0.0 25.9 0.0 33.5 0.0 28.6 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 23.3 14.6 40.0 22.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.98 1.00 0.98 0.99 0.99 0.98
Frt 0.984 0.996 0.941 0.909
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1552 3112 0 1668 3208 0 1566 1652 0 1623 1548 0
Flt Permitted 0.197 0.298 0.680 0.720
Satd. Flow (perm) 322 3112 0 515 3208 0 1096 1652 0 1217 1548 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 27 5 22 64
Link Speed (k/h) 50 50 50 50
Link Distance (m) 563.2 253.5 146.1 163.8
Travel Time (s) 40.6 18.3 10.5 11.8
Confl. Peds. (#/hr) 2 17 17 2 14 6 6 14
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 15% 12% 11% 7% 11% 2% 14% 10% 0% 10% 6% 9%
Adj. Flow (vph) 28 857 105 14 1142 34 95 34 22 33 43 66
Shared Lane Traffic (%)
Lane Group Flow (vph) 28 962 0 14 1176 0 95 56 0 33 109 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes Yes
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 0 0 0 1 1 1 1
Detector Template 
Leading Detector (m) 22.3 0.0 0.0 0.0 9.0 9.0 15.0 15.0
Trailing Detector (m) 13.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 13.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 0.0 0.0 0.0 9.0 9.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA Perm NA Perm NA Perm NA
Protected Phases 5 2 6 8 4
Permitted Phases 2 6 8 4
Detector Phase 5 8 8 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 9.0 28.0 28.0 28.0 25.0 25.0 25.0 25.0
Total Split (s) 9.0 81.0 72.0 72.0 29.0 29.0 29.0 29.0
Total Split (%) 8.2% 73.6% 65.5% 65.5% 26.4% 26.4% 26.4% 26.4%
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 6.0 75.4 66.4 66.4 23.0 23.0 23.0 23.0
Yellow Time (s) 3.0 4.0 4.0 4.0 3.3 3.3 3.3 3.3
All-Red Time (s) 0.0 1.6 1.6 1.6 2.7 2.7 2.7 2.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 5.6 5.6 5.6 6.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max C-Max None None None None
Walk Time (s) 10.0 10.0 10.0 13.0 13.0 13.0 13.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 86.3 83.7 78.7 78.7 14.7 14.7 14.7 14.7
Actuated g/C Ratio 0.78 0.76 0.72 0.72 0.13 0.13 0.13 0.13
v/c Ratio 0.09 0.41 0.04 0.51 0.65 0.23 0.20 0.42
Control Delay 4.2 5.5 15.4 18.4 64.2 29.3 42.9 23.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 4.2 5.5 15.4 18.4 64.2 29.3 42.9 23.8
LOS A A B B E C D C
Approach Delay 5.5 18.4 51.2 28.2
Approach LOS A B D C

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 84.7 (77%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.65
Intersection Signal Delay: 15.8 Intersection LOS: B
Intersection Capacity Utilization 51.8% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     154: GLEN HILL DR & DUNDAS ST
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 28 962 14 1176 95 56 33 109
v/c Ratio 0.09 0.41 0.04 0.51 0.65 0.23 0.20 0.42
Control Delay 4.2 5.5 15.4 18.4 64.2 29.3 42.9 23.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 4.2 5.5 15.4 18.4 64.2 29.3 42.9 23.8
Queue Length 50th (m) 1.0 28.0 1.5 82.4 18.1 6.1 5.9 8.1
Queue Length 95th (m) 3.5 47.8 m2.5 m105.0 31.8 15.4 13.4 21.4
Internal Link Dist (m) 539.2 229.5 122.1 139.8
Turn Bay Length (m) 41.4 25.9 33.5 28.6
Base Capacity (vph) 319 2373 368 2295 229 362 254 374
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.09 0.41 0.04 0.51 0.41 0.15 0.13 0.29

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 26 788 97 13 1051 31 87 31 20 30 40 61
Future Volume (vph) 26 788 97 13 1051 31 87 31 20 30 40 61
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 5.6 5.6 5.6 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 0.99 1.00 0.98
Flpb, ped/bikes 1.00 1.00 0.98 1.00 0.98 1.00 0.99 1.00
Frt 1.00 0.98 1.00 1.00 1.00 0.94 1.00 0.91
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1552 3110 1641 3207 1531 1652 1606 1549
Flt Permitted 0.20 1.00 0.30 1.00 0.68 1.00 0.72 1.00
Satd. Flow (perm) 322 3110 514 3207 1096 1652 1218 1549
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 28 857 105 14 1142 34 95 34 22 33 43 66
RTOR Reduction (vph) 0 6 0 0 1 0 0 19 0 0 55 0
Lane Group Flow (vph) 28 956 0 14 1175 0 95 37 0 33 54 0
Confl. Peds. (#/hr) 2 17 17 2 14 6 6 14
Heavy Vehicles (%) 15% 12% 11% 7% 11% 2% 14% 10% 0% 10% 6% 9%
Turn Type pm+pt NA Perm NA Perm NA Perm NA
Protected Phases 5 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 83.7 83.7 77.5 77.5 14.7 14.7 14.7 14.7
Effective Green, g (s) 83.7 83.7 77.5 77.5 14.7 14.7 14.7 14.7
Actuated g/C Ratio 0.76 0.76 0.70 0.70 0.13 0.13 0.13 0.13
Clearance Time (s) 3.0 5.6 5.6 5.6 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 280 2366 362 2259 146 220 162 207
v/s Ratio Prot 0.00 c0.31 c0.37 0.02 0.03
v/s Ratio Perm 0.07 0.03 c0.09 0.03
v/c Ratio 0.10 0.40 0.04 0.52 0.65 0.17 0.20 0.26
Uniform Delay, d1 4.2 4.5 4.9 7.6 45.2 42.2 42.4 42.8
Progression Factor 1.00 1.00 2.08 2.11 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.5 0.1 0.5 9.9 0.4 0.6 0.7
Delay (s) 4.4 5.1 10.4 16.5 55.1 42.6 43.1 43.4
Level of Service A A B B E D D D
Approach Delay (s) 5.0 16.4 50.5 43.3
Approach LOS A B D D

Intersection Summary
HCM 2000 Control Delay 15.5 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 14.6
Intersection Capacity Utilization 51.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 12 863 5 3 1167 48 0 0 2 37 0 14
Future Volume (vph) 12 863 5 3 1167 48 0 0 2 37 0 14
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 49.7 0.0 52.2 0.0 0.0 0.0 20.3 0.0
Storage Lanes 1 0 1 0 0 0 1 0
Taper Length (m) 0.0 25.0 0.0 35.7
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 1.00 1.00 0.98 0.99 0.98
Frt 0.999 0.994 0.865 0.850
Flt Protected 0.950 0.950 0.950
Satd. Flow (prot) 1638 3153 0 1785 3189 0 0 1593 0 1608 1285 0
Flt Permitted 0.195 0.299 0.757
Satd. Flow (perm) 336 3153 0 561 3189 0 0 1593 0 1271 1285 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 1 8 174 88
Link Speed (k/h) 50 50 50 50
Link Distance (m) 302.2 414.1 37.7 183.4
Travel Time (s) 21.8 29.8 2.7 13.2
Confl. Peds. (#/hr) 6 3 3 6 4 5 5 4
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 9% 13% 29% 0% 11% 14% 0% 100% 0% 11% 0% 22%
Adj. Flow (vph) 13 938 5 3 1268 52 0 0 2 40 0 15
Shared Lane Traffic (%)
Lane Group Flow (vph) 13 943 0 3 1320 0 0 2 0 40 15 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 0.0 3.5
Link Offset(m) 0.0 0.0 -10.1 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes Yes
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 0 0 0 1 1 1 1
Detector Template 
Leading Detector (m) 9.0 0.0 0.0 0.0 15.0 9.0 9.0 9.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 0.0 0.0 0.0 15.0 9.0 9.0 9.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Detector Phase 2 8 8 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 28.0 28.0 28.0 28.0 28.0 28.0 28.0 28.0
Total Split (s) 80.0 80.0 80.0 80.0 30.0 30.0 30.0 30.0
Total Split (%) 72.7% 72.7% 72.7% 72.7% 27.3% 27.3% 27.3% 27.3%
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 74.3 74.3 74.3 74.3 24.0 24.0 24.0 24.0
Yellow Time (s) 3.7 3.7 3.7 3.7 3.5 3.5 3.5 3.5
All-Red Time (s) 2.0 2.0 2.0 2.0 2.5 2.5 2.5 2.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.7 5.7 5.7 5.7 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None None None
Walk Time (s) 15.0 15.0 15.0 15.0 16.0 16.0 16.0 16.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 96.6 96.6 96.6 96.6 9.6 9.6 9.6
Actuated g/C Ratio 0.88 0.88 0.88 0.88 0.09 0.09 0.09
v/c Ratio 0.04 0.34 0.01 0.47 0.01 0.36 0.08
Control Delay 2.2 2.6 2.7 3.4 0.0 56.0 0.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 2.2 2.6 2.7 3.4 0.0 56.0 0.8
LOS A A A A A E A
Approach Delay 2.6 3.4 40.9
Approach LOS A A D

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.47
Intersection Signal Delay: 4.0 Intersection LOS: A
Intersection Capacity Utilization 53.4% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     169: DUNDAS ST & KATHLEEN ST
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Lane Group EBL EBT WBL WBT NBT SBL SBT
Lane Group Flow (vph) 13 943 3 1320 2 40 15
v/c Ratio 0.04 0.34 0.01 0.47 0.01 0.36 0.08
Control Delay 2.2 2.6 2.7 3.4 0.0 56.0 0.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 2.2 2.6 2.7 3.4 0.0 56.0 0.8
Queue Length 50th (m) 0.3 12.9 0.1 33.1 0.0 7.7 0.0
Queue Length 95th (m) m0.8 20.8 0.6 53.0 0.0 17.2 0.0
Internal Link Dist (m) 278.2 390.1 13.7 159.4
Turn Bay Length (m) 49.7 52.2 20.3
Base Capacity (vph) 295 2768 492 2801 483 277 349
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.04 0.34 0.01 0.47 0.00 0.14 0.04

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 12 863 5 3 1167 48 0 0 2 37 0 14
Future Volume (vph) 12 863 5 3 1167 48 0 0 2 37 0 14
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.7 5.7 5.7 5.7 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00
Frt 1.00 1.00 1.00 0.99 0.86 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1634 3154 1781 3189 1593 1595 1285
Flt Permitted 0.20 1.00 0.30 1.00 1.00 0.76 1.00
Satd. Flow (perm) 336 3154 561 3189 1593 1271 1285
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 13 938 5 3 1268 52 0 0 2 40 0 15
RTOR Reduction (vph) 0 0 0 0 1 0 0 2 0 0 14 0
Lane Group Flow (vph) 13 943 0 3 1319 0 0 0 0 40 1 0
Confl. Peds. (#/hr) 6 3 3 6 4 5 5 4
Heavy Vehicles (%) 9% 13% 29% 0% 11% 14% 0% 100% 0% 11% 0% 22%
Turn Type Perm NA Perm NA NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 91.9 91.9 91.9 91.9 6.4 6.4 6.4
Effective Green, g (s) 91.9 91.9 91.9 91.9 6.4 6.4 6.4
Actuated g/C Ratio 0.84 0.84 0.84 0.84 0.06 0.06 0.06
Clearance Time (s) 5.7 5.7 5.7 5.7 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 280 2635 468 2664 92 73 74
v/s Ratio Prot 0.30 c0.41 0.00 0.00
v/s Ratio Perm 0.04 0.01 c0.03
v/c Ratio 0.05 0.36 0.01 0.50 0.00 0.55 0.01
Uniform Delay, d1 1.5 2.1 1.5 2.5 48.8 50.4 48.8
Progression Factor 0.78 1.01 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.3 0.0 0.7 0.0 8.2 0.1
Delay (s) 1.5 2.5 1.5 3.2 48.8 58.6 48.9
Level of Service A A A A D E D
Approach Delay (s) 2.5 3.2 48.8 55.9
Approach LOS A A D E

Intersection Summary
HCM 2000 Control Delay 4.2 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.50
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 11.7
Intersection Capacity Utilization 53.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings AM Peak Hour
9: BOND ST & ARENA STREET Whitby Oshawa - 2031 Future Background AM

Synchro 11 12-23-2020
IBI Group Page 1

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 0 0 1130 22 0 21
Future Volume (vph) 0 0 1130 22 0 21
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 0.86 0.86 1.00 1.00
Frt 0.997 0.865
Flt Protected
Satd. Flow (prot) 0 0 6320 0 0 1625
Flt Permitted
Satd. Flow (perm) 0 0 6320 0 0 1625
Link Speed (k/h) 50 50 48
Link Distance (m) 285.3 225.6 170.3
Travel Time (s) 20.5 16.2 12.8
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 2% 0% 0% 0%
Adj. Flow (vph) 0 0 1228 24 0 23
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 1252 0 0 23
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 0.0 0.0 0.0
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 24 14 24 14
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 26.7% ICU Level of Service A
Analysis Period (min) 15



Lanes, Volumes, Timings AM Peak Hour
12: RR 53 (STEVENSON RD) & BOND ST Whitby Oshawa - 2031 Future Background AM

Synchro 11 12-23-2020
IBI Group Page 2

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 126 924 63 83 498 0 0 1044 83
Future Volume (vph) 0 0 0 126 924 63 83 498 0 0 1044 83
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 2000 1900 1900 1900 2005 1900
Storage Length (m) 0.0 0.0 0.0 0.0 30.0 0.0 0.0 0.0
Storage Lanes 0 0 0 0 1 0 0 0
Taper Length (m) 0.0 0.0 12.0 0.0
Lane Util. Factor 1.00 1.00 1.00 0.91 *1.00 0.91 1.00 0.95 1.00 1.00 *1.00 0.95
Ped Bike Factor 1.00 1.00
Frt 0.992 0.989
Flt Protected 0.994 0.950
Satd. Flow (prot) 0 0 0 0 4943 0 1691 3181 0 0 3449 0
Flt Permitted 0.994 0.122
Satd. Flow (perm) 0 0 0 0 4938 0 217 3181 0 0 3449 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 15 15
Link Speed (k/h) 50 50 50 50
Link Distance (m) 226.5 417.7 98.9 574.3
Travel Time (s) 16.3 30.1 7.1 41.3
Confl. Peds. (#/hr) 8 11 19 19
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 0% 2% 1% 0% 0% 1% 0% 0% 2% 3%
Adj. Flow (vph) 0 0 0 137 1004 68 90 541 0 0 1135 90
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 0 1209 0 90 541 0 0 1225 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.09 1.16 1.16 1.16 1.08 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA pm+pt NA NA
Protected Phases 6 3 8 4
Permitted Phases 6 8
Minimum Split (s) 26.0 26.0 11.0 24.0 24.0
Total Split (s) 26.0 26.0 11.0 44.0 33.0
Total Split (%) 37.1% 37.1% 15.7% 62.9% 47.1%
Maximum Green (s) 20.3 20.3 5.6 38.6 27.6
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.0 2.0 1.7 1.7 1.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.7 5.4 5.4 5.4
Lead/Lag Lag Lead
Lead-Lag Optimize?
Walk Time (s) 13.0 13.0 11.0 11.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 20.3 38.6 38.6 27.6
Actuated g/C Ratio 0.29 0.55 0.55 0.39
v/c Ratio 0.84 0.38 0.31 0.90
Control Delay 16.7 8.6 0.9 30.2
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 7.8
Total Delay 16.7 8.6 0.9 38.0
LOS B A A D
Approach Delay 16.7 2.0 38.0
Approach LOS B A D

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 11.2 (16%), Referenced to phase 6:WBTL, Start of Green
Natural Cycle: 65
Control Type: Pretimed
Maximum v/c Ratio: 0.90
Intersection Signal Delay: 22.2 Intersection LOS: C
Intersection Capacity Utilization 76.2% ICU Level of Service D
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     12: RR 53 (STEVENSON RD) & BOND ST
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Lane Group WBT NBL NBT SBT
Lane Group Flow (vph) 1209 90 541 1225
v/c Ratio 0.84 0.38 0.31 0.90
Control Delay 16.7 8.6 0.9 30.2
Queue Delay 0.0 0.0 0.0 7.8
Total Delay 16.7 8.6 0.9 38.0
Queue Length 50th (m) 41.1 2.3 1.9 66.2
Queue Length 95th (m) #50.2 m6.2 2.1 #101.2
Internal Link Dist (m) 393.7 74.9 550.3
Turn Bay Length (m) 30.0
Base Capacity (vph) 1442 237 1754 1368
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 125
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.84 0.38 0.31 0.99

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 126 924 63 83 498 0 0 1044 83
Future Volume (vph) 0 0 0 126 924 63 83 498 0 0 1044 83
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 2000 1900 1900 1900 2005 1900
Total Lost time (s) 5.7 5.4 5.4 5.4
Lane Util. Factor *1.00 1.00 0.95 *1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 0.99 1.00 1.00 0.99
Flt Protected 0.99 0.95 1.00 1.00
Satd. Flow (prot) 4937 1691 3181 3449
Flt Permitted 0.99 0.12 1.00 1.00
Satd. Flow (perm) 4937 217 3181 3449
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 137 1004 68 90 541 0 0 1135 90
RTOR Reduction (vph) 0 0 0 0 11 0 0 0 0 0 9 0
Lane Group Flow (vph) 0 0 0 0 1198 0 90 541 0 0 1216 0
Confl. Peds. (#/hr) 8 11 19 19
Heavy Vehicles (%) 0% 0% 0% 2% 1% 0% 0% 1% 0% 0% 2% 3%
Turn Type Perm NA pm+pt NA NA
Protected Phases 6 3 8 4
Permitted Phases 6 8
Actuated Green, G (s) 20.3 38.6 38.6 27.6
Effective Green, g (s) 20.3 38.6 38.6 27.6
Actuated g/C Ratio 0.29 0.55 0.55 0.39
Clearance Time (s) 5.7 5.4 5.4 5.4
Lane Grp Cap (vph) 1431 237 1754 1359
v/s Ratio Prot 0.03 c0.17 c0.35
v/s Ratio Perm 0.24 0.18
v/c Ratio 0.84 0.38 0.31 0.89
Uniform Delay, d1 23.3 20.7 8.5 19.8
Progression Factor 0.46 0.31 0.07 1.00
Incremental Delay, d2 5.4 3.5 0.4 9.4
Delay (s) 16.1 9.9 0.9 29.2
Level of Service B A A C
Approach Delay (s) 0.0 16.1 2.2 29.2
Approach LOS A B A C

Intersection Summary
HCM 2000 Control Delay 18.5 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 16.5
Intersection Capacity Utilization 76.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 103 931 55 31 56 0 0 183 57
Future Volume (vph) 0 0 0 103 931 55 31 56 0 0 183 57
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 0.0 0.0 30.0 0.0 0.0 0.0
Storage Lanes 0 0 0 0 1 0 0 0
Taper Length (m) 0.0 0.0 25.0 0.0
Lane Util. Factor 1.00 1.00 1.00 0.91 0.91 0.91 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00
Frt 0.992 0.968
Flt Protected 0.995 0.950
Satd. Flow (prot) 0 0 0 0 4503 0 1591 1691 0 0 1637 0
Flt Permitted 0.995 0.552
Satd. Flow (perm) 0 0 0 0 4501 0 924 1691 0 0 1637 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 16 25
Link Speed (k/h) 50 50 50 50
Link Distance (m) 417.7 284.9 101.7 576.9
Travel Time (s) 30.1 20.5 7.3 41.5
Confl. Peds. (#/hr) 4 13 12 12
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 0% 1% 1% 0% 1% 0% 0% 0% 0% 0%
Adj. Flow (vph) 0 0 0 112 1012 60 34 61 0 0 199 62
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 0 1184 0 34 61 0 0 261 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA Perm NA NA
Protected Phases 2 4 4
Permitted Phases 2 4
Minimum Split (s) 28.0 28.0 23.0 23.0 23.0
Total Split (s) 39.0 39.0 31.0 31.0 31.0
Total Split (%) 55.7% 55.7% 44.3% 44.3% 44.3%
Maximum Green (s) 33.5 33.5 25.4 25.4 25.4
Yellow Time (s) 3.3 3.3 3.3 3.3 3.3
All-Red Time (s) 2.2 2.2 2.3 2.3 2.3
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.6 5.6 5.6
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 12.0 12.0 11.0 11.0 11.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 33.5 25.4 25.4 25.4
Actuated g/C Ratio 0.48 0.36 0.36 0.36
v/c Ratio 0.55 0.10 0.10 0.43
Control Delay 5.6 6.4 6.1 17.8
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 5.6 6.4 6.1 17.8
LOS A A A B
Approach Delay 5.6 6.2 17.8
Approach LOS A A B

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 39.9 (57%), Referenced to phase 2:WBTL, Start of Green
Natural Cycle: 55
Control Type: Pretimed
Maximum v/c Ratio: 0.55
Intersection Signal Delay: 7.7 Intersection LOS: A
Intersection Capacity Utilization 58.9% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     14: GIBBONS ST & BOND ST
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Lane Group WBT NBL NBT SBT
Lane Group Flow (vph) 1184 34 61 261
v/c Ratio 0.55 0.10 0.10 0.43
Control Delay 5.6 6.4 6.1 17.8
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 5.6 6.4 6.1 17.8
Queue Length 50th (m) 10.7 1.4 2.4 20.8
Queue Length 95th (m) 13.1 m3.4 m5.3 37.8
Internal Link Dist (m) 260.9 77.7 552.9
Turn Bay Length (m) 30.0
Base Capacity (vph) 2162 335 613 609
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.55 0.10 0.10 0.43

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 103 931 55 31 56 0 0 183 57
Future Volume (vph) 0 0 0 103 931 55 31 56 0 0 183 57
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.6 5.6 5.6
Lane Util. Factor 0.91 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 0.99 1.00 1.00 0.97
Flt Protected 1.00 0.95 1.00 1.00
Satd. Flow (prot) 4504 1591 1691 1637
Flt Permitted 1.00 0.55 1.00 1.00
Satd. Flow (perm) 4504 924 1691 1637
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 112 1012 60 34 61 0 0 199 62
RTOR Reduction (vph) 0 0 0 0 8 0 0 0 0 0 16 0
Lane Group Flow (vph) 0 0 0 0 1176 0 34 61 0 0 245 0
Confl. Peds. (#/hr) 4 13 12 12
Heavy Vehicles (%) 0% 0% 0% 1% 1% 0% 1% 0% 0% 0% 0% 0%
Turn Type Perm NA Perm NA NA
Protected Phases 2 4 4
Permitted Phases 2 4
Actuated Green, G (s) 33.5 25.4 25.4 25.4
Effective Green, g (s) 33.5 25.4 25.4 25.4
Actuated g/C Ratio 0.48 0.36 0.36 0.36
Clearance Time (s) 5.5 5.6 5.6 5.6
Lane Grp Cap (vph) 2155 335 613 593
v/s Ratio Prot 0.04 c0.15
v/s Ratio Perm 0.26 0.04
v/c Ratio 0.55 0.10 0.10 0.41
Uniform Delay, d1 12.9 14.8 14.7 16.7
Progression Factor 0.37 0.38 0.39 1.00
Incremental Delay, d2 0.7 0.6 0.3 2.1
Delay (s) 5.6 6.2 6.0 18.8
Level of Service A A A B
Approach Delay (s) 0.0 5.6 6.1 18.8
Approach LOS A A A B

Intersection Summary
HCM 2000 Control Delay 7.8 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.49
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 11.1
Intersection Capacity Utilization 58.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 161 961 40 102 311 0 0 514 122
Future Volume (vph) 0 0 0 161 961 40 102 311 0 0 514 122
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 0.91 0.91 0.95 0.95 1.00 1.00 0.95 0.95
Ped Bike Factor 0.98 1.00 1.00 0.99
Frt 0.994 0.971
Flt Protected 0.950 0.988
Satd. Flow (prot) 0 0 0 1575 4497 0 0 3143 0 0 3063 0
Flt Permitted 0.950 0.634
Satd. Flow (perm) 0 0 0 1540 4497 0 0 2012 0 0 3063 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 9 43
Link Speed (k/h) 50 50 50 50
Link Distance (m) 130.2 285.3 115.6 63.6
Travel Time (s) 9.4 20.5 8.3 4.6
Confl. Peds. (#/hr) 19 9 29 29
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 0% 2% 2% 1% 1% 1% 0% 0% 1% 1%
Adj. Flow (vph) 0 0 0 175 1045 43 111 338 0 0 559 133
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 175 1088 0 0 449 0 0 692 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 0.0 0.0
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA pm+pt NA NA
Protected Phases 6 3 8 4
Permitted Phases 6 8
Minimum Split (s) 26.0 26.0 12.0 26.0 26.0
Total Split (s) 30.0 30.0 12.0 40.0 28.0
Total Split (%) 42.9% 42.9% 17.1% 57.1% 40.0%
Maximum Green (s) 24.1 24.1 5.8 33.8 21.8
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.2 2.2 2.5 2.5 2.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.9 5.9 6.2 6.2
Lead/Lag Lag Lead
Lead-Lag Optimize? Yes
Walk Time (s) 13.0 13.0 14.0 14.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 24.1 24.1 33.8 21.8
Actuated g/C Ratio 0.34 0.34 0.48 0.31
v/c Ratio 0.33 0.70 0.42 0.70
Control Delay 6.9 9.0 16.8 24.5
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 6.9 9.0 16.8 24.5
LOS A A B C
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Approach Delay 8.7 16.8 24.5
Approach LOS A B C

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 16.8 (24%), Referenced to phase 6:WBTL, Start of Green
Natural Cycle: 65
Control Type: Pretimed
Maximum v/c Ratio: 0.70
Intersection Signal Delay: 14.8 Intersection LOS: B
Intersection Capacity Utilization 70.4% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     16: RR 54 (PARK RD W) & BOND ST
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Lane Group WBL WBT NBT SBT
Lane Group Flow (vph) 175 1088 449 692
v/c Ratio 0.33 0.70 0.42 0.70
Control Delay 6.9 9.0 16.8 24.5
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 6.9 9.0 16.8 24.5
Queue Length 50th (m) 5.5 16.8 26.8 35.8
Queue Length 95th (m) m12.9 27.5 m39.4 52.2
Internal Link Dist (m) 261.3 91.6 39.6
Turn Bay Length (m)
Base Capacity (vph) 530 1554 1065 983
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.33 0.70 0.42 0.70

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



HCM Signalized Intersection Capacity Analysis AM Peak Hour
16: RR 54 (PARK RD W) & BOND ST Whitby Oshawa - 2031 Future Background AM

Synchro 11 12-23-2020
IBI Group Page 13

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 161 961 40 102 311 0 0 514 122
Future Volume (vph) 0 0 0 161 961 40 102 311 0 0 514 122
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.9 5.9 6.2 6.2
Lane Util. Factor 1.00 0.91 0.95 0.95
Frpb, ped/bikes 1.00 1.00 1.00 0.99
Flpb, ped/bikes 0.98 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.97
Flt Protected 0.95 1.00 0.99 1.00
Satd. Flow (prot) 1540 4497 3137 3064
Flt Permitted 0.95 1.00 0.63 1.00
Satd. Flow (perm) 1540 4497 2014 3064
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 175 1045 43 111 338 0 0 559 133
RTOR Reduction (vph) 0 0 0 0 6 0 0 0 0 0 30 0
Lane Group Flow (vph) 0 0 0 175 1082 0 0 449 0 0 662 0
Confl. Peds. (#/hr) 19 9 29 29
Heavy Vehicles (%) 0% 0% 0% 2% 2% 1% 1% 1% 0% 0% 1% 1%
Turn Type Perm NA pm+pt NA NA
Protected Phases 6 3 8 4
Permitted Phases 6 8
Actuated Green, G (s) 24.1 24.1 33.8 21.8
Effective Green, g (s) 24.1 24.1 33.8 21.8
Actuated g/C Ratio 0.34 0.34 0.48 0.31
Clearance Time (s) 5.9 5.9 6.2 6.2
Lane Grp Cap (vph) 530 1548 1065 954
v/s Ratio Prot c0.24 c0.03 c0.22
v/s Ratio Perm 0.11 0.17
v/c Ratio 0.33 0.70 0.42 0.69
Uniform Delay, d1 17.0 19.8 11.8 21.2
Progression Factor 0.31 0.34 1.28 1.00
Incremental Delay, d2 1.4 2.2 1.0 4.2
Delay (s) 6.8 8.9 16.0 25.3
Level of Service A A B C
Approach Delay (s) 0.0 8.6 16.0 25.3
Approach LOS A A B C

Intersection Summary
HCM 2000 Control Delay 14.8 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 18.3
Intersection Capacity Utilization 70.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 42 1033 46 31 138 0 0 80 158
Future Volume (vph) 0 0 0 42 1033 46 31 138 0 0 80 158
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 0.0 40.0 15.0 0.0 0.0 0.0
Storage Lanes 0 0 0 0 1 0 0 0
Taper Length (m) 0.0 0.0 25.0 0.0
Lane Util. Factor 1.00 1.00 1.00 0.86 0.86 0.86 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.99 0.98
Frt 0.994 0.910
Flt Protected 0.998 0.950
Satd. Flow (prot) 0 0 0 0 4742 0 1591 1691 0 0 1508 0
Flt Permitted 0.998 0.517
Satd. Flow (perm) 0 0 0 0 4734 0 855 1691 0 0 1508 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 15 144
Link Speed (k/h) 50 50 50 50
Link Distance (m) 225.6 137.8 101.3 180.2
Travel Time (s) 16.2 9.9 7.3 13.0
Confl. Peds. (#/hr) 20 32 16 16
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 0% 4% 3% 3% 1% 0% 0% 0% 0% 0%
Parking  (#/hr) 100 100 100
Adj. Flow (vph) 0 0 0 46 1123 50 34 150 0 0 87 172
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 0 1219 0 34 150 0 0 259 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left L NA Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.42 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA pm+pt NA NA
Protected Phases 2 3 3 4 4
Permitted Phases 2 3 4
Minimum Split (s) 27.0 27.0 8.0 24.0
Total Split (s) 36.0 36.0 8.0 26.0
Total Split (%) 51.4% 51.4% 11.4% 37.1%
Maximum Green (s) 30.4 30.4 5.0 20.5
Yellow Time (s) 4.0 4.0 3.0 3.7
All-Red Time (s) 1.6 1.6 0.0 1.8
Lost Time Adjust (s) 0.0 0.0 0.0
Total Lost Time (s) 5.6 3.0 5.5
Lead/Lag Lead Lag
Lead-Lag Optimize?
Walk Time (s) 7.0 7.0 7.0
Flash Dont Walk (s) 8.0 8.0 11.0
Pedestrian Calls (#/hr) 0 0 0
Act Effct Green (s) 30.4 28.0 31.0 20.5
Actuated g/C Ratio 0.43 0.40 0.44 0.29
v/c Ratio 0.59 0.09 0.20 0.48
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Control Delay 6.3 11.8 12.8 12.6
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 6.3 11.8 12.8 12.6
LOS A B B B
Approach Delay 6.3 12.6 12.6
Approach LOS A B B

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 44.1 (63%), Referenced to phase 2:WBTL, Start of Green
Natural Cycle: 60
Control Type: Pretimed
Maximum v/c Ratio: 0.59
Intersection Signal Delay: 8.0 Intersection LOS: A
Intersection Capacity Utilization 51.6% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     18: MCMILLAN DR & BOND ST
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Lane Group WBT NBL NBT SBT
Lane Group Flow (vph) 1219 34 150 259
v/c Ratio 0.59 0.09 0.20 0.48
Control Delay 6.3 11.8 12.8 12.6
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 6.3 11.8 12.8 12.6
Queue Length 50th (m) 9.3 2.2 10.5 10.6
Queue Length 95th (m) 12.0 6.3 20.2 27.7
Internal Link Dist (m) 113.8 77.3 156.2
Turn Bay Length (m) 15.0
Base Capacity (vph) 2064 394 748 543
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.59 0.09 0.20 0.48

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 42 1033 46 31 138 0 0 80 158
Future Volume (vph) 0 0 0 42 1033 46 31 138 0 0 80 158
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.6 3.0 3.0 5.5
Lane Util. Factor 0.86 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 0.99 1.00 1.00
Frt 0.99 1.00 1.00 0.91
Flt Protected 1.00 0.95 1.00 1.00
Satd. Flow (prot) 4734 1581 1691 1508
Flt Permitted 1.00 0.52 1.00 1.00
Satd. Flow (perm) 4734 860 1691 1508
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 46 1123 50 34 150 0 0 87 172
RTOR Reduction (vph) 0 0 0 0 8 0 0 0 0 0 102 0
Lane Group Flow (vph) 0 0 0 0 1211 0 34 150 0 0 157 0
Confl. Peds. (#/hr) 20 32 16 16
Heavy Vehicles (%) 0% 0% 0% 4% 3% 3% 1% 0% 0% 0% 0% 0%
Parking  (#/hr) 100 100 100
Turn Type Perm NA pm+pt NA NA
Protected Phases 2 3 3 4 4
Permitted Phases 2 3 4
Actuated Green, G (s) 30.4 25.5 28.5 20.5
Effective Green, g (s) 30.4 25.5 28.5 20.5
Actuated g/C Ratio 0.43 0.36 0.41 0.29
Clearance Time (s) 5.6 3.0 5.5
Lane Grp Cap (vph) 2055 364 688 441
v/s Ratio Prot 0.01 c0.09 c0.10
v/s Ratio Perm 0.26 0.03
v/c Ratio 0.59 0.09 0.22 0.36
Uniform Delay, d1 15.1 14.5 13.5 19.5
Progression Factor 0.35 1.00 1.00 1.00
Incremental Delay, d2 1.0 0.5 0.7 2.2
Delay (s) 6.3 15.0 14.2 21.8
Level of Service A B B C
Approach Delay (s) 0.0 6.3 14.4 21.8
Approach LOS A A B C

Intersection Summary
HCM 2000 Control Delay 9.6 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.47
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 14.1
Intersection Capacity Utilization 51.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 259 1089 0 0 0 0 0 587 134
Future Volume (vph) 0 0 0 259 1089 0 0 0 0 0 587 134
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 80.0 75.0 0.0 0.0 0.0 30.0
Storage Lanes 0 0 0 0 0 0 0 1
Taper Length (m) 0.0 25.0 0.0 0.0
Lane Util. Factor 1.00 1.00 1.00 0.91 0.91 1.00 1.00 1.00 1.00 1.00 0.91 1.00
Ped Bike Factor 0.99 0.89
Frt 0.850
Flt Protected 0.990
Satd. Flow (prot) 0 0 0 0 4481 0 0 0 0 0 4439 1437
Flt Permitted 0.990
Satd. Flow (perm) 0 0 0 0 4449 0 0 0 0 0 4439 1283
Right Turn on Red Yes Yes Yes Yes Yes
Satd. Flow (RTOR) 60 61
Link Speed (k/h) 50 50 50 50
Link Distance (m) 137.8 182.8 100.6 114.5
Travel Time (s) 9.9 13.2 7.2 8.2
Confl. Peds. (#/hr) 31 79
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 0% 2% 2% 0% 0% 0% 0% 0% 4% 0%
Adj. Flow (vph) 0 0 0 282 1184 0 0 0 0 0 638 146
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 0 1466 0 0 0 0 0 638 146
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 0.0 0.0
Link Offset(m) 0.0 0.0 3.5 -3.5
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA NA Perm
Protected Phases 2 4
Permitted Phases 2 4
Minimum Split (s) 26.0 26.0 24.0 24.0
Total Split (s) 44.0 44.0 26.0 26.0
Total Split (%) 62.9% 62.9% 37.1% 37.1%
Maximum Green (s) 38.4 38.4 20.6 20.6
Yellow Time (s) 3.7 3.7 3.7 3.7
All-Red Time (s) 1.9 1.9 1.7 1.7
Lost Time Adjust (s) 0.0 0.0 0.0
Total Lost Time (s) 5.6 5.4 5.4
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 13.0 13.0 12.0 12.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 38.4 20.6 20.6
Actuated g/C Ratio 0.55 0.29 0.29
v/c Ratio 0.59 0.49 0.35
Control Delay 9.1 21.9 14.5
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0
Total Delay 9.1 21.9 14.5
LOS A C B
Approach Delay 9.1 20.5
Approach LOS A C

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 39.9 (57%), Referenced to phase 2:WBTL, Start of Green
Natural Cycle: 50
Control Type: Pretimed
Maximum v/c Ratio: 0.59
Intersection Signal Delay: 13.1 Intersection LOS: B
Intersection Capacity Utilization 52.9% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     20: RR 2A (CENTRE ST) & BOND ST
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Lane Group WBT SBT SBR
Lane Group Flow (vph) 1466 638 146
v/c Ratio 0.59 0.49 0.35
Control Delay 9.1 21.9 14.5
Queue Delay 0.0 0.0 0.0
Total Delay 9.1 21.9 14.5
Queue Length 50th (m) 50.9 23.0 7.7
Queue Length 95th (m) 58.7 32.1 20.2
Internal Link Dist (m) 158.8 90.5
Turn Bay Length (m) 30.0
Base Capacity (vph) 2467 1306 420
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.59 0.49 0.35

Intersection Summary



HCM Signalized Intersection Capacity Analysis AM Peak Hour
20: RR 2A (CENTRE ST) & BOND ST Whitby Oshawa - 2031 Future Background AM

Synchro 11 12-23-2020
IBI Group Page 21

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 259 1089 0 0 0 0 0 587 134
Future Volume (vph) 0 0 0 259 1089 0 0 0 0 0 587 134
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.6 5.4 5.4
Lane Util. Factor 0.91 0.91 1.00
Frpb, ped/bikes 1.00 1.00 0.89
Flpb, ped/bikes 0.99 1.00 1.00
Frt 1.00 1.00 0.85
Flt Protected 0.99 1.00 1.00
Satd. Flow (prot) 4452 4439 1283
Flt Permitted 0.99 1.00 1.00
Satd. Flow (perm) 4452 4439 1283
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 282 1184 0 0 0 0 0 638 146
RTOR Reduction (vph) 0 0 0 0 27 0 0 0 0 0 0 43
Lane Group Flow (vph) 0 0 0 0 1439 0 0 0 0 0 638 103
Confl. Peds. (#/hr) 31 79
Heavy Vehicles (%) 0% 0% 0% 2% 2% 0% 0% 0% 0% 0% 4% 0%
Turn Type Perm NA NA Perm
Protected Phases 2 4
Permitted Phases 2 4
Actuated Green, G (s) 38.4 20.6 20.6
Effective Green, g (s) 38.4 20.6 20.6
Actuated g/C Ratio 0.55 0.29 0.29
Clearance Time (s) 5.6 5.4 5.4
Lane Grp Cap (vph) 2442 1306 377
v/s Ratio Prot c0.14
v/s Ratio Perm 0.32 0.08
v/c Ratio 0.59 0.49 0.27
Uniform Delay, d1 10.5 20.4 19.0
Progression Factor 0.82 1.00 1.00
Incremental Delay, d2 0.7 1.3 1.8
Delay (s) 9.4 21.7 20.7
Level of Service A C C
Approach Delay (s) 0.0 9.4 0.0 21.5
Approach LOS A A A C

Intersection Summary
HCM 2000 Control Delay 13.6 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.55
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 52.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 0 1104 56 271 640 0 0 0 0
Future Volume (vph) 0 0 0 0 1104 56 271 640 0 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 0.0 40.0 15.0 0.0 0.0 0.0
Storage Lanes 0 0 0 1 1 0 0 0
Taper Length (m) 0.0 0.0 25.0 0.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00
Ped Bike Factor 0.86 0.91
Frt 0.850
Flt Protected 0.950
Satd. Flow (prot) 0 0 0 0 3119 1423 1530 3150 0 0 0 0
Flt Permitted 0.950
Satd. Flow (perm) 0 0 0 0 3119 1219 1393 3150 0 0 0 0
Right Turn on Red Yes Yes Yes Yes Yes
Satd. Flow (RTOR) 60 49
Link Speed (k/h) 50 50 50 50
Link Distance (m) 182.8 256.2 100.7 199.2
Travel Time (s) 13.2 18.4 7.3 14.3
Confl. Peds. (#/hr) 102 68
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 0% 0% 3% 1% 5% 2% 0% 0% 0% 0%
Adj. Flow (vph) 0 0 0 0 1200 61 295 696 0 0 0 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 0 1200 61 295 696 0 0 0 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type NA Perm Perm NA
Protected Phases 2 4
Permitted Phases 2 4
Minimum Split (s) 24.0 24.0 23.0 23.0
Total Split (s) 42.0 42.0 28.0 28.0
Total Split (%) 60.0% 60.0% 40.0% 40.0%
Maximum Green (s) 36.4 36.4 22.5 22.5
Yellow Time (s) 3.3 3.3 3.3 3.3
All-Red Time (s) 2.3 2.3 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.6 5.6 5.5 5.5
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 11.0 11.0 11.0 11.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 36.4 36.4 22.5 22.5
Actuated g/C Ratio 0.52 0.52 0.32 0.32
v/c Ratio 0.74 0.09 0.61 0.69
Control Delay 16.6 3.1 14.9 17.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 16.6 3.1 14.9 17.0
LOS B A B B
Approach Delay 16.0 16.4
Approach LOS B B

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 14.7 (21%), Referenced to phase 2:WBT, Start of Green
Natural Cycle: 55
Control Type: Pretimed
Maximum v/c Ratio: 0.74
Intersection Signal Delay: 16.1 Intersection LOS: B
Intersection Capacity Utilization 98.0% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     22: RR 2 (SIMCOE ST) & BOND ST
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Lane Group WBT WBR NBL NBT
Lane Group Flow (vph) 1200 61 295 696
v/c Ratio 0.74 0.09 0.61 0.69
Control Delay 16.6 3.1 14.9 17.0
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 16.6 3.1 14.9 17.0
Queue Length 50th (m) 55.2 0.1 28.9 43.2
Queue Length 95th (m) 76.5 4.5 54.1 61.6
Internal Link Dist (m) 232.2 76.7
Turn Bay Length (m) 40.0 15.0
Base Capacity (vph) 1621 662 481 1012
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.74 0.09 0.61 0.69

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 0 1104 56 271 640 0 0 0 0
Future Volume (vph) 0 0 0 0 1104 56 271 640 0 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.6 5.6 5.5 5.5
Lane Util. Factor 0.95 1.00 1.00 0.95
Frpb, ped/bikes 1.00 0.86 1.00 1.00
Flpb, ped/bikes 1.00 1.00 0.91 1.00
Frt 1.00 0.85 1.00 1.00
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3119 1219 1393 3150
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3119 1219 1393 3150
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 0 1200 61 295 696 0 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 29 33 0 0 0 0 0
Lane Group Flow (vph) 0 0 0 0 1200 32 262 696 0 0 0 0
Confl. Peds. (#/hr) 102 68
Heavy Vehicles (%) 0% 0% 0% 0% 3% 1% 5% 2% 0% 0% 0% 0%
Turn Type NA Perm Perm NA
Protected Phases 2 4
Permitted Phases 2 4
Actuated Green, G (s) 36.4 36.4 22.5 22.5
Effective Green, g (s) 36.4 36.4 22.5 22.5
Actuated g/C Ratio 0.52 0.52 0.32 0.32
Clearance Time (s) 5.6 5.6 5.5 5.5
Lane Grp Cap (vph) 1621 633 447 1012
v/s Ratio Prot c0.38 c0.22
v/s Ratio Perm 0.03 0.19
v/c Ratio 0.74 0.05 0.59 0.69
Uniform Delay, d1 13.1 8.3 19.9 20.7
Progression Factor 1.00 1.00 0.59 0.66
Incremental Delay, d2 3.1 0.2 4.5 3.1
Delay (s) 16.2 8.4 16.2 16.7
Level of Service B A B B
Approach Delay (s) 0.0 15.8 16.6 0.0
Approach LOS A B B A

Intersection Summary
HCM 2000 Control Delay 16.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 11.1
Intersection Capacity Utilization 98.0% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 194 817 63 35 801 71 69 266 58 327 436 385
Future Volume (vph) 194 817 63 35 801 71 69 266 58 327 436 385
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 92.0 0.0 38.0 0.0 64.0 0.0 103.0 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 37.0 48.0 66.0 82.0
Lane Util. Factor 1.00 *1.00 0.95 1.00 *1.00 0.95 1.00 0.95 0.95 1.00 0.95 0.95
Ped Bike Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.98
Frt 0.989 0.988 0.973 0.930
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1767 3674 0 1785 3668 0 1785 3420 0 1767 3251 0
Flt Permitted 0.132 0.193 0.183 0.440
Satd. Flow (perm) 245 3674 0 362 3668 0 342 3420 0 815 3251 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 10 11 27 257
Link Speed (k/h) 50 50 50 60
Link Distance (m) 818.0 320.3 152.9 706.1
Travel Time (s) 58.9 23.1 11.0 42.4
Confl. Peds. (#/hr) 21 8 8 21 17 7 7 17
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 1% 1% 0% 1% 0% 0% 1% 2% 1% 1% 0%
Adj. Flow (vph) 211 888 68 38 871 77 75 289 63 355 474 418
Shared Lane Traffic (%)
Lane Group Flow (vph) 211 956 0 38 948 0 75 352 0 355 892 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 14 24 15
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4
Minimum Split (s) 9.0 31.0 9.0 31.0 9.0 28.0 9.0 28.0
Total Split (s) 13.0 38.0 9.0 34.0 9.0 28.0 15.0 34.0
Total Split (%) 14.4% 42.2% 10.0% 37.8% 10.0% 31.1% 16.7% 37.8%
Maximum Green (s) 10.0 31.4 6.0 27.4 6.0 21.8 12.0 27.8
Yellow Time (s) 3.0 4.1 3.0 4.1 3.0 4.2 3.0 4.2
All-Red Time (s) 0.0 2.5 0.0 2.5 0.0 2.0 0.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.6 3.0 6.6 3.0 6.2 3.0 6.2
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Walk Time (s) 17.0 17.0 16.0 16.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 44.0 31.4 37.0 27.4 31.0 21.8 40.0 27.8
Actuated g/C Ratio 0.49 0.35 0.41 0.30 0.34 0.24 0.44 0.31
v/c Ratio 0.73 0.74 0.16 0.84 0.35 0.42 0.73 0.76
Control Delay 26.7 25.9 13.9 37.3 19.9 28.2 28.0 24.4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 26.7 25.9 13.9 37.3 19.9 28.2 28.0 24.4
LOS C C B D B C C C
Approach Delay 26.0 36.4 26.7 25.4
Approach LOS C D C C

Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 18 (20%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 80
Control Type: Pretimed
Maximum v/c Ratio: 0.84
Intersection Signal Delay: 28.6 Intersection LOS: C
Intersection Capacity Utilization 88.3% ICU Level of Service E
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     88: RR 52 (THORNTON RD) & DUNDAS ST/KING ST



Queues AM Peak Hour
88: RR 52 (THORNTON RD) & DUNDAS ST/KING ST Whitby Oshawa - 2031 Future Background AM

Synchro 11 12-23-2020
IBI Group Page 28

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 211 956 38 948 75 352 355 892
v/c Ratio 0.73 0.74 0.16 0.84 0.35 0.42 0.73 0.76
Control Delay 26.7 25.9 13.9 37.3 19.9 28.2 28.0 24.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 26.7 25.9 13.9 37.3 19.9 28.2 28.0 24.4
Queue Length 50th (m) 23.6 69.3 3.0 69.4 6.7 22.8 38.1 48.2
Queue Length 95th (m) #41.6 88.2 7.5 #92.3 13.9 34.4 #60.4 68.9
Internal Link Dist (m) 794.0 296.3 128.9 682.1
Turn Bay Length (m) 92.0 38.0 64.0 103.0
Base Capacity (vph) 288 1288 243 1124 214 848 489 1181
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.73 0.74 0.16 0.84 0.35 0.42 0.73 0.76

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 194 817 63 35 801 71 69 266 58 327 436 385
Future Volume (vph) 194 817 63 35 801 71 69 266 58 327 436 385
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 6.6 3.0 6.6 3.0 6.2 3.0 6.2
Lane Util. Factor 1.00 *1.00 1.00 *1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.99 1.00 0.97 1.00 0.93
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1767 3675 1784 3667 1784 3421 1764 3250
Flt Permitted 0.13 1.00 0.19 1.00 0.18 1.00 0.44 1.00
Satd. Flow (perm) 245 3675 362 3667 345 3421 817 3250
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 211 888 68 38 871 77 75 289 63 355 474 418
RTOR Reduction (vph) 0 7 0 0 8 0 0 20 0 0 178 0
Lane Group Flow (vph) 211 949 0 38 940 0 75 332 0 355 714 0
Confl. Peds. (#/hr) 21 8 8 21 17 7 7 17
Heavy Vehicles (%) 1% 1% 1% 0% 1% 0% 0% 1% 2% 1% 1% 0%
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 40.4 31.4 33.4 27.4 27.8 21.8 36.8 27.8
Effective Green, g (s) 40.4 31.4 33.4 27.4 27.8 21.8 36.8 27.8
Actuated g/C Ratio 0.45 0.35 0.37 0.30 0.31 0.24 0.41 0.31
Clearance Time (s) 3.0 6.6 3.0 6.6 3.0 6.2 3.0 6.2
Lane Grp Cap (vph) 279 1282 229 1116 202 828 460 1003
v/s Ratio Prot c0.08 0.26 0.01 c0.26 0.02 0.10 c0.10 0.22
v/s Ratio Perm 0.26 0.05 0.09 c0.21
v/c Ratio 0.76 0.74 0.17 0.84 0.37 0.40 0.77 0.71
Uniform Delay, d1 18.4 25.7 18.9 29.3 23.0 28.6 20.4 27.6
Progression Factor 0.72 0.86 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 16.0 3.6 1.6 7.8 5.2 1.4 11.9 4.3
Delay (s) 29.2 25.7 20.4 37.1 28.2 30.1 32.2 31.9
Level of Service C C C D C C C C
Approach Delay (s) 26.4 36.4 29.7 32.0
Approach LOS C D C C

Intersection Summary
HCM 2000 Control Delay 31.2 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 18.8
Intersection Capacity Utilization 88.3% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 72 948 125 0 0 0 0 612 238 123 1030 0
Future Volume (vph) 72 948 125 0 0 0 0 612 238 123 1030 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 40.0 0.0 0.0 0.0 0.0 30.0 25.0 0.0
Storage Lanes 1 0 0 0 0 1 1 0
Taper Length (m) 25.0 0.0 0.0 13.0
Lane Util. Factor 0.86 0.86 0.86 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Ped Bike Factor 1.00 0.98 1.00
Frt 0.984 0.850
Flt Protected 0.997 0.950
Satd. Flow (prot) 0 5621 0 0 0 0 0 3213 1409 1591 3181 0
Flt Permitted 0.997 0.324
Satd. Flow (perm) 0 5615 0 0 0 0 0 3213 1378 541 3181 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 45 138
Link Speed (k/h) 50 50 50 50
Link Distance (m) 209.8 58.6 363.1 98.9
Travel Time (s) 15.1 4.2 26.1 7.1
Confl. Peds. (#/hr) 14 15 9 9
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 1% 3% 0% 0% 0% 0% 0% 2% 1% 1% 0%
Adj. Flow (vph) 78 1030 136 0 0 0 0 665 259 134 1120 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 1244 0 0 0 0 0 665 259 134 1120 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left R NA Right Left Left Right Left Left Right L NA Left Right
Median Width(m) 0.0 0.0 3.5 3.5
Link Offset(m) 0.0 3.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA NA Perm pm+pt NA
Protected Phases 2 8 7 4
Permitted Phases 2 8 4
Minimum Split (s) 27.0 27.0 25.0 25.0 12.0 25.0
Total Split (s) 28.0 28.0 29.0 29.0 13.0 42.0
Total Split (%) 40.0% 40.0% 41.4% 41.4% 18.6% 60.0%
Maximum Green (s) 22.1 22.1 23.1 23.1 7.1 36.1
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.2 2.2 2.2 2.2 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.9 5.9 5.9 5.9 5.9
Lead/Lag Lead Lead Lag
Lead-Lag Optimize?
Walk Time (s) 14.0 14.0 13.0 13.0 13.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 22.1 23.1 23.1 36.1 36.1
Actuated g/C Ratio 0.32 0.33 0.33 0.52 0.52
v/c Ratio 0.69 0.63 0.47 0.35 0.68
Control Delay 22.5 23.0 12.1 5.1 5.9
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0 5.8
Total Delay 22.5 23.0 12.1 5.1 11.7
LOS C C B A B
Approach Delay 22.5 19.9 11.0
Approach LOS C B B

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 17.5 (25%), Referenced to phase 2:EBTL, Start of Green
Natural Cycle: 65
Control Type: Pretimed
Maximum v/c Ratio: 0.69
Intersection Signal Delay: 17.6 Intersection LOS: B
Intersection Capacity Utilization 76.2% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     13: RR 53 (STEVENSON RD) & KING ST
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Lane Group EBT NBT NBR SBL SBT
Lane Group Flow (vph) 1244 665 259 134 1120
v/c Ratio 0.69 0.63 0.47 0.35 0.68
Control Delay 22.5 23.0 12.1 5.1 5.9
Queue Delay 0.0 0.0 0.0 0.0 5.8
Total Delay 22.5 23.0 12.1 5.1 11.7
Queue Length 50th (m) 36.3 35.1 10.6 2.0 8.9
Queue Length 95th (m) 46.6 50.1 27.7 m2.3 m10.0
Internal Link Dist (m) 185.8 339.1 74.9
Turn Bay Length (m) 30.0 25.0
Base Capacity (vph) 1803 1060 547 385 1640
Starvation Cap Reductn 0 0 0 0 458
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.69 0.63 0.47 0.35 0.95

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 72 948 125 0 0 0 0 612 238 123 1030 0
Future Volume (vph) 72 948 125 0 0 0 0 612 238 123 1030 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.9 5.9 5.9 5.9 5.9
Lane Util. Factor 0.86 0.95 1.00 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 0.98 1.00 0.85 1.00 1.00
Flt Protected 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 5612 3213 1378 1589 3181
Flt Permitted 1.00 1.00 1.00 0.32 1.00
Satd. Flow (perm) 5612 3213 1378 543 3181
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 78 1030 136 0 0 0 0 665 259 134 1120 0
RTOR Reduction (vph) 0 31 0 0 0 0 0 0 92 0 0 0
Lane Group Flow (vph) 0 1213 0 0 0 0 0 665 167 134 1120 0
Confl. Peds. (#/hr) 14 15 9 9
Heavy Vehicles (%) 1% 1% 3% 0% 0% 0% 0% 0% 2% 1% 1% 0%
Turn Type Perm NA NA Perm pm+pt NA
Protected Phases 2 8 7 4
Permitted Phases 2 8 4
Actuated Green, G (s) 22.1 23.1 23.1 36.1 36.1
Effective Green, g (s) 22.1 23.1 23.1 36.1 36.1
Actuated g/C Ratio 0.32 0.33 0.33 0.52 0.52
Clearance Time (s) 5.9 5.9 5.9 5.9 5.9
Lane Grp Cap (vph) 1771 1060 454 386 1640
v/s Ratio Prot 0.21 0.04 c0.35
v/s Ratio Perm 0.22 0.12 0.14
v/c Ratio 0.69 0.63 0.37 0.35 0.68
Uniform Delay, d1 20.9 19.8 17.9 13.8 12.7
Progression Factor 1.00 1.00 1.00 0.32 0.38
Incremental Delay, d2 2.2 2.8 2.3 1.1 1.0
Delay (s) 23.1 22.6 20.2 5.5 5.8
Level of Service C C C A A
Approach Delay (s) 23.1 0.0 21.9 5.8
Approach LOS C A C A

Intersection Summary
HCM 2000 Control Delay 16.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 17.7
Intersection Capacity Utilization 76.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings AM Peak Hour
15: OSHAWA CENTRE ENT/GIBBONS ST & KING ST Whitby Oshawa - 2031 Future Background AM

Synchro 11 12-23-2020
IBI Group Page 5

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 26 1335 0 0 0 0 0 60 29 123 179 0
Future Volume (vph) 26 1335 0 0 0 0 0 60 29 123 179 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 0.86 *1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 1.00
Ped Bike Factor 1.00 0.97 0.99
Frt 0.850
Flt Protected 0.999 0.980
Satd. Flow (prot) 0 6627 0 0 0 0 0 1658 1437 0 3136 0
Flt Permitted 0.999 0.810
Satd. Flow (perm) 0 6626 0 0 0 0 0 1658 1394 0 2574 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 137
Link Speed (k/h) 50 50 50 50
Link Distance (m) 351.8 421.5 125.0 101.7
Travel Time (s) 25.3 30.3 9.0 7.3
Confl. Peds. (#/hr) 6 16 16
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 2% 0% 0% 0% 0% 0% 2% 0% 1% 0% 0%
Adj. Flow (vph) 28 1451 0 0 0 0 0 65 32 134 195 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 1479 0 0 0 0 0 65 32 0 329 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.5 3.5
Link Offset(m) 0.0 0.0 6.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 24 15 25 14
Turn Type Perm NA NA Perm pm+pt NA
Protected Phases 2 4 3 3 4
Permitted Phases 2 4 3 4
Minimum Split (s) 28.0 28.0 25.0 25.0 12.0
Total Split (s) 33.0 33.0 25.0 25.0 12.0
Total Split (%) 47.1% 47.1% 35.7% 35.7% 17.1%
Maximum Green (s) 27.0 27.0 19.2 19.2 6.2
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.3 2.3 2.1 2.1 2.1
Lost Time Adjust (s) 0.0 0.0 0.0
Total Lost Time (s) 6.0 5.8 5.8
Lead/Lag Lead Lead Lag
Lead-Lag Optimize?
Walk Time (s) 15.0 15.0 13.0 13.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 27.0 19.2 19.2 25.4
Actuated g/C Ratio 0.39 0.27 0.27 0.36
v/c Ratio 0.58 0.14 0.07 0.33
Control Delay 8.7 20.3 0.3 9.8
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 8.7 20.3 0.3 9.8
LOS A C A A
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Approach Delay 8.7 13.7 9.8
Approach LOS A B A

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 44.1 (63%), Referenced to phase 2:EBTL, Start of Green
Natural Cycle: 65
Control Type: Pretimed
Maximum v/c Ratio: 0.58
Intersection Signal Delay: 9.2 Intersection LOS: A
Intersection Capacity Utilization 61.1% ICU Level of Service B
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     15: OSHAWA CENTRE ENT/GIBBONS ST & KING ST
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Lane Group EBT NBT NBR SBT
Lane Group Flow (vph) 1479 65 32 329
v/c Ratio 0.58 0.14 0.07 0.33
Control Delay 8.7 20.3 0.3 9.8
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 8.7 20.3 0.3 9.8
Queue Length 50th (m) 13.3 5.9 0.0 9.6
Queue Length 95th (m) 16.4 13.7 0.0 14.2
Internal Link Dist (m) 327.8 101.0 77.7
Turn Bay Length (m)
Base Capacity (vph) 2555 454 481 983
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.58 0.14 0.07 0.33

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 26 1335 0 0 0 0 0 60 29 123 179 0
Future Volume (vph) 26 1335 0 0 0 0 0 60 29 123 179 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 5.8 5.8 5.8
Lane Util. Factor *1.00 1.00 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.97 1.00
Flpb, ped/bikes 1.00 1.00 1.00 0.99
Frt 1.00 1.00 0.85 1.00
Flt Protected 1.00 1.00 1.00 0.98
Satd. Flow (prot) 6626 1658 1394 3119
Flt Permitted 1.00 1.00 1.00 0.81
Satd. Flow (perm) 6626 1658 1394 2578
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 28 1451 0 0 0 0 0 65 32 134 195 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 23 0 0 0
Lane Group Flow (vph) 0 1479 0 0 0 0 0 65 9 0 329 0
Confl. Peds. (#/hr) 6 16 16
Heavy Vehicles (%) 0% 2% 0% 0% 0% 0% 0% 2% 0% 1% 0% 0%
Turn Type Perm NA NA Perm pm+pt NA
Protected Phases 2 4 3 3 4
Permitted Phases 2 4 3 4
Actuated Green, G (s) 27.0 19.2 19.2 25.4
Effective Green, g (s) 27.0 19.2 19.2 25.4
Actuated g/C Ratio 0.39 0.27 0.27 0.36
Clearance Time (s) 6.0 5.8 5.8
Lane Grp Cap (vph) 2555 454 382 983
v/s Ratio Prot 0.04 c0.03
v/s Ratio Perm 0.22 0.01 c0.09
v/c Ratio 0.58 0.14 0.02 0.33
Uniform Delay, d1 17.0 19.2 18.6 16.2
Progression Factor 0.46 1.00 1.00 0.70
Incremental Delay, d2 0.8 0.7 0.1 0.8
Delay (s) 8.7 19.8 18.7 12.2
Level of Service A B B B
Approach Delay (s) 8.7 0.0 19.5 12.2
Approach LOS A A B B

Intersection Summary
HCM 2000 Control Delay 9.8 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.46
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 17.6
Intersection Capacity Utilization 61.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 88 1193 77 0 0 0 0 343 179 95 610 0
Future Volume (vph) 88 1193 77 0 0 0 0 343 179 95 610 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 37.0 0.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 0 1 0 0 0 0 0 0
Taper Length (m) 0.0 0.0 0.0 0.0
Lane Util. Factor 0.86 0.86 1.00 1.00 1.00 1.00 1.00 0.95 0.95 0.95 0.95 1.00
Ped Bike Factor 1.00 0.96 0.99 1.00
Frt 0.850 0.949
Flt Protected 0.997 0.993
Satd. Flow (prot) 0 5742 1437 0 0 0 0 2990 0 0 3159 0
Flt Permitted 0.997 0.749
Satd. Flow (perm) 0 5735 1378 0 0 0 0 2990 0 0 2379 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 131 136
Link Speed (k/h) 50 50 50 50
Link Distance (m) 421.5 358.7 429.1 115.6
Travel Time (s) 30.3 25.8 30.9 8.3
Confl. Peds. (#/hr) 17 27 24 24
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 1% 0% 0% 0% 0% 0% 0% 2% 1% 1% 0%
Adj. Flow (vph) 96 1297 84 0 0 0 0 373 195 103 663 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 1393 84 0 0 0 0 568 0 0 766 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 0.0 0.0
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 14 24 15 24 14 25 15
Turn Type Perm NA Perm NA pm+pt NA
Protected Phases 2 4 3 3 4
Permitted Phases 2 2 3 4
Minimum Split (s) 26.0 26.0 26.0 26.0 12.0
Total Split (s) 27.0 27.0 27.0 26.0 17.0
Total Split (%) 38.6% 38.6% 38.6% 37.1% 24.3%
Maximum Green (s) 21.2 21.2 21.2 20.4 11.2
Yellow Time (s) 4.2 4.2 4.2 3.7 3.7
All-Red Time (s) 1.6 1.6 1.6 1.9 2.1
Lost Time Adjust (s) 0.0 0.0 0.0
Total Lost Time (s) 5.8 5.8 5.6
Lead/Lag Lead Lag
Lead-Lag Optimize?
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 12.0 12.0 12.0 13.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 21.2 21.2 20.4 31.4
Actuated g/C Ratio 0.30 0.30 0.29 0.45
v/c Ratio 0.80 0.17 0.59 0.64
Control Delay 10.1 0.7 18.8 10.4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 10.1 0.7 18.8 10.4
LOS B A B B
Approach Delay 9.5 18.8 10.4
Approach LOS A B B

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 2.8 (4%), Referenced to phase 2:EBTL, Start of Green
Natural Cycle: 65
Control Type: Pretimed
Maximum v/c Ratio: 0.80
Intersection Signal Delay: 11.6 Intersection LOS: B
Intersection Capacity Utilization 74.5% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     17: RR 54 (PARK RD W) & KING ST



Queues AM Peak Hour
17: RR 54 (PARK RD W) & KING ST Whitby Oshawa - 2031 Future Background AM

Synchro 11 12-23-2020
IBI Group Page 11

Lane Group EBT EBR NBT SBT
Lane Group Flow (vph) 1393 84 568 766
v/c Ratio 0.80 0.17 0.59 0.64
Control Delay 10.1 0.7 18.8 10.4
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 10.1 0.7 18.8 10.4
Queue Length 50th (m) 8.6 0.0 22.7 15.3
Queue Length 95th (m) 12.0 m0.0 36.5 33.0
Internal Link Dist (m) 397.5 405.1 91.6
Turn Bay Length (m) 37.0
Base Capacity (vph) 1736 508 967 1191
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.80 0.17 0.59 0.64

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 88 1193 77 0 0 0 0 343 179 95 610 0
Future Volume (vph) 88 1193 77 0 0 0 0 343 179 95 610 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.8 5.8 5.6 5.8
Lane Util. Factor 0.86 1.00 0.95 0.95
Frpb, ped/bikes 1.00 0.96 0.99 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 0.85 0.95 1.00
Flt Protected 1.00 1.00 1.00 0.99
Satd. Flow (prot) 5732 1378 2989 3157
Flt Permitted 1.00 1.00 1.00 0.75
Satd. Flow (perm) 5732 1378 2989 2381
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 96 1297 84 0 0 0 0 373 195 103 663 0
RTOR Reduction (vph) 0 0 59 0 0 0 0 96 0 0 0 0
Lane Group Flow (vph) 0 1393 25 0 0 0 0 472 0 0 766 0
Confl. Peds. (#/hr) 17 27 24 24
Heavy Vehicles (%) 1% 1% 0% 0% 0% 0% 0% 0% 2% 1% 1% 0%
Turn Type Perm NA Perm NA pm+pt NA
Protected Phases 2 4 3 3 4
Permitted Phases 2 2 3 4
Actuated Green, G (s) 21.2 21.2 20.4 31.6
Effective Green, g (s) 21.2 21.2 20.4 31.6
Actuated g/C Ratio 0.30 0.30 0.29 0.45
Clearance Time (s) 5.8 5.8 5.6
Lane Grp Cap (vph) 1735 417 871 1199
v/s Ratio Prot 0.16 c0.10
v/s Ratio Perm 0.24 0.02 c0.19
v/c Ratio 0.80 0.06 0.54 0.64
Uniform Delay, d1 22.5 17.3 20.9 14.8
Progression Factor 0.29 0.04 1.00 0.67
Incremental Delay, d2 3.4 0.2 2.4 2.1
Delay (s) 10.0 1.0 23.3 12.1
Level of Service A A C B
Approach Delay (s) 9.5 0.0 23.3 12.1
Approach LOS A A C B

Intersection Summary
HCM 2000 Control Delay 13.0 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 17.2
Intersection Capacity Utilization 74.5% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 169 944 61 0 0 0 0 15 0 31 83 0
Future Volume (vph) 169 944 61 0 0 0 0 15 0 31 83 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 0.91 0.91 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.81 0.99 1.00
Frt 0.991
Flt Protected 0.950 0.986
Satd. Flow (prot) 1606 4477 0 0 0 0 0 1691 0 0 1667 0
Flt Permitted 0.950 0.941
Satd. Flow (perm) 1305 4477 0 0 0 0 0 1691 0 0 1583 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 18
Link Speed (k/h) 50 50 50 50
Link Distance (m) 158.5 137.8 101.8 101.3
Travel Time (s) 11.4 9.9 7.3 7.3
Confl. Peds. (#/hr) 98 98 16 16
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Adj. Flow (vph) 184 1026 66 0 0 0 0 16 0 34 90 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 184 1092 0 0 0 0 0 16 0 0 124 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA NA pm+pt NA
Protected Phases 2 4 3 4
Permitted Phases 2 4
Minimum Split (s) 28.0 28.0 24.0 10.0 24.0
Total Split (s) 31.0 31.0 24.0 10.0 24.0
Total Split (%) 47.7% 47.7% 36.9% 15.4% 36.9%
Maximum Green (s) 25.4 25.4 18.4 6.0 18.4
Yellow Time (s) 3.7 3.7 3.7 3.0 3.7
All-Red Time (s) 1.9 1.9 1.9 1.0 1.9
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.6 5.6 5.6 5.6
Lead/Lag Lag Lead Lag
Lead-Lag Optimize?
Walk Time (s) 12.0 12.0 12.0 12.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 25.4 25.4 18.4 22.8
Actuated g/C Ratio 0.39 0.39 0.28 0.35
v/c Ratio 0.36 0.62 0.03 0.22
Control Delay 16.6 17.5 17.3 13.0
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 16.6 17.5 17.3 13.0
LOS B B B B
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Approach Delay 17.4 17.3 13.0
Approach LOS B B B

Intersection Summary
Area Type: CBD
Cycle Length: 65
Actuated Cycle Length: 65
Offset: 0 (0%), Referenced to phase 2:EBTL, Start of Green
Natural Cycle: 65
Control Type: Pretimed
Maximum v/c Ratio: 0.62
Intersection Signal Delay: 17.0 Intersection LOS: B
Intersection Capacity Utilization 45.6% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     19: QUEEN ST/MCMILLAN DR & KING ST
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Lane Group EBL EBT NBT SBT
Lane Group Flow (vph) 184 1092 16 124
v/c Ratio 0.36 0.62 0.03 0.22
Control Delay 16.6 17.5 17.3 13.0
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 16.6 17.5 17.3 13.0
Queue Length 50th (m) 14.0 33.9 1.3 8.0
Queue Length 95th (m) 27.2 45.4 4.8 16.2
Internal Link Dist (m) 134.5 77.8 77.3
Turn Bay Length (m)
Base Capacity (vph) 509 1760 478 560
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.36 0.62 0.03 0.22

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 169 944 61 0 0 0 0 15 0 31 83 0
Future Volume (vph) 169 944 61 0 0 0 0 15 0 31 83 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.6 5.6 5.6 5.6
Lane Util. Factor 1.00 0.91 1.00 1.00
Frpb, ped/bikes 1.00 0.99 1.00 1.00
Flpb, ped/bikes 0.81 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.99
Satd. Flow (prot) 1305 4476 1691 1660
Flt Permitted 0.95 1.00 1.00 0.94
Satd. Flow (perm) 1305 4476 1691 1584
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 184 1026 66 0 0 0 0 16 0 34 90 0
RTOR Reduction (vph) 0 11 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 184 1081 0 0 0 0 0 16 0 0 124 0
Confl. Peds. (#/hr) 98 98 16 16
Heavy Vehicles (%) 0% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Turn Type Perm NA NA pm+pt NA
Protected Phases 2 4 3 4
Permitted Phases 2 4
Actuated Green, G (s) 25.4 25.4 18.4 24.4
Effective Green, g (s) 25.4 25.4 18.4 24.4
Actuated g/C Ratio 0.39 0.39 0.28 0.38
Clearance Time (s) 5.6 5.6 5.6 5.6
Lane Grp Cap (vph) 509 1749 478 601
v/s Ratio Prot c0.24 0.01 c0.02
v/s Ratio Perm 0.14 c0.06
v/c Ratio 0.36 0.62 0.03 0.21
Uniform Delay, d1 14.0 15.9 16.9 13.7
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.0 1.6 0.1 0.8
Delay (s) 16.0 17.6 17.0 14.5
Level of Service B B B B
Approach Delay (s) 17.3 0.0 17.0 14.5
Approach LOS B A B B

Intersection Summary
HCM 2000 Control Delay 17.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.42
Actuated Cycle Length (s) 65.0 Sum of lost time (s) 15.2
Intersection Capacity Utilization 45.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 797 185 0 0 0 0 0 0 150 626 0
Future Volume (vph) 0 797 185 0 0 0 0 0 0 150 626 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 30.0
Storage Lanes 0 1 0 0 0 0 1 0
Taper Length (m) 0.0 0.0 0.0 0.0
Lane Util. Factor 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.91 1.00
Ped Bike Factor 0.77 0.78
Frt 0.850
Flt Protected 0.950
Satd. Flow (prot) 0 3181 1409 0 0 0 0 0 0 1530 4439 0
Flt Permitted 0.950
Satd. Flow (perm) 0 3181 1085 0 0 0 0 0 0 1195 4439 0
Right Turn on Red Yes Yes Yes Yes Yes
Satd. Flow (RTOR) 57 126
Link Speed (k/h) 50 50 50 50
Link Distance (m) 137.8 176.7 122.6 100.6
Travel Time (s) 9.9 12.7 8.8 7.2
Confl. Peds. (#/hr) 180 167
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 1% 2% 0% 0% 0% 0% 0% 0% 5% 4% 0%
Adj. Flow (vph) 0 866 201 0 0 0 0 0 0 163 680 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 866 201 0 0 0 0 0 0 163 680 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 3.5 -3.5
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type NA Perm Perm NA
Protected Phases 2 4
Permitted Phases 2 4
Minimum Split (s) 27.0 27.0 23.0 23.0
Total Split (s) 43.0 43.0 27.0 27.0
Total Split (%) 61.4% 61.4% 38.6% 38.6%
Maximum Green (s) 37.1 37.1 21.6 21.6
Yellow Time (s) 3.7 3.7 3.7 3.7
All-Red Time (s) 2.2 2.2 1.7 1.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.9 5.9 5.4 5.4
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 12.0 12.0 11.0 11.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 37.1 37.1 21.6 21.6
Actuated g/C Ratio 0.53 0.53 0.31 0.31
v/c Ratio 0.51 0.33 0.36 0.50
Control Delay 12.0 8.4 6.1 16.8
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 12.0 8.4 6.1 16.8
LOS B A A B
Approach Delay 11.3 14.8
Approach LOS B B

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 56 (80%), Referenced to phase 2:EBT, Start of Green
Natural Cycle: 50
Control Type: Pretimed
Maximum v/c Ratio: 0.51
Intersection Signal Delay: 12.8 Intersection LOS: B
Intersection Capacity Utilization 52.9% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     21: RR 2A (CENTRE ST) & KING ST
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Lane Group EBT EBR SBL SBT
Lane Group Flow (vph) 866 201 163 680
v/c Ratio 0.51 0.33 0.36 0.50
Control Delay 12.0 8.4 6.1 16.8
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 12.0 8.4 6.1 16.8
Queue Length 50th (m) 32.8 8.7 5.7 29.0
Queue Length 95th (m) 45.7 19.7 m12.8 39.9
Internal Link Dist (m) 113.8 76.6
Turn Bay Length (m)
Base Capacity (vph) 1685 601 455 1369
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.51 0.33 0.36 0.50

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 797 185 0 0 0 0 0 0 150 626 0
Future Volume (vph) 0 797 185 0 0 0 0 0 0 150 626 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.9 5.9 5.4 5.4
Lane Util. Factor 0.95 1.00 1.00 0.91
Frpb, ped/bikes 1.00 0.77 1.00 1.00
Flpb, ped/bikes 1.00 1.00 0.78 1.00
Frt 1.00 0.85 1.00 1.00
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3181 1085 1195 4439
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3181 1085 1195 4439
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 866 201 0 0 0 0 0 0 163 680 0
RTOR Reduction (vph) 0 0 27 0 0 0 0 0 0 87 0 0
Lane Group Flow (vph) 0 866 174 0 0 0 0 0 0 76 680 0
Confl. Peds. (#/hr) 180 167
Heavy Vehicles (%) 0% 1% 2% 0% 0% 0% 0% 0% 0% 5% 4% 0%
Turn Type NA Perm Perm NA
Protected Phases 2 4
Permitted Phases 2 4
Actuated Green, G (s) 37.1 37.1 21.6 21.6
Effective Green, g (s) 37.1 37.1 21.6 21.6
Actuated g/C Ratio 0.53 0.53 0.31 0.31
Clearance Time (s) 5.9 5.9 5.4 5.4
Lane Grp Cap (vph) 1685 575 368 1369
v/s Ratio Prot c0.27 c0.15
v/s Ratio Perm 0.16 0.06
v/c Ratio 0.51 0.30 0.21 0.50
Uniform Delay, d1 10.6 9.2 17.9 19.8
Progression Factor 1.00 1.00 0.67 0.79
Incremental Delay, d2 1.1 1.4 1.1 1.1
Delay (s) 11.7 10.6 13.0 16.6
Level of Service B B B B
Approach Delay (s) 11.5 0.0 0.0 15.9
Approach LOS B A A B

Intersection Summary
HCM 2000 Control Delay 13.5 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 11.3
Intersection Capacity Utilization 52.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 116 752 0 0 0 0 0 812 158 0 0 0
Future Volume (vph) 116 752 0 0 0 0 0 812 158 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 85.0 0.0 0.0 0.0 0.0 20.0 0.0 0.0
Storage Lanes 1 0 0 0 0 1 0 0
Taper Length (m) 25.0 0.0 0.0 0.0
Lane Util. Factor 1.00 0.95 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 1.00 1.00
Ped Bike Factor 0.81 0.79
Frt 0.850
Flt Protected 0.950
Satd. Flow (prot) 1545 3150 0 0 0 0 0 3119 1382 0 0 0
Flt Permitted 0.950
Satd. Flow (perm) 1251 3150 0 0 0 0 0 3119 1086 0 0 0
Right Turn on Red Yes Yes Yes Yes Yes
Satd. Flow (RTOR) 73 75
Link Speed (k/h) 50 50 50 50
Link Distance (m) 176.7 255.8 119.5 100.7
Travel Time (s) 12.7 18.4 8.6 7.3
Confl. Peds. (#/hr) 163 177
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 4% 2% 0% 0% 0% 0% 0% 3% 4% 0% 0% 0%
Adj. Flow (vph) 126 817 0 0 0 0 0 883 172 0 0 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 126 817 0 0 0 0 0 883 172 0 0 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment L NA Left Right Left Left Right Left R NA Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA NA Perm
Protected Phases 2 4
Permitted Phases 2 4
Minimum Split (s) 26.0 26.0 25.0 25.0
Total Split (s) 34.0 34.0 36.0 36.0
Total Split (%) 48.6% 48.6% 51.4% 51.4%
Maximum Green (s) 28.5 28.5 30.5 30.5
Yellow Time (s) 3.3 3.3 3.3 3.3
All-Red Time (s) 2.2 2.2 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 13.0 13.0 13.0 13.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 28.5 28.5 30.5 30.5
Actuated g/C Ratio 0.41 0.41 0.44 0.44
v/c Ratio 0.23 0.64 0.65 0.33
Control Delay 2.1 11.6 18.3 9.6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 2.1 11.6 18.3 9.6
LOS A B B A
Approach Delay 10.3 16.9
Approach LOS B B

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 0.7 (1%), Referenced to phase 2:EBTL, Start of Green
Natural Cycle: 55
Control Type: Pretimed
Maximum v/c Ratio: 0.65
Intersection Signal Delay: 13.8 Intersection LOS: B
Intersection Capacity Utilization 62.8% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     23: RR 2 (SIMCOE ST) & KING ST
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Lane Group EBL EBT NBT NBR
Lane Group Flow (vph) 126 817 883 172
v/c Ratio 0.23 0.64 0.65 0.33
Control Delay 2.1 11.6 18.3 9.6
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 2.1 11.6 18.3 9.6
Queue Length 50th (m) 0.0 12.1 42.2 6.9
Queue Length 95th (m) 1.3 25.8 59.2 18.4
Internal Link Dist (m) 152.7 95.5
Turn Bay Length (m) 85.0 20.0
Base Capacity (vph) 552 1282 1358 515
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.23 0.64 0.65 0.33

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 116 752 0 0 0 0 0 812 158 0 0 0
Future Volume (vph) 116 752 0 0 0 0 0 812 158 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5 5.5 5.5
Lane Util. Factor 1.00 0.95 0.95 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.79
Flpb, ped/bikes 0.81 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1251 3150 3119 1086
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1251 3150 3119 1086
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 126 817 0 0 0 0 0 883 172 0 0 0
RTOR Reduction (vph) 43 0 0 0 0 0 0 0 42 0 0 0
Lane Group Flow (vph) 83 817 0 0 0 0 0 883 130 0 0 0
Confl. Peds. (#/hr) 163 177
Heavy Vehicles (%) 4% 2% 0% 0% 0% 0% 0% 3% 4% 0% 0% 0%
Turn Type Perm NA NA Perm
Protected Phases 2 4
Permitted Phases 2 4
Actuated Green, G (s) 28.5 28.5 30.5 30.5
Effective Green, g (s) 28.5 28.5 30.5 30.5
Actuated g/C Ratio 0.41 0.41 0.44 0.44
Clearance Time (s) 5.5 5.5 5.5 5.5
Lane Grp Cap (vph) 509 1282 1358 473
v/s Ratio Prot c0.26 c0.28
v/s Ratio Perm 0.07 0.12
v/c Ratio 0.16 0.64 0.65 0.27
Uniform Delay, d1 13.2 16.6 15.6 12.7
Progression Factor 0.18 0.56 1.00 1.00
Incremental Delay, d2 0.6 2.2 2.4 1.4
Delay (s) 2.9 11.4 18.0 14.1
Level of Service A B B B
Approach Delay (s) 10.3 0.0 17.3 0.0
Approach LOS B A B A

Intersection Summary
HCM 2000 Control Delay 14.0 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 62.8% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1201 115 0 0 0 39
Future Volume (vph) 1201 115 0 0 0 39
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 0.86 0.86 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.97
Frt 0.987 0.865
Flt Protected
Satd. Flow (prot) 6177 0 0 0 0 1578
Flt Permitted
Satd. Flow (perm) 6177 0 0 0 0 1525
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 48 38
Link Speed (k/h) 50 50 50
Link Distance (m) 358.7 158.5 86.2
Travel Time (s) 25.8 11.4 6.2
Confl. Peds. (#/hr) 20 20
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 3% 0% 0% 0% 0% 3%
Adj. Flow (vph) 1305 125 0 0 0 42
Shared Lane Traffic (%)
Lane Group Flow (vph) 1430 0 0 0 0 42
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(m) 0.0 0.0 0.0
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 14 24 24 14
Number of Detectors 0 1
Detector Template 
Leading Detector (m) 0.0 15.0
Trailing Detector (m) 0.0 0.0
Detector 1 Position(m) 0.0 0.0
Detector 1 Size(m) 0.0 15.0
Detector 1 Type Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0
Detector 1 Queue (s) 0.0 0.0
Detector 1 Delay (s) 0.0 0.0
Turn Type NA Perm
Protected Phases 2
Permitted Phases 8
Detector Phase 8
Switch Phase
Minimum Initial (s) 15.0 8.0
Minimum Split (s) 28.0 25.0
Total Split (s) 43.0 27.0
Total Split (%) 61.4% 38.6%
Maximum Green (s) 37.9 21.8
Yellow Time (s) 3.7 3.3
All-Red Time (s) 1.4 1.9



Lanes, Volumes, Timings AM Peak Hour
130: MIDTOWN DR & KING ST Whitby Oshawa - 2031 Future Background AM

Synchro 11 12-23-2020
IBI Group Page 26

Lane Group EBT EBR WBL WBT NBL NBR
Lost Time Adjust (s) 0.0 0.0
Total Lost Time (s) 5.1 5.2
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0
Recall Mode C-Max None
Walk Time (s) 12.0 14.0
Flash Dont Walk (s) 5.0 5.0
Pedestrian Calls (#/hr) 0 0
Act Effct Green (s) 58.9 8.1
Actuated g/C Ratio 0.84 0.12
v/c Ratio 0.27 0.20
Control Delay 5.1 14.0
Queue Delay 0.0 0.0
Total Delay 5.1 14.0
LOS A B
Approach Delay 5.1 14.0
Approach LOS A B

Intersection Summary
Area Type: Other
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 0 (0%), Referenced to phase 2:EBT and 6:, Start of Green
Natural Cycle: 55
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.27
Intersection Signal Delay: 5.3 Intersection LOS: A
Intersection Capacity Utilization 39.2% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     130: MIDTOWN DR & KING ST



Queues AM Peak Hour
130: MIDTOWN DR & KING ST Whitby Oshawa - 2031 Future Background AM

Synchro 11 12-23-2020
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Lane Group EBT NBR
Lane Group Flow (vph) 1430 42
v/c Ratio 0.27 0.20
Control Delay 5.1 14.0
Queue Delay 0.0 0.0
Total Delay 5.1 14.0
Queue Length 50th (m) 21.3 0.5
Queue Length 95th (m) 30.4 7.7
Internal Link Dist (m) 334.7
Turn Bay Length (m)
Base Capacity (vph) 5208 501
Starvation Cap Reductn 0 0
Spillback Cap Reductn 0 0
Storage Cap Reductn 0 0
Reduced v/c Ratio 0.27 0.08

Intersection Summary



HCM Signalized Intersection Capacity Analysis AM Peak Hour
130: MIDTOWN DR & KING ST Whitby Oshawa - 2031 Future Background AM

Synchro 11 12-23-2020
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1201 115 0 0 0 39
Future Volume (vph) 1201 115 0 0 0 39
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.1 5.2
Lane Util. Factor 0.86 1.00
Frpb, ped/bikes 0.99 0.97
Flpb, ped/bikes 1.00 1.00
Frt 0.99 0.86
Flt Protected 1.00 1.00
Satd. Flow (prot) 6176 1525
Flt Permitted 1.00 1.00
Satd. Flow (perm) 6176 1525
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1305 125 0 0 0 42
RTOR Reduction (vph) 10 0 0 0 0 35
Lane Group Flow (vph) 1420 0 0 0 0 7
Confl. Peds. (#/hr) 20 20
Heavy Vehicles (%) 3% 0% 0% 0% 0% 3%
Turn Type NA Perm
Protected Phases 2
Permitted Phases 8
Actuated Green, G (s) 54.8 4.9
Effective Green, g (s) 54.8 4.9
Actuated g/C Ratio 0.78 0.07
Clearance Time (s) 5.1 5.2
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 4834 106
v/s Ratio Prot c0.23
v/s Ratio Perm c0.00
v/c Ratio 0.29 0.06
Uniform Delay, d1 2.1 30.4
Progression Factor 2.37 1.00
Incremental Delay, d2 0.1 0.3
Delay (s) 5.2 30.7
Level of Service A C
Approach Delay (s) 5.2 0.0 30.7
Approach LOS A A C

Intersection Summary
HCM 2000 Control Delay 5.9 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.27
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.3
Intersection Capacity Utilization 39.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

1: McCowan Rd. & Ellesmere Rd/Ellesmere Rd. 11/26/2020

Future (2031) BRT Phasing Analysis  11/30/2020 PM Peak Hour Synchro 10 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 216 1257 189 124 686 149 95 816 117 285 1013 255
Future Volume (vph) 216 1257 189 124 686 149 95 816 117 285 1013 255
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.8 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 4.0 4.0 7.0 4.0 7.0 7.0 7.0 7.0 7.0 4.0 7.0 7.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1789 3808 1601 1789 3579 1601 1789 3579 1601 1789 3579 1601
Flt Permitted 0.18 1.00 1.00 0.11 1.00 1.00 0.25 1.00 1.00 0.11 1.00 1.00
Satd. Flow (perm) 342 3808 1601 204 3579 1601 464 3579 1601 199 3579 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 235 1366 205 135 746 162 103 887 127 310 1101 277
RTOR Reduction (vph) 0 0 74 0 0 76 0 0 76 0 0 110
Lane Group Flow (vph) 235 1366 131 135 746 86 103 887 51 310 1101 167
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm pm+pt NA Perm
Protected Phases 7 4 3 8 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Actuated Green, G (s) 50.0 40.0 40.0 44.0 37.0 37.0 37.0 37.0 37.0 59.0 59.0 59.0
Effective Green, g (s) 50.0 43.0 40.0 44.0 37.0 37.0 37.0 37.0 37.0 59.0 59.0 59.0
Actuated g/C Ratio 0.40 0.35 0.32 0.35 0.30 0.30 0.30 0.30 0.30 0.48 0.48 0.48
Clearance Time (s) 4.0 7.0 7.0 4.0 7.0 7.0 7.0 7.0 7.0 4.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 254 1320 516 161 1067 477 138 1067 477 325 1702 761
v/s Ratio Prot c0.07 c0.36 0.05 0.21 0.25 c0.14 0.31
v/s Ratio Perm 0.30 0.08 0.25 0.05 0.22 0.03 c0.31 0.10
v/c Ratio 0.93 1.03 0.25 0.84 0.70 0.18 0.75 0.83 0.11 0.95 0.65 0.22
Uniform Delay, d1 30.0 40.5 31.0 32.6 38.6 32.2 39.3 40.6 31.5 35.4 24.6 19.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 36.6 34.2 0.3 29.9 2.0 0.2 30.3 7.6 0.4 39.5 1.9 0.7
Delay (s) 66.6 74.7 31.3 62.6 40.6 32.4 69.6 48.1 32.0 74.9 26.5 19.7
Level of Service E E C E D C E D C E C B
Approach Delay (s) 68.7 42.2 48.3 34.3
Approach LOS E D D C

Intersection Summary
HCM 2000 Control Delay 49.5 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.06
Actuated Cycle Length (s) 124.0 Sum of lost time (s) 22.0
Intersection Capacity Utilization 125.3% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

2: Ellesmere Rd. & Grangeway Ave. 11/26/2020

Future (2031) BRT Phasing Analysis  11/30/2020 PM Peak Hour Synchro 10 Report
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 195 1245 829 90 43 153
Future Volume (vph) 195 1245 829 90 43 153
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1789 3579 3526 1789 1601
Flt Permitted 0.26 1.00 1.00 0.95 1.00
Satd. Flow (perm) 493 3579 3526 1789 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 212 1353 901 98 47 166
RTOR Reduction (vph) 0 0 7 0 0 137
Lane Group Flow (vph) 212 1353 992 0 47 29
Turn Type Perm NA NA Prot Perm
Protected Phases 2 6 8
Permitted Phases 2 8
Actuated Green, G (s) 87.0 87.0 87.0 21.0 21.0
Effective Green, g (s) 87.0 87.0 87.0 21.0 21.0
Actuated g/C Ratio 0.72 0.72 0.72 0.18 0.18
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0
Lane Grp Cap (vph) 357 2594 2556 313 280
v/s Ratio Prot 0.38 0.28 c0.03
v/s Ratio Perm c0.43 0.02
v/c Ratio 0.59 0.52 0.39 0.15 0.10
Uniform Delay, d1 8.0 7.3 6.3 41.9 41.6
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.1 0.8 0.4 1.0 0.7
Delay (s) 15.1 8.1 6.8 43.0 42.3
Level of Service B A A D D
Approach Delay (s) 9.0 6.8 42.5
Approach LOS A A D

Intersection Summary
HCM 2000 Control Delay 10.8 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 61.6% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 27 1378 35 5 1009 4 20 8 0 6 1 7
Future Volume (vph) 27 1378 35 5 1009 4 20 8 0 6 1 7
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.93
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.97 0.98
Satd. Flow (prot) 1789 3579 1601 1789 3577 1819 1719
Flt Permitted 0.25 1.00 1.00 0.16 1.00 0.78 0.84
Satd. Flow (perm) 474 3579 1601 299 3577 1468 1483
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 29 1498 38 5 1097 4 22 9 0 7 1 8
RTOR Reduction (vph) 0 0 6 0 0 0 0 0 0 0 8 0
Lane Group Flow (vph) 29 1498 32 5 1101 0 0 31 0 0 8 0
Turn Type Perm NA Perm Perm NA Perm NA Perm NA
Protected Phases 2 6 4 8
Permitted Phases 2 2 6 4 8
Actuated Green, G (s) 93.7 93.7 93.7 93.7 93.7 5.2 5.2
Effective Green, g (s) 93.7 93.7 93.7 93.7 93.7 5.2 5.2
Actuated g/C Ratio 0.84 0.84 0.84 0.84 0.84 0.05 0.05
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 396 2996 1340 250 2995 68 68
v/s Ratio Prot c0.42 0.31
v/s Ratio Perm 0.06 0.02 0.02 c0.02 0.01
v/c Ratio 0.07 0.50 0.02 0.02 0.37 0.46 0.12
Uniform Delay, d1 1.6 2.5 1.5 1.5 2.1 52.0 51.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.6 0.0 0.0 0.1 4.8 0.8
Delay (s) 1.9 3.1 1.5 1.5 2.2 56.8 52.0
Level of Service A A A A A E D
Approach Delay (s) 3.1 2.2 56.8 52.0
Approach LOS A A E D

Intersection Summary
HCM 2000 Control Delay 3.6 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.50
Actuated Cycle Length (s) 111.9 Sum of lost time (s) 13.0
Intersection Capacity Utilization 54.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

4: Bellamy Rd. & Ellesmere Rd. 11/26/2020
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 148 1012 188 114 783 137 109 464 92 129 541 87
Future Volume (vph) 148 1012 188 114 783 137 109 464 92 129 541 87
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.98 1.00 0.98
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1789 3579 1601 1789 3579 1601 1789 3490 1789 3504
Flt Permitted 0.27 1.00 1.00 0.18 1.00 1.00 0.28 1.00 0.33 1.00
Satd. Flow (perm) 513 3579 1601 339 3579 1601 519 3490 613 3504
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 161 1100 204 124 851 149 118 504 100 140 588 95
RTOR Reduction (vph) 0 0 43 0 0 39 0 14 0 0 11 0
Lane Group Flow (vph) 161 1100 161 124 851 110 118 590 0 140 672 0
Turn Type Perm NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 2 6 4 8
Permitted Phases 2 2 6 6 4 8
Actuated Green, G (s) 64.0 64.0 64.0 64.0 64.0 64.0 42.0 42.0 42.0 42.0
Effective Green, g (s) 64.0 64.0 64.0 64.0 64.0 64.0 42.0 42.0 42.0 42.0
Actuated g/C Ratio 0.53 0.53 0.53 0.53 0.53 0.53 0.35 0.35 0.35 0.35
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Grp Cap (vph) 273 1908 853 180 1908 853 181 1221 214 1226
v/s Ratio Prot 0.31 0.24 0.17 0.19
v/s Ratio Perm 0.31 0.10 c0.37 0.07 0.23 c0.23
v/c Ratio 0.59 0.58 0.19 0.69 0.45 0.13 0.65 0.48 0.65 0.55
Uniform Delay, d1 19.1 18.9 14.5 20.7 17.1 14.0 32.8 30.5 32.9 31.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 9.0 1.3 0.5 19.4 0.8 0.3 16.8 1.4 14.6 1.8
Delay (s) 28.1 20.1 15.0 40.1 17.9 14.3 49.7 31.9 47.4 33.1
Level of Service C C B D B B D C D C
Approach Delay (s) 20.3 19.9 34.8 35.6
Approach LOS C B C D

Intersection Summary
HCM 2000 Control Delay 25.8 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 130.5% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 32 1169 32 32 886 7 121 0 121 149 0 48
Future Volume (vph) 32 1169 32 32 886 7 121 0 121 149 0 48
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.93 0.97
Flt Protected 0.95 1.00 0.95 1.00 0.98 0.96
Satd. Flow (prot) 1789 3564 1789 3574 1713 1755
Flt Permitted 0.26 1.00 0.16 1.00 0.78 0.60
Satd. Flow (perm) 493 3564 306 3574 1373 1092
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 35 1271 35 35 963 8 132 0 132 162 0 52
RTOR Reduction (vph) 0 1 0 0 0 0 0 34 0 0 28 0
Lane Group Flow (vph) 35 1305 0 35 971 0 0 230 0 0 186 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 6 4 8
Permitted Phases 2 6 4 8
Actuated Green, G (s) 69.4 69.4 69.4 69.4 23.3 23.3
Effective Green, g (s) 69.4 69.4 69.4 69.4 23.3 23.3
Actuated g/C Ratio 0.65 0.65 0.65 0.65 0.22 0.22
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 320 2318 199 2324 299 238
v/s Ratio Prot c0.37 0.27
v/s Ratio Perm 0.07 0.11 0.17 c0.17
v/c Ratio 0.11 0.56 0.18 0.42 0.77 0.78
Uniform Delay, d1 7.0 10.3 7.4 9.0 39.2 39.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 1.0 0.4 0.1 11.6 15.2
Delay (s) 7.7 11.3 7.8 9.1 50.8 54.5
Level of Service A B A A D D
Approach Delay (s) 11.2 9.0 50.8 54.5
Approach LOS B A D D

Intersection Summary
HCM 2000 Control Delay 17.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 106.7 Sum of lost time (s) 14.0
Intersection Capacity Utilization 61.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 48 1334 57 41 820 14 39 9 28 39 9 39
Future Volume (vph) 48 1334 57 41 820 14 39 9 28 39 9 39
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.95 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.98 0.96 1.00
Satd. Flow (prot) 1789 3579 1601 1789 3570 1746 1810 1601
Flt Permitted 0.31 1.00 1.00 0.16 1.00 0.81 0.79 1.00
Satd. Flow (perm) 580 3579 1601 303 3570 1453 1483 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 52 1450 62 45 891 15 42 10 30 42 10 42
RTOR Reduction (vph) 0 0 7 0 1 0 0 21 0 0 0 39
Lane Group Flow (vph) 52 1450 55 45 905 0 0 61 0 0 52 3
Turn Type Perm NA Perm Perm NA Perm NA Perm NA Perm
Protected Phases 2 6 4 8
Permitted Phases 2 2 6 4 8 8
Actuated Green, G (s) 83.4 83.4 83.4 83.4 83.4 8.4 8.4 8.4
Effective Green, g (s) 83.4 83.4 83.4 83.4 83.4 8.4 8.4 8.4
Actuated g/C Ratio 0.80 0.80 0.80 0.80 0.80 0.08 0.08 0.08
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 461 2848 1274 241 2841 116 118 128
v/s Ratio Prot c0.41 0.25
v/s Ratio Perm 0.09 0.03 0.15 c0.04 0.04 0.00
v/c Ratio 0.11 0.51 0.04 0.19 0.32 0.52 0.44 0.03
Uniform Delay, d1 2.4 3.7 2.3 2.6 2.9 46.3 46.0 44.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 0.7 0.1 1.7 0.3 4.2 2.6 0.1
Delay (s) 2.9 4.3 2.3 4.3 3.2 50.5 48.6 44.5
Level of Service A A A A A D D D
Approach Delay (s) 4.2 3.3 50.5 46.8
Approach LOS A A D D

Intersection Summary
HCM 2000 Control Delay 6.8 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 104.8 Sum of lost time (s) 13.0
Intersection Capacity Utilization 61.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 216 1014 139 90 648 250 117 1002 77 237 1025 214
Future Volume (vph) 216 1014 139 90 648 250 117 1002 77 237 1025 214
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 7.0 7.0 7.0 7.0 7.0 4.0 7.0 4.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.91 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.99 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1789 3579 1601 1789 3579 1601 1789 5087 1789 3579 1601
Flt Permitted 0.22 1.00 1.00 0.18 1.00 1.00 0.11 1.00 0.10 1.00 1.00
Satd. Flow (perm) 421 3579 1601 338 3579 1601 215 5087 193 3579 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 235 1102 151 98 704 272 127 1089 84 258 1114 233
RTOR Reduction (vph) 0 0 69 0 0 98 0 7 0 0 0 130
Lane Group Flow (vph) 235 1102 82 98 704 174 127 1166 0 258 1114 103
Turn Type pm+pt NA Perm Perm NA Perm pm+pt NA pm+pt NA Perm
Protected Phases 7 4 8 5 2 1 6
Permitted Phases 4 4 8 8 2 6 6
Actuated Green, G (s) 51.5 51.5 51.5 38.5 38.5 38.5 42.9 35.0 53.0 41.1 41.1
Effective Green, g (s) 51.5 51.5 51.5 38.5 38.5 38.5 42.9 35.0 53.0 41.1 41.1
Actuated g/C Ratio 0.43 0.43 0.43 0.32 0.32 0.32 0.36 0.30 0.45 0.35 0.35
Clearance Time (s) 4.0 7.0 7.0 7.0 7.0 7.0 4.0 7.0 4.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 286 1555 695 109 1162 520 182 1502 274 1241 555
v/s Ratio Prot c0.06 0.31 0.20 0.05 0.23 c0.11 0.31
v/s Ratio Perm 0.29 0.05 c0.29 0.11 0.20 c0.31 0.06
v/c Ratio 0.82 0.71 0.12 0.90 0.61 0.33 0.70 0.78 0.94 0.90 0.19
Uniform Delay, d1 25.5 27.4 20.0 38.1 33.6 30.3 29.0 38.2 32.0 36.7 27.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 17.0 1.5 0.1 54.9 0.9 0.4 11.1 4.0 38.7 10.4 0.7
Delay (s) 42.5 28.9 20.0 93.0 34.5 30.7 40.1 42.2 70.7 47.1 27.8
Level of Service D C C F C C D D E D C
Approach Delay (s) 30.1 38.9 42.0 48.1
Approach LOS C D D D

Intersection Summary
HCM 2000 Control Delay 39.9 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 118.5 Sum of lost time (s) 22.0
Intersection Capacity Utilization 119.0% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 80 1175 70 22 731 10 28 12 31 18 10 42
Future Volume (vph) 80 1175 70 22 731 10 28 12 31 18 10 42
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.94 0.92
Flt Protected 0.95 1.00 0.95 1.00 0.98 0.99
Satd. Flow (prot) 1789 3548 1789 3571 1737 1709
Flt Permitted 0.35 1.00 0.18 1.00 0.85 0.89
Satd. Flow (perm) 652 3548 338 3571 1505 1546
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 87 1277 76 24 795 11 30 13 34 20 11 46
RTOR Reduction (vph) 0 3 0 0 0 0 0 31 0 0 42 0
Lane Group Flow (vph) 87 1350 0 24 806 0 0 46 0 0 35 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 6 4 8
Permitted Phases 2 6 4 8
Actuated Green, G (s) 64.8 64.8 64.8 64.8 7.0 7.0
Effective Green, g (s) 64.8 64.8 64.8 64.8 7.0 7.0
Actuated g/C Ratio 0.76 0.76 0.76 0.76 0.08 0.08
Clearance Time (s) 6.0 6.0 6.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 498 2711 258 2728 124 127
v/s Ratio Prot c0.38 0.23
v/s Ratio Perm 0.13 0.07 c0.03 0.02
v/c Ratio 0.17 0.50 0.09 0.30 0.37 0.27
Uniform Delay, d1 2.7 3.8 2.5 3.0 36.8 36.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.8 0.7 0.7 0.3 1.9 1.2
Delay (s) 3.5 4.5 3.3 3.3 38.7 37.7
Level of Service A A A A D D
Approach Delay (s) 4.4 3.3 38.7 37.7
Approach LOS A A D D

Intersection Summary
HCM 2000 Control Delay 6.2 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.49
Actuated Cycle Length (s) 84.8 Sum of lost time (s) 13.0
Intersection Capacity Utilization 69.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 10 901 326 197 551 17 276 13 213 6 4 11
Future Volume (vph) 10 901 326 197 551 17 276 13 213 6 4 11
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 4.0 6.0 8.0 8.0 8.0 8.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85 0.93
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.99
Satd. Flow (prot) 1789 3579 1601 1789 3563 1789 1883 1601 1725
Flt Permitted 0.42 1.00 1.00 0.16 1.00 0.74 1.00 1.00 0.94
Satd. Flow (perm) 787 3579 1601 298 3563 1398 1883 1601 1642
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 11 979 354 214 599 18 300 14 232 7 4 12
RTOR Reduction (vph) 0 0 102 0 2 0 0 0 169 0 9 0
Lane Group Flow (vph) 11 979 252 214 615 0 300 14 63 0 14 0
Turn Type Perm NA Perm pm+pt NA Perm NA Perm Perm NA
Protected Phases 2 1 6 4 8
Permitted Phases 2 2 6 4 4 8
Actuated Green, G (s) 37.9 37.9 37.9 52.3 52.3 24.5 24.5 24.5 24.5
Effective Green, g (s) 37.9 37.9 37.9 52.3 52.3 24.5 24.5 24.5 24.5
Actuated g/C Ratio 0.42 0.42 0.42 0.58 0.58 0.27 0.27 0.27 0.27
Clearance Time (s) 6.0 6.0 6.0 4.0 6.0 8.0 8.0 8.0 8.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 328 1493 668 342 2052 377 508 431 443
v/s Ratio Prot 0.27 c0.07 0.17 0.01
v/s Ratio Perm 0.01 0.16 c0.29 c0.21 0.04 0.01
v/c Ratio 0.03 0.66 0.38 0.63 0.30 0.80 0.03 0.15 0.03
Uniform Delay, d1 15.6 21.2 18.3 12.6 9.9 30.8 24.4 25.2 24.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 2.3 1.6 3.6 0.4 11.1 0.0 0.2 0.0
Delay (s) 15.8 23.5 19.9 16.1 10.2 41.9 24.4 25.3 24.4
Level of Service B C B B B D C C C
Approach Delay (s) 22.5 11.8 34.4 24.4
Approach LOS C B C C

Intersection Summary
HCM 2000 Control Delay 21.6 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 90.8 Sum of lost time (s) 18.0
Intersection Capacity Utilization 88.6% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 81 956 93 218 845 8 103 62 196 1 5 21
Future Volume (vph) 81 956 93 218 845 8 103 62 196 1 5 21
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.0 6.0 4.0 6.0 6.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.89 0.89
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1789 3579 1601 1789 3579 1601 1789 1669 1679
Flt Permitted 0.30 1.00 1.00 0.18 1.00 1.00 0.74 1.00 0.92
Satd. Flow (perm) 567 3579 1601 345 3579 1601 1391 1669 1554
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 88 1039 101 237 918 9 112 67 213 1 5 23
RTOR Reduction (vph) 0 0 49 0 0 4 0 131 0 0 19 0
Lane Group Flow (vph) 88 1039 52 237 918 5 112 149 0 0 10 0
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm NA
Protected Phases 5 2 1 6 4 8
Permitted Phases 2 2 6 6 4 8
Actuated Green, G (s) 47.0 42.3 42.3 56.4 47.7 47.7 13.0 13.0 13.0
Effective Green, g (s) 47.0 42.3 42.3 56.4 47.7 47.7 13.0 13.0 13.0
Actuated g/C Ratio 0.57 0.51 0.51 0.68 0.58 0.58 0.16 0.16 0.16
Clearance Time (s) 4.0 6.0 6.0 4.0 6.0 6.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 393 1837 821 413 2071 926 219 263 245
v/s Ratio Prot 0.01 0.29 c0.07 0.26 c0.09
v/s Ratio Perm 0.11 0.03 c0.32 0.00 0.08 0.01
v/c Ratio 0.22 0.57 0.06 0.57 0.44 0.01 0.51 0.57 0.04
Uniform Delay, d1 8.0 13.7 10.1 7.4 9.8 7.3 31.8 32.1 29.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 1.3 0.1 1.9 0.2 0.0 2.0 2.8 0.1
Delay (s) 8.3 15.0 10.2 9.3 10.0 7.3 33.8 34.9 29.5
Level of Service A B B A A A C C C
Approach Delay (s) 14.1 9.8 34.6 29.5
Approach LOS B A C C

Intersection Summary
HCM 2000 Control Delay 15.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 82.4 Sum of lost time (s) 17.0
Intersection Capacity Utilization 68.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 340 698 62 69 468 66 112 276 115 100 128 275
Future Volume (vph) 340 698 62 69 468 66 112 276 115 100 128 275
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 4.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.96 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1789 3579 1601 1789 3579 1601 1789 1800 1789 1883 1601
Flt Permitted 0.35 1.00 1.00 0.36 1.00 1.00 0.67 1.00 0.18 1.00 1.00
Satd. Flow (perm) 659 3579 1601 685 3579 1601 1259 1800 330 1883 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 370 759 67 75 509 72 122 300 125 109 139 299
RTOR Reduction (vph) 0 0 32 0 0 48 0 14 0 0 0 192
Lane Group Flow (vph) 370 759 35 75 509 24 122 411 0 109 139 107
Turn Type pm+pt NA Perm Perm NA Perm Perm NA pm+pt NA Perm
Protected Phases 5 2 6 4 3 8
Permitted Phases 2 2 6 6 4 8 8
Actuated Green, G (s) 57.2 57.2 57.2 36.5 36.5 36.5 29.5 29.5 39.5 39.5 39.5
Effective Green, g (s) 57.2 57.2 57.2 36.5 36.5 36.5 29.5 29.5 39.5 39.5 39.5
Actuated g/C Ratio 0.52 0.52 0.52 0.33 0.33 0.33 0.27 0.27 0.36 0.36 0.36
Clearance Time (s) 4.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 4.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 510 1849 827 225 1180 527 335 479 196 671 571
v/s Ratio Prot c0.11 0.21 0.14 c0.23 c0.03 0.07
v/s Ratio Perm c0.26 0.02 0.11 0.01 0.10 0.17 0.07
v/c Ratio 0.73 0.41 0.04 0.33 0.43 0.05 0.36 0.86 0.56 0.21 0.19
Uniform Delay, d1 17.1 16.4 13.2 27.9 29.0 25.2 33.0 38.6 26.9 24.7 24.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.1 0.7 0.1 3.9 1.2 0.2 0.7 14.1 3.4 0.2 0.2
Delay (s) 22.2 17.1 13.3 31.9 30.1 25.4 33.7 52.8 30.3 24.9 24.7
Level of Service C B B C C C C D C C C
Approach Delay (s) 18.4 29.8 48.5 25.8
Approach LOS B C D C

Intersection Summary
HCM 2000 Control Delay 27.9 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 110.7 Sum of lost time (s) 22.0
Intersection Capacity Utilization 101.2% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 224 790 197 61 380 25 130 664 141 37 864 84
Future Volume (vph) 224 790 197 61 380 25 130 664 141 37 864 84
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 4.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95
Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.99
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1789 3471 1789 3579 1601 1789 3579 1601 1789 3531
Flt Permitted 0.50 1.00 0.14 1.00 1.00 0.11 1.00 1.00 0.38 1.00
Satd. Flow (perm) 940 3471 257 3579 1601 203 3579 1601 710 3531
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 243 859 214 66 413 27 141 722 153 40 939 91
RTOR Reduction (vph) 0 21 0 0 0 16 0 0 31 0 8 0
Lane Group Flow (vph) 243 1052 0 66 413 11 141 722 122 40 1022 0
Turn Type Perm NA Perm NA Perm pm+pt NA Perm Perm NA
Protected Phases 2 6 7 4 8
Permitted Phases 2 6 6 4 4 8
Actuated Green, G (s) 39.1 39.1 39.1 39.1 39.1 43.1 43.1 43.1 33.1 33.1
Effective Green, g (s) 39.1 39.1 39.1 39.1 39.1 43.1 43.1 43.1 33.1 33.1
Actuated g/C Ratio 0.41 0.41 0.41 0.41 0.41 0.45 0.45 0.45 0.34 0.34
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 4.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 382 1410 104 1454 650 189 1603 717 244 1214
v/s Ratio Prot c0.30 0.12 c0.05 0.20 c0.29
v/s Ratio Perm 0.26 0.26 0.01 0.29 0.08 0.06
v/c Ratio 0.64 0.75 0.63 0.28 0.02 0.75 0.45 0.17 0.16 0.84
Uniform Delay, d1 22.9 24.3 22.8 19.2 17.1 19.9 18.4 15.9 21.9 29.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.9 3.6 12.0 0.1 0.0 14.8 0.2 0.1 0.3 5.5
Delay (s) 30.7 27.9 34.8 19.3 17.1 34.7 18.6 16.0 22.2 34.6
Level of Service C C C B B C B B C C
Approach Delay (s) 28.5 21.2 20.4 34.1
Approach LOS C C C C

Intersection Summary
HCM 2000 Control Delay 27.0 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 96.2 Sum of lost time (s) 18.0
Intersection Capacity Utilization 126.5% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 30 695 234 44 303 132 135 333 68 172 365 42
Future Volume (vph) 30 695 234 44 303 132 135 333 68 172 365 42
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 4.0 7.0 7.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.96 0.96 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3442 3415 1789 1883 1601 1789 1883 1601
Flt Permitted 0.92 0.71 0.53 1.00 1.00 0.28 1.00 1.00
Satd. Flow (perm) 3170 2443 994 1883 1601 521 1883 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 33 755 254 48 329 143 147 362 74 187 397 46
RTOR Reduction (vph) 0 31 0 0 38 0 0 0 54 0 0 28
Lane Group Flow (vph) 0 1011 0 0 482 0 147 362 20 187 397 18
Turn Type Perm NA Perm NA Perm NA Perm pm+pt NA Perm
Protected Phases 2 6 4 3 8
Permitted Phases 2 6 4 4 8 8
Actuated Green, G (s) 44.0 44.0 26.1 26.1 26.1 38.9 38.9 38.9
Effective Green, g (s) 44.0 44.0 26.1 26.1 26.1 38.9 38.9 38.9
Actuated g/C Ratio 0.45 0.45 0.27 0.27 0.27 0.40 0.40 0.40
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 4.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1439 1109 267 507 431 324 755 642
v/s Ratio Prot c0.19 0.05 c0.21
v/s Ratio Perm c0.32 0.20 0.15 0.01 0.18 0.01
v/c Ratio 0.70 0.43 0.55 0.71 0.05 0.58 0.53 0.03
Uniform Delay, d1 21.2 18.0 30.4 32.0 26.2 20.8 22.0 17.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.9 0.3 2.4 4.7 0.0 2.5 0.7 0.0
Delay (s) 24.1 18.3 32.8 36.8 26.2 23.3 22.7 17.6
Level of Service C B C D C C C B
Approach Delay (s) 24.1 18.3 34.4 22.5
Approach LOS C B C C

Intersection Summary
HCM 2000 Control Delay 24.8 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 96.9 Sum of lost time (s) 18.0
Intersection Capacity Utilization 108.4% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 249 826 15 20 272 54 16 46 28 73 73 89
Future Volume (vph) 249 826 15 20 272 54 16 46 28 73 73 89
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.98 1.00 0.94 1.00 0.92
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1789 3569 1789 3489 1789 1777 1789 1728
Flt Permitted 0.54 1.00 0.24 1.00 0.65 1.00 0.70 1.00
Satd. Flow (perm) 1016 3569 456 3489 1217 1777 1328 1728
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 271 898 16 22 296 59 17 50 30 79 79 97
RTOR Reduction (vph) 0 1 0 0 17 0 0 19 0 0 44 0
Lane Group Flow (vph) 271 913 0 22 339 0 17 61 0 79 132 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 6 4 8
Permitted Phases 2 6 4 8
Actuated Green, G (s) 50.0 50.0 50.0 50.0 36.0 36.0 36.0 36.0
Effective Green, g (s) 50.0 50.0 50.0 50.0 36.0 36.0 36.0 36.0
Actuated g/C Ratio 0.50 0.50 0.50 0.50 0.36 0.36 0.36 0.36
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Grp Cap (vph) 508 1784 228 1744 438 639 478 622
v/s Ratio Prot 0.26 0.10 0.03 c0.08
v/s Ratio Perm c0.27 0.05 0.01 0.06
v/c Ratio 0.53 0.51 0.10 0.19 0.04 0.10 0.17 0.21
Uniform Delay, d1 17.0 16.8 13.1 13.8 20.8 21.2 21.8 22.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.0 1.1 0.8 0.2 0.2 0.3 0.7 0.8
Delay (s) 21.0 17.9 14.0 14.1 20.9 21.5 22.5 22.9
Level of Service C B B B C C C C
Approach Delay (s) 18.6 14.1 21.4 22.8
Approach LOS B B C C

Intersection Summary
HCM 2000 Control Delay 18.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.40
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 79.1% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 68 727 82 20 221 21 29 44 33 22 20 33
Future Volume (vph) 68 727 82 20 221 21 29 44 33 22 20 33
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00
Frt 1.00 0.98 1.00 0.99 0.96 0.94
Flt Protected 0.95 1.00 0.95 1.00 0.99 0.99
Satd. Flow (prot) 1789 3524 1789 3532 1780 1746
Flt Permitted 0.59 1.00 0.32 1.00 0.91 0.88
Satd. Flow (perm) 1110 3524 605 3532 1634 1561
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 74 790 89 22 240 23 32 48 36 24 22 36
RTOR Reduction (vph) 0 5 0 0 4 0 0 22 0 0 32 0
Lane Group Flow (vph) 74 874 0 22 259 0 0 94 0 0 50 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 6 4 8
Permitted Phases 2 6 4 8
Actuated Green, G (s) 55.1 55.1 55.1 55.1 8.3 8.3
Effective Green, g (s) 55.1 55.1 55.1 55.1 8.3 8.3
Actuated g/C Ratio 0.72 0.72 0.72 0.72 0.11 0.11
Clearance Time (s) 7.0 7.0 7.0 7.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 800 2541 436 2547 177 169
v/s Ratio Prot c0.25 0.07
v/s Ratio Perm 0.07 0.04 c0.06 0.03
v/c Ratio 0.09 0.34 0.05 0.10 0.53 0.30
Uniform Delay, d1 3.2 3.9 3.1 3.2 32.2 31.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.4 0.0 0.0 2.8 1.0
Delay (s) 3.4 4.3 3.1 3.2 35.0 32.3
Level of Service A A A A D C
Approach Delay (s) 4.2 3.2 35.0 32.3
Approach LOS A A D C

Intersection Summary
HCM 2000 Control Delay 8.1 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.37
Actuated Cycle Length (s) 76.4 Sum of lost time (s) 13.0
Intersection Capacity Utilization 64.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

16: Ellesmere Rd. & Meadowvale Rd. 11/26/2020

Future (2031) BRT Phasing Analysis  11/30/2020 PM Peak Hour Synchro 10 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 140 307 39 13 136 20 12 202 4 67 238 111
Future Volume (vph) 140 307 39 13 136 20 12 202 4 67 238 111
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.98 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1789 3519 1789 3509 1789 3569 1789 1883 1601
Flt Permitted 0.64 1.00 0.53 1.00 0.55 1.00 0.61 1.00 1.00
Satd. Flow (perm) 1214 3519 995 3509 1041 3569 1152 1883 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 152 334 42 14 148 22 13 220 4 73 259 121
RTOR Reduction (vph) 0 10 0 0 12 0 0 1 0 0 0 73
Lane Group Flow (vph) 152 366 0 14 158 0 13 223 0 73 259 48
Turn Type Perm NA Perm NA Perm NA Perm NA Perm
Protected Phases 2 6 4 8
Permitted Phases 2 6 4 8 8
Actuated Green, G (s) 46.0 46.0 46.0 46.0 40.0 40.0 40.0 40.0 40.0
Effective Green, g (s) 46.0 46.0 46.0 46.0 40.0 40.0 40.0 40.0 40.0
Actuated g/C Ratio 0.46 0.46 0.46 0.46 0.40 0.40 0.40 0.40 0.40
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Grp Cap (vph) 558 1618 457 1614 416 1427 460 753 640
v/s Ratio Prot 0.10 0.05 0.06 c0.14
v/s Ratio Perm c0.13 0.01 0.01 0.06 0.03
v/c Ratio 0.27 0.23 0.03 0.10 0.03 0.16 0.16 0.34 0.08
Uniform Delay, d1 16.7 16.3 14.8 15.3 18.2 19.2 19.2 20.9 18.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.2 0.3 0.1 0.1 0.1 0.2 0.7 1.2 0.2
Delay (s) 17.9 16.6 14.9 15.4 18.4 19.4 20.0 22.1 18.8
Level of Service B B B B B B B C B
Approach Delay (s) 17.0 15.4 19.4 20.9
Approach LOS B B B C

Intersection Summary
HCM 2000 Control Delay 18.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.31
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 124.8% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

17: Muirbank Blvd 11/26/2020

Future (2031) BRT Phasing Analysis  11/30/2020 PM Peak Hour Synchro 10 Report
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 17 356 199 17 8 8
Future Volume (vph) 17 356 199 17 8 8
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 7.0
Lane Util. Factor 1.00 1.00 0.95 1.00
Frt 1.00 1.00 0.99 0.93
Flt Protected 0.95 1.00 1.00 0.98
Satd. Flow (prot) 1789 1883 3537 1713
Flt Permitted 0.61 1.00 1.00 0.98
Satd. Flow (perm) 1141 1883 3537 1713
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 18 387 216 18 9 9
RTOR Reduction (vph) 0 0 5 0 7 0
Lane Group Flow (vph) 18 387 229 0 11 0
Turn Type Perm NA NA Prot
Protected Phases 2 6 8
Permitted Phases 2
Actuated Green, G (s) 79.0 79.0 79.0 28.0
Effective Green, g (s) 79.0 79.0 79.0 28.0
Actuated g/C Ratio 0.66 0.66 0.66 0.23
Clearance Time (s) 6.0 6.0 6.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 751 1239 2328 399
v/s Ratio Prot c0.21 0.06 c0.01
v/s Ratio Perm 0.02
v/c Ratio 0.02 0.31 0.10 0.03
Uniform Delay, d1 7.1 8.8 7.5 35.5
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 0.1 0.1 0.1
Delay (s) 7.1 9.0 7.6 35.6
Level of Service A A A D
Approach Delay (s) 8.9 7.6 35.6
Approach LOS A A D

Intersection Summary
HCM 2000 Control Delay 9.1 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.24
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 33.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

18: Kingston Rd. & Ellesmere Rd. 11/26/2020

Future (2031) BRT Phasing Analysis  11/30/2020 PM Peak Hour Synchro 10 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 8 338 0 0 289 208 0 0 0 345 0 28
Future Volume (vph) 8 338 0 0 289 208 0 0 0 345 0 28
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 4.5 4.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1789 1883 1883 1601 1789 1601
Flt Permitted 0.57 1.00 1.00 1.00 0.76 1.00
Satd. Flow (perm) 1073 1883 1883 1601 1426 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 9 367 0 0 314 226 0 0 0 375 0 30
RTOR Reduction (vph) 0 0 0 0 0 121 0 0 0 0 20 0
Lane Group Flow (vph) 9 367 0 0 314 105 0 0 0 375 10 0
Turn Type Perm NA NA Perm Perm NA
Protected Phases 2 6 4 4
Permitted Phases 2 6 6 4 4
Actuated Green, G (s) 27.5 27.5 27.5 27.5 20.4 20.4
Effective Green, g (s) 27.5 27.5 27.5 27.5 20.4 20.4
Actuated g/C Ratio 0.46 0.46 0.46 0.46 0.34 0.34
Clearance Time (s) 7.0 7.0 7.0 7.0 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 496 871 871 741 489 549
v/s Ratio Prot c0.19 0.17 0.01
v/s Ratio Perm 0.01 0.07 c0.26
v/c Ratio 0.02 0.42 0.36 0.14 0.77 0.02
Uniform Delay, d1 8.6 10.6 10.3 9.2 17.4 12.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 1.5 1.2 0.4 7.1 0.0
Delay (s) 8.7 12.1 11.4 9.6 24.5 12.9
Level of Service A B B A C B
Approach Delay (s) 12.1 10.7 0.0 23.6
Approach LOS B B A C

Intersection Summary
HCM 2000 Control Delay 15.0 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 59.4 Sum of lost time (s) 11.5
Intersection Capacity Utilization 50.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

19: Kingston Rd & Hwy. 401 C E 2A W Off-Ramp 11/26/2020
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 672 7 129 415 0 0 0 0 1486 42 65
Future Volume (vph) 0 672 7 129 415 0 0 0 0 1486 42 65
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 7.0 7.0
Lane Util. Factor 0.95 1.00 0.95 0.95 0.95
Frt 1.00 1.00 1.00 1.00 0.99
Flt Protected 1.00 0.95 1.00 0.95 0.96
Satd. Flow (prot) 3573 1789 3579 1700 1694
Flt Permitted 1.00 0.24 1.00 0.95 0.96
Satd. Flow (perm) 3573 450 3579 1700 1694
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 730 8 140 451 0 0 0 0 1615 46 71
RTOR Reduction (vph) 0 1 0 0 0 0 0 0 0 0 5 0
Lane Group Flow (vph) 0 737 0 140 451 0 0 0 0 872 855 0
Turn Type NA Perm NA Split NA
Protected Phases 2 6 8 8
Permitted Phases 6
Actuated Green, G (s) 21.0 21.0 21.0 36.0 36.0
Effective Green, g (s) 21.0 21.0 21.0 36.0 36.0
Actuated g/C Ratio 0.30 0.30 0.30 0.51 0.51
Clearance Time (s) 6.0 6.0 6.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1071 135 1073 874 871
v/s Ratio Prot 0.21 0.13 c0.51 0.50
v/s Ratio Perm c0.31
v/c Ratio 0.69 1.04 0.42 1.00 0.98
Uniform Delay, d1 21.6 24.5 19.6 17.0 16.7
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.6 87.7 1.2 29.7 25.9
Delay (s) 25.2 112.2 20.8 46.6 42.6
Level of Service C F C D D
Approach Delay (s) 25.2 42.5 0.0 44.6
Approach LOS C D A D

Intersection Summary
HCM 2000 Control Delay 39.5 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.01
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 89.9% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

22: Kingston Rd & Rylander Blvd. 11/26/2020

Future (2031) BRT Phasing Analysis  11/30/2020 PM Peak Hour Synchro 10 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 247 1475 60 19 738 178 18 9 5 165 15 245
Future Volume (vph) 247 1475 60 19 738 178 18 9 5 165 15 245
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 0.95 0.95 1.00
Frt 1.00 0.99 1.00 0.97 0.98 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.97 0.95 0.96 1.00
Satd. Flow (prot) 1789 5112 1789 4992 1796 1700 1717 1601
Flt Permitted 0.26 1.00 0.11 1.00 0.58 0.95 0.96 1.00
Satd. Flow (perm) 498 5112 209 4992 1075 1700 1717 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 268 1603 65 21 802 193 20 10 5 179 16 266
RTOR Reduction (vph) 0 2 0 0 21 0 0 5 0 0 0 166
Lane Group Flow (vph) 268 1666 0 21 974 0 0 30 0 97 98 100
Turn Type Perm NA Perm NA Perm NA Split NA Prot
Protected Phases 2 6 4 8 8 8
Permitted Phases 2 6 4
Actuated Green, G (s) 73.6 73.6 73.6 73.6 5.4 13.3 13.3 13.3
Effective Green, g (s) 73.6 73.6 73.6 73.6 5.4 13.3 13.3 13.3
Actuated g/C Ratio 0.65 0.65 0.65 0.65 0.05 0.12 0.12 0.12
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 323 3320 135 3242 51 199 201 187
v/s Ratio Prot 0.33 0.20 0.06 0.06 c0.06
v/s Ratio Perm c0.54 0.10 c0.03
v/c Ratio 0.83 0.50 0.16 0.30 0.59 0.49 0.49 0.54
Uniform Delay, d1 15.1 10.3 7.7 8.6 52.9 46.8 46.8 47.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 16.0 0.1 0.5 0.1 17.1 1.9 1.9 2.9
Delay (s) 31.1 10.4 8.3 8.7 70.0 48.7 48.7 50.0
Level of Service C B A A E D D D
Approach Delay (s) 13.3 8.7 70.0 49.5
Approach LOS B A E D

Intersection Summary
HCM 2000 Control Delay 17.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 113.3 Sum of lost time (s) 21.0
Intersection Capacity Utilization 85.9% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 46 814 753 476 643 205 172 262 593 227 415 62
Future Volume (vph) 46 814 753 476 643 205 172 262 593 227 415 62
Ideal Flow (vphpl) 1900 1900 2100 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 4.0 3.0 7.0 4.0 8.0 8.0 6.0 4.0 8.0
Lane Util. Factor 1.00 0.91 1.00 *1.00 0.91 1.00 1.00 0.95 1.00 1.00 0.95
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.98
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1789 5142 1769 3579 5142 1601 1789 3579 1601 1789 3509
Flt Permitted 0.37 1.00 1.00 0.95 1.00 1.00 0.46 1.00 1.00 0.52 1.00
Satd. Flow (perm) 705 5142 1769 3579 5142 1601 867 3579 1601 980 3509
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 50 885 818 517 699 223 187 285 645 247 451 67
RTOR Reduction (vph) 0 0 114 0 0 100 0 0 36 0 9 0
Lane Group Flow (vph) 50 885 704 517 699 123 187 285 609 247 509 0
Turn Type Perm NA Perm Prot NA pm+ov Perm NA pm+ov pm+pt NA
Protected Phases 2 1 6 3 4 1 3 8
Permitted Phases 2 2 6 4 4 8
Actuated Green, G (s) 48.0 48.0 48.0 17.0 71.0 77.0 44.0 44.0 61.0 54.0 54.0
Effective Green, g (s) 48.0 48.0 51.0 20.0 71.0 77.0 44.0 44.0 61.0 54.0 54.0
Actuated g/C Ratio 0.34 0.34 0.36 0.14 0.51 0.55 0.31 0.31 0.44 0.39 0.39
Clearance Time (s) 7.0 7.0 7.0 6.0 7.0 4.0 8.0 8.0 6.0 4.0 8.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 241 1762 644 511 2607 880 272 1124 697 412 1353
v/s Ratio Prot 0.17 c0.14 0.14 0.01 0.08 c0.11 c0.03 0.15
v/s Ratio Perm 0.07 c0.40 0.07 0.22 0.27 0.21
v/c Ratio 0.21 0.50 1.09 1.01 0.27 0.14 0.69 0.25 0.87 0.60 0.38
Uniform Delay, d1 32.5 36.5 44.5 60.0 19.7 15.4 42.0 35.8 36.0 34.0 30.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.9 1.0 63.7 42.8 0.3 0.1 7.0 0.1 11.8 2.3 0.2
Delay (s) 34.5 37.5 108.2 102.8 19.9 15.4 49.0 35.9 47.8 36.3 31.1
Level of Service C D F F B B D D D D C
Approach Delay (s) 70.4 49.0 45.0 32.8
Approach LOS E D D C

Intersection Summary
HCM 2000 Control Delay 53.1 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.03
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 25.0
Intersection Capacity Utilization 155.0% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

24: Hwy 401 Off-Ramp & Kingston Rd 11/26/2020
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 2137 0 0 894 394 52
Future Volume (vph) 2137 0 0 894 394 52
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 6.0 6.0
Lane Util. Factor 0.91 0.91 0.97 1.00
Frt 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 5142 5142 3471 1601
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 5142 5142 3471 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 2323 0 0 972 428 57
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 2323 0 0 972 428 57
Turn Type NA NA Prot Perm
Protected Phases 2 2 4
Permitted Phases 2 2 4
Actuated Green, G (s) 25.1 25.1 11.3 11.3
Effective Green, g (s) 25.1 25.1 11.3 11.3
Actuated g/C Ratio 0.51 0.51 0.23 0.23
Clearance Time (s) 7.0 7.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2612 2612 793 366
v/s Ratio Prot c0.45 0.19 c0.12
v/s Ratio Perm 0.04
v/c Ratio 0.89 0.37 0.54 0.16
Uniform Delay, d1 10.9 7.4 16.8 15.2
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.0 0.4 0.7 0.2
Delay (s) 15.9 7.8 17.5 15.4
Level of Service B A B B
Approach Delay (s) 15.9 7.8 17.2
Approach LOS B A B

Intersection Summary
HCM 2000 Control Delay 14.0 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 49.4 Sum of lost time (s) 13.0
Intersection Capacity Utilization 63.4% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



Queues PM Peak Hour
99: HWY 2 (KINGSTON RD) Pickering Ajax - 2031 Future Background PM

Synchro 11 12-23-2020
IBI Group Page 1

Lane Group NBT SBT NEL NET NER SWL SWT SWR
Lane Group Flow (vph) 18 18 11 2004 20 20 1146 11
v/c Ratio 0.05 0.05 0.05 0.95 0.02 0.19 0.55 0.01
Control Delay 2.1 2.1 6.5 26.2 0.7 11.7 9.6 0.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 2.1 2.1 6.5 26.2 0.7 11.7 9.6 0.0
Queue Length 50th (m) 0.0 0.0 0.5 115.0 0.0 1.1 41.6 0.0
Queue Length 95th (m) 1.4 1.4 2.4 #180.4 0.9 4.9 56.4 0.0
Internal Link Dist (m) 73.1 110.7 580.5 320.1
Turn Bay Length (m) 40.0 20.0 40.0 20.0
Base Capacity (vph) 387 387 220 2100 958 105 2100 958
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.05 0.05 0.05 0.95 0.02 0.19 0.55 0.01

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Signalized Intersection Capacity Analysis PM Peak Hour
99: HWY 2 (KINGSTON RD) Pickering Ajax - 2031 Future Background PM

Synchro 11 12-23-2020
IBI Group Page 2

Movement NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 8 0 8 8 0 8 10 1844 18 18 1054 10
Future Volume (vph) 8 0 8 8 0 8 10 1844 18 18 1054 10
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 0.93 0.93 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.98 0.98 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1676 1676 1750 3500 1566 1750 3500 1566
Flt Permitted 0.90 0.90 0.20 1.00 1.00 0.10 1.00 1.00
Satd. Flow (perm) 1538 1538 368 3500 1566 175 3500 1566
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 9 0 9 9 0 9 11 2004 20 20 1146 11
RTOR Reduction (vph) 0 14 0 0 14 0 0 0 8 0 0 4
Lane Group Flow (vph) 0 4 0 0 4 0 11 2004 12 20 1146 7
Turn Type Perm NA Perm NA Perm NA Perm Perm NA Perm
Protected Phases 2 6 4 8
Permitted Phases 2 6 4 4 8 8
Actuated Green, G (s) 16.0 16.0 42.0 42.0 42.0 42.0 42.0 42.0
Effective Green, g (s) 16.0 16.0 42.0 42.0 42.0 42.0 42.0 42.0
Actuated g/C Ratio 0.23 0.23 0.60 0.60 0.60 0.60 0.60 0.60
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 351 351 220 2100 939 105 2100 939
v/s Ratio Prot c0.57 0.33
v/s Ratio Perm c0.00 0.00 0.03 0.01 0.11 0.00
v/c Ratio 0.01 0.01 0.05 0.95 0.01 0.19 0.55 0.01
Uniform Delay, d1 20.9 20.9 5.8 13.1 5.6 6.3 8.3 5.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.1 0.1 10.8 0.0 0.9 0.3 0.0
Delay (s) 20.9 20.9 5.9 23.9 5.6 7.2 8.6 5.6
Level of Service C C A C A A A A
Approach Delay (s) 20.9 20.9 23.6 8.6
Approach LOS C C C A

Intersection Summary
HCM 2000 Control Delay 18.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 64.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 327 1328 341 293 711 298 279 1710 603 220 915 199
v/c Ratio 0.84 1.01 0.53 1.11 0.59 0.47 0.71 1.01 0.97 0.93 0.51 0.32
Control Delay 37.2 59.9 16.0 125.2 15.5 6.2 27.2 57.9 54.5 64.9 28.2 5.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 37.2 59.9 16.0 125.2 15.5 6.2 27.2 57.9 54.5 64.9 28.2 5.0
Queue Length 50th (m) 36.3 ~129.2 25.0 ~49.3 14.4 2.0 31.0 ~122.2 89.3 25.6 47.2 0.0
Queue Length 95th (m) #71.7 #174.3 51.5 #100.7 39.0 14.6 #49.6 #157.1 #160.4 #68.9 58.7 14.6
Internal Link Dist (m) 320.1 347.9 309.8 225.1
Turn Bay Length (m) 120.0 65.0 115.0 100.0 115.0 85.0 135.0 150.0
Base Capacity (vph) 389 1318 645 263 1204 629 392 1696 623 237 1794 625
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.84 1.01 0.53 1.11 0.59 0.47 0.71 1.01 0.97 0.93 0.51 0.32

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 301 1222 314 270 654 274 257 1573 555 202 842 183
Future Volume (vph) 301 1222 314 270 654 274 257 1573 555 202 842 183
Ideal Flow (vphpl) 1900 1900 1900 2050 1900 1900 2050 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 0.0 7.0 7.0 0.0 7.0 7.0 0.0 7.0 7.0 0.0 7.0 7.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 0.91 1.00 1.00 *1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.96 1.00 1.00 0.96 1.00 1.00 0.97 1.00 1.00 0.96
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1786 3767 1533 1930 3544 1528 1946 5142 1561 1738 5437 1491
Flt Permitted 0.27 1.00 1.00 0.11 1.00 1.00 0.27 1.00 1.00 0.11 1.00 1.00
Satd. Flow (perm) 517 3767 1533 220 3544 1528 545 5142 1561 203 5437 1491
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 327 1328 341 293 711 298 279 1710 603 220 915 199
RTOR Reduction (vph) 0 0 109 0 0 110 0 0 109 0 0 133
Lane Group Flow (vph) 327 1328 232 293 711 188 279 1710 494 220 915 66
Confl. Peds. (#/hr) 25 31 31 25 30 23 23 30
Heavy Vehicles (%) 2% 2% 2% 2% 3% 3% 1% 2% 1% 5% 6% 5%
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Actuated Green, G (s) 42.0 35.0 35.0 40.0 34.0 34.0 39.0 33.0 33.0 39.0 33.0 33.0
Effective Green, g (s) 47.0 35.0 35.0 46.0 34.0 34.0 45.0 33.0 33.0 45.0 33.0 33.0
Actuated g/C Ratio 0.47 0.35 0.35 0.46 0.34 0.34 0.45 0.33 0.33 0.45 0.33 0.33
Clearance Time (s) 3.0 7.0 7.0 3.0 7.0 7.0 3.0 7.0 7.0 3.0 7.0 7.0
Lane Grp Cap (vph) 369 1318 536 255 1204 519 371 1696 515 229 1794 492
v/s Ratio Prot c0.09 c0.35 c0.10 0.20 0.07 c0.33 c0.09 0.17
v/s Ratio Perm 0.33 0.15 0.43 0.12 0.27 0.32 0.34 0.04
v/c Ratio 0.89 1.01 0.43 1.15 0.59 0.36 0.75 1.01 0.96 0.96 0.51 0.13
Uniform Delay, d1 20.0 32.5 24.9 25.7 27.3 24.8 18.2 33.5 32.9 24.3 27.0 23.5
Progression Factor 1.00 1.00 1.00 2.04 0.49 0.34 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 25.4 26.6 2.5 100.3 1.9 1.8 13.2 23.9 30.9 50.1 1.0 0.6
Delay (s) 45.4 59.1 27.4 152.8 15.3 10.3 31.3 57.4 63.8 74.4 28.0 24.0
Level of Service D E C F B B C E E E C C
Approach Delay (s) 51.5 45.1 56.1 35.1
Approach LOS D D E D

Intersection Summary
HCM 2000 Control Delay 48.9 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.97
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 107.6% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT NBT SBT
Lane Group Flow (vph) 10 1967 39 274 1190 562 16
v/c Ratio 0.05 0.97 0.05 0.99 0.54 1.01 0.05
Control Delay 13.1 40.8 3.6 73.5 23.2 69.8 23.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 13.1 40.8 3.6 73.5 23.2 69.8 23.3
Queue Length 50th (m) 1.1 205.7 0.3 49.8 123.1 ~89.5 1.7
Queue Length 95th (m) m1.8 #241.2 m1.7 #82.5 144.0 #157.9 6.8
Internal Link Dist (m) 443.6 366.9 698.6 86.1
Turn Bay Length (m) 25.0 20.0 60.0
Base Capacity (vph) 188 2035 728 276 2190 556 340
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.05 0.97 0.05 0.99 0.54 1.01 0.05

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 9 1810 36 252 1095 0 36 2 479 7 4 4
Future Volume (vph) 9 1810 36 252 1095 0 36 2 479 7 4 4
Ideal Flow (vphpl) 1900 2005 1900 2050 1900 1900 1900 2005 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 5.8 5.8 5.8 0.0 5.8 6.0 6.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 0.99 0.99
Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.87 0.97
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.98
Satd. Flow (prot) 1635 3975 1360 1912 3579 1725 1695
Flt Permitted 0.21 1.00 1.00 0.07 1.00 0.98 0.72
Satd. Flow (perm) 369 3975 1360 149 3579 1692 1253
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 10 1967 39 274 1190 0 39 2 521 8 4 4
RTOR Reduction (vph) 0 0 19 0 0 0 0 99 0 0 3 0
Lane Group Flow (vph) 10 1967 20 274 1190 0 0 463 0 0 13 0
Confl. Peds. (#/hr) 12 2 2 12 7 1 1 7
Heavy Vehicles (%) 11% 2% 17% 3% 2% 0% 3% 0% 1% 0% 0% 25%
Turn Type Perm NA Perm pm+pt NA Perm NA Perm NA
Protected Phases 2 1 6 8 4
Permitted Phases 2 2 6 8 4
Actuated Green, G (s) 51.2 51.2 51.2 61.2 61.2 27.0 27.0
Effective Green, g (s) 51.2 51.2 51.2 64.2 61.2 27.0 27.0
Actuated g/C Ratio 0.51 0.51 0.51 0.64 0.61 0.27 0.27
Clearance Time (s) 5.8 5.8 5.8 3.0 5.8 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 188 2035 696 271 2190 456 338
v/s Ratio Prot c0.49 c0.10 0.33
v/s Ratio Perm 0.03 0.01 0.55 c0.27 0.01
v/c Ratio 0.05 0.97 0.03 1.01 0.54 1.01 0.04
Uniform Delay, d1 12.2 23.6 12.1 32.3 11.3 36.5 26.9
Progression Factor 0.99 1.23 2.69 0.96 1.96 1.00 1.00
Incremental Delay, d2 0.4 11.4 0.1 53.3 0.8 45.9 0.0
Delay (s) 12.6 40.3 32.5 84.3 22.9 82.4 27.0
Level of Service B D C F C F C
Approach Delay (s) 40.1 34.4 82.4 27.0
Approach LOS D C F C

Intersection Summary
HCM 2000 Control Delay 43.8 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 11.8
Intersection Capacity Utilization 103.9% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



Queues PM Peak Hour
245: DIXIE RD & HWY 2 (KINGSTON RD) Pickering Ajax - 2031 Future Background PM

Synchro 11 12-23-2020
IBI Group Page 7

Lane Group EBL EBT EBR WBL WBT WBR SEL SET NWL NWT
Lane Group Flow (vph) 211 1814 145 64 816 165 23 43 168 2
v/c Ratio 0.42 0.82 0.14 0.34 0.40 0.18 0.09 0.14 0.70 0.01
Control Delay 7.7 21.3 4.9 18.1 30.2 18.6 32.5 11.4 53.1 30.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 7.7 21.3 4.9 18.1 30.2 18.6 32.5 11.4 53.1 30.0
Queue Length 50th (m) 10.9 138.3 4.0 9.3 78.0 18.6 3.8 0.3 30.9 0.3
Queue Length 95th (m) 23.6 #232.5 14.5 20.3 98.6 36.6 9.7 8.5 48.2 2.1
Internal Link Dist (m) 356.5 285.8 30.5 39.9
Turn Bay Length (m) 150.0 60.0 60.0 30.0 14.6 9.4
Base Capacity (vph) 552 2205 1031 195 2030 937 435 523 425 591
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.38 0.82 0.14 0.33 0.40 0.18 0.05 0.08 0.40 0.00

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Traffic Volume (vph) 194 1669 133 59 751 152 21 2 38 155 2 0
Future Volume (vph) 194 1669 133 59 751 152 21 2 38 155 2 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 6.5 6.5 3.0 6.5 6.5 7.2 7.2 7.2 7.2
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.97 1.00 0.98 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.86 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1824 3579 1617 1825 3544 1551 1773 1606 1800 1921
Flt Permitted 0.29 1.00 1.00 0.07 1.00 1.00 0.76 1.00 0.73 1.00
Satd. Flow (perm) 552 3579 1617 134 3544 1551 1412 1606 1381 1921
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 211 1814 145 64 816 165 23 2 41 168 2 0
RTOR Reduction (vph) 0 0 35 0 0 49 0 34 0 0 0 0
Lane Group Flow (vph) 211 1814 110 64 816 116 23 9 0 168 2 0
Confl. Peds. (#/hr) 5 5 9 4 4 9
Heavy Vehicles (%) 0% 2% 1% 0% 3% 2% 2% 0% 1% 1% 0% 1%
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm NA
Protected Phases 5 2 1 6 4 8
Permitted Phases 2 2 6 6 4 8
Actuated Green, G (s) 68.8 61.0 61.0 62.1 57.3 57.3 17.5 17.5 17.5 17.5
Effective Green, g (s) 68.8 61.0 61.0 62.1 57.3 57.3 17.5 17.5 17.5 17.5
Actuated g/C Ratio 0.69 0.61 0.61 0.62 0.57 0.57 0.18 0.18 0.18 0.18
Clearance Time (s) 3.0 6.5 6.5 3.0 6.5 6.5 7.2 7.2 7.2 7.2
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 487 2183 986 164 2030 888 247 281 241 336
v/s Ratio Prot c0.04 c0.51 0.02 0.23 0.01 0.00
v/s Ratio Perm 0.26 0.07 0.22 0.07 0.02 c0.12
v/c Ratio 0.43 0.83 0.11 0.39 0.40 0.13 0.09 0.03 0.70 0.01
Uniform Delay, d1 6.2 15.4 8.2 14.6 11.8 9.9 34.6 34.2 38.8 34.1
Progression Factor 1.00 1.00 1.00 1.79 2.23 3.79 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 3.9 0.2 1.5 0.6 0.3 0.2 0.0 8.5 0.0
Delay (s) 6.8 19.3 8.4 27.5 27.0 37.7 34.8 34.3 47.2 34.1
Level of Service A B A C C D C C D C
Approach Delay (s) 17.3 28.7 34.4 47.1
Approach LOS B C C D

Intersection Summary
HCM 2000 Control Delay 22.6 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.7
Intersection Capacity Utilization 82.8% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 257 1208 395 280 625 99 378 1086 338 138 620 107
v/c Ratio 0.64 0.89 0.25 1.00 0.60 0.06 0.87 0.84 0.56 0.75 0.55 0.19
Control Delay 31.3 48.4 0.3 90.5 53.0 0.1 41.5 38.9 14.9 43.6 30.8 2.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 31.3 48.4 0.3 90.5 53.0 0.1 41.5 38.9 14.9 43.6 30.8 2.8
Queue Length 50th (m) 36.5 102.4 0.0 ~51.4 65.8 0.0 45.7 97.2 19.8 15.5 52.2 0.0
Queue Length 95th (m) m62.5 #148.1 m0.0 #87.7 83.7 0.0 #88.2 121.5 47.2 #37.6 69.2 6.3
Internal Link Dist (m) 685.3 392.3 238.8 338.1
Turn Bay Length (m) 115.0 200.0 210.0 45.0 185.0 55.0 110.0 65.0
Base Capacity (vph) 403 1360 1567 280 1050 1535 433 1288 605 185 1135 568
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.64 0.89 0.25 1.00 0.60 0.06 0.87 0.84 0.56 0.75 0.55 0.19

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 236 1111 363 258 575 91 348 999 311 127 570 98
Future Volume (vph) 236 1111 363 258 575 91 348 999 311 127 570 98
Ideal Flow (vphpl) 1900 2005 1900 2050 1900 1900 2050 2005 1900 1900 1900 1900
Lane Width 3.7 3.5 3.7 3.5 3.5 3.5 3.7 3.7 3.5 3.5 3.7 3.7
Total Lost time (s) 3.0 7.0 4.0 0.0 7.0 4.0 0.0 6.9 6.9 3.0 6.9 6.9
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 *1.00 1.00 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 0.94 1.00 1.00 0.95
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1803 3888 1567 1906 3500 1535 1924 4014 1459 1732 3650 1514
Flt Permitted 0.27 1.00 1.00 0.12 1.00 1.00 0.31 1.00 1.00 0.13 1.00 1.00
Satd. Flow (perm) 509 3888 1567 243 3500 1535 637 4014 1459 234 3650 1514
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 257 1208 395 280 625 99 378 1086 338 138 620 107
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 137 0 0 74
Lane Group Flow (vph) 257 1208 395 280 625 99 378 1086 201 138 620 33
Confl. Peds. (#/hr) 26 32 32 26 34 48 48 34
Heavy Vehicles (%) 1% 2% 2% 1% 2% 2% 2% 1% 3% 3% 0% 3%
Turn Type pm+pt NA Free pm+pt NA Free pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 Free 6 Free 8 8 4 4
Actuated Green, G (s) 45.0 35.0 100.0 37.0 30.0 100.0 39.1 32.1 32.1 37.1 31.1 31.1
Effective Green, g (s) 45.0 35.0 100.0 43.0 30.0 100.0 44.1 32.1 32.1 37.1 31.1 31.1
Actuated g/C Ratio 0.45 0.35 1.00 0.43 0.30 1.00 0.44 0.32 0.32 0.37 0.31 0.31
Clearance Time (s) 3.0 7.0 3.0 7.0 3.0 6.9 6.9 3.0 6.9 6.9
Lane Grp Cap (vph) 384 1360 1567 270 1050 1535 409 1288 468 176 1135 470
v/s Ratio Prot c0.08 0.31 c0.10 0.18 c0.09 c0.27 0.05 0.17
v/s Ratio Perm 0.22 0.25 c0.34 0.06 0.31 0.14 0.24 0.02
v/c Ratio 0.67 0.89 0.25 1.04 0.60 0.06 0.92 0.84 0.43 0.78 0.55 0.07
Uniform Delay, d1 18.6 30.7 0.0 24.7 29.8 0.0 23.0 31.6 26.7 24.3 28.6 24.3
Progression Factor 1.68 1.36 1.00 1.80 1.68 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.1 6.3 0.3 62.5 2.3 0.1 29.0 6.8 2.9 28.7 1.9 0.3
Delay (s) 37.4 48.0 0.3 107.2 52.4 0.1 52.0 38.5 29.6 53.0 30.5 24.6
Level of Service D D A F D A D D C D C C
Approach Delay (s) 36.4 62.5 39.6 33.3
Approach LOS D E D C

Intersection Summary
HCM 2000 Control Delay 41.7 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.99
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 19.9
Intersection Capacity Utilization 103.5% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Group Flow (vph) 164 209 255 238 199 61 51 1389 184 188 723 217
v/c Ratio 0.29 0.30 0.37 0.43 0.29 0.10 0.25 1.14 0.37 0.82 0.51 0.35
Control Delay 15.7 23.9 7.0 18.1 23.7 1.4 17.7 90.6 4.6 41.8 19.5 10.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 15.7 23.9 7.0 18.1 23.7 1.4 17.7 90.6 4.6 41.8 19.5 10.4
Queue Length 50th (m) 16.8 28.4 5.8 25.5 26.9 0.0 3.2 ~156.0 0.9 26.0 59.9 20.7
Queue Length 95th (m) 28.5 46.0 22.7 40.7 43.8 2.3 m4.8m#188.5 m4.3 #55.7 81.0 40.7
Internal Link Dist (m) 289.3 42.1 392.3 525.2
Turn Bay Length (m) 26.0 26.0 29.0 25.0 50.0 46.0 40.0 25.0
Base Capacity (vph) 563 688 688 557 681 635 202 1220 498 230 1406 618
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.29 0.30 0.37 0.43 0.29 0.10 0.25 1.14 0.37 0.82 0.51 0.35

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 151 192 235 219 183 56 47 1278 169 173 665 200
Future Volume (vph) 151 192 235 219 183 56 47 1278 169 173 665 200
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 2005 1900 1900 1900 1900
Lane Width 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Grade (%) 0% 0% 0% 1%
Total Lost time (s) 3.0 7.0 7.0 3.0 7.0 7.0 6.6 6.6 6.6 0.0 6.6 6.6
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 *1.00 1.00 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 0.94 1.00 1.00 0.96 1.00 1.00 0.90 1.00 1.00 0.83
Flpb, ped/bikes 0.99 1.00 1.00 0.98 1.00 1.00 0.94 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1730 1860 1506 1750 1842 1539 1650 3888 1349 1691 3482 1313
Flt Permitted 0.62 1.00 1.00 0.61 1.00 1.00 0.37 1.00 1.00 0.12 1.00 1.00
Satd. Flow (perm) 1127 1860 1506 1115 1842 1539 647 3888 1349 207 3482 1313
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 164 209 255 238 199 61 51 1389 184 188 723 217
RTOR Reduction (vph) 0 0 131 0 0 38 0 0 75 0 0 88
Lane Group Flow (vph) 164 209 124 238 199 23 51 1389 109 188 723 129
Confl. Peds. (#/hr) 30 55 55 30 91 50 50 91
Heavy Vehicles (%) 2% 1% 0% 0% 2% 0% 2% 2% 6% 5% 2% 0%
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm pm+pt NA Perm
Protected Phases 3 8 7 4 2 1 6
Permitted Phases 8 8 4 4 2 2 6 6
Actuated Green, G (s) 43.0 37.0 37.0 43.0 37.0 37.0 31.4 31.4 31.4 40.4 40.4 40.4
Effective Green, g (s) 43.0 37.0 37.0 43.0 37.0 37.0 31.4 31.4 31.4 43.4 40.4 40.4
Actuated g/C Ratio 0.43 0.37 0.37 0.43 0.37 0.37 0.31 0.31 0.31 0.43 0.40 0.40
Clearance Time (s) 3.0 7.0 7.0 3.0 7.0 7.0 6.6 6.6 6.6 3.0 6.6 6.6
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 520 688 557 517 681 569 203 1220 423 223 1406 530
v/s Ratio Prot 0.02 0.11 c0.03 0.11 c0.36 c0.08 0.21
v/s Ratio Perm 0.12 0.08 c0.17 0.01 0.08 0.08 0.29 0.10
v/c Ratio 0.32 0.30 0.22 0.46 0.29 0.04 0.25 1.14 0.26 0.84 0.51 0.24
Uniform Delay, d1 17.9 22.4 21.6 19.3 22.3 20.1 25.5 34.3 25.6 23.2 22.4 19.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.60 0.57 0.29 0.81 0.80 1.25
Incremental Delay, d2 0.4 1.1 0.9 0.7 1.1 0.1 1.7 68.5 0.8 22.4 1.2 1.0
Delay (s) 18.3 23.5 22.5 20.0 23.3 20.3 16.9 88.2 8.3 41.2 19.3 25.6
Level of Service B C C B C C B F A D B C
Approach Delay (s) 21.8 21.3 76.9 24.1
Approach LOS C C E C

Intersection Summary
HCM 2000 Control Delay 45.5 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.6
Intersection Capacity Utilization 103.2% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 78 1961 112 767 298 155 76 123
v/c Ratio 0.19 0.92 0.65 0.30 0.89 0.38 0.34 0.31
Control Delay 12.4 28.4 32.2 7.6 69.8 27.5 41.2 30.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 12.4 28.4 32.2 7.6 69.8 27.5 41.2 30.9
Queue Length 50th (m) 7.5 175.5 7.1 30.1 61.6 18.9 13.8 17.5
Queue Length 95th (m) 15.5 #222.7 #30.6 38.5 #108.9 37.6 27.7 33.7
Internal Link Dist (m) 282.1 581.7 142.5 764.7
Turn Bay Length (m) 96.0 50.0 30.0 20.0
Base Capacity (vph) 416 2134 173 2517 341 420 231 413
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.19 0.92 0.65 0.30 0.87 0.37 0.33 0.30

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 72 1364 440 103 655 51 274 66 76 70 71 42
Future Volume (vph) 72 1364 440 103 655 51 274 66 76 70 71 42
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 2050 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.3 6.3 4.0 6.3 2.5 5.5 5.9 5.9
Lane Util. Factor 1.00 *1.00 1.00 *1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 0.97 1.00 0.99
Flpb, ped/bikes 0.99 1.00 1.00 1.00 0.99 1.00 0.97 1.00
Frt 1.00 0.96 1.00 0.99 1.00 0.92 1.00 0.94
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1804 3602 1825 3717 1947 1718 1717 1796
Flt Permitted 0.37 1.00 0.06 1.00 0.67 1.00 0.59 1.00
Satd. Flow (perm) 712 3602 113 3717 1367 1718 1058 1796
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 78 1483 478 112 712 55 298 72 83 76 77 46
RTOR Reduction (vph) 0 31 0 0 6 0 0 38 0 0 20 0
Lane Group Flow (vph) 78 1930 0 112 761 0 298 117 0 76 103 0
Confl. Peds. (#/hr) 14 13 13 14 9 27 27 9
Heavy Vehicles (%) 0% 2% 0% 0% 2% 0% 0% 0% 0% 3% 0% 0%
Turn Type Perm NA pm+pt NA Perm NA Perm NA
Protected Phases 2 1 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 64.2 64.2 74.3 74.3 23.9 23.9 23.5 23.5
Effective Green, g (s) 64.2 64.2 74.3 74.3 26.9 23.9 23.5 23.5
Actuated g/C Ratio 0.58 0.58 0.68 0.68 0.24 0.22 0.21 0.21
Clearance Time (s) 6.3 6.3 4.0 6.3 5.5 5.5 5.9 5.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 415 2102 171 2510 334 373 226 383
v/s Ratio Prot c0.54 c0.04 0.20 0.07 0.06
v/s Ratio Perm 0.11 0.41 c0.22 0.07
v/c Ratio 0.19 0.92 0.65 0.30 0.89 0.31 0.34 0.27
Uniform Delay, d1 10.7 20.5 22.4 7.3 40.1 36.2 36.6 36.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.0 7.9 8.7 0.3 24.4 0.5 0.9 0.4
Delay (s) 11.7 28.5 31.1 7.6 64.6 36.6 37.5 36.5
Level of Service B C C A E D D D
Approach Delay (s) 27.8 10.6 55.0 36.9
Approach LOS C B E D

Intersection Summary
HCM 2000 Control Delay 27.5 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.93
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 16.2
Intersection Capacity Utilization 98.4% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 182 965 321 236 821 550 275 1055 903 175 601 123
v/c Ratio 0.56 0.84 0.50 0.57 0.54 0.72 0.73 0.63 1.01 0.96 0.52 0.22
Control Delay 24.4 46.5 13.6 25.5 27.4 26.0 36.7 37.8 58.6 88.6 36.2 7.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 24.4 46.5 13.6 25.5 27.4 26.0 36.7 37.8 58.6 88.6 36.2 7.0
Queue Length 50th (m) 20.9 105.8 17.4 29.4 74.5 76.5 41.9 74.8 ~187.9 26.6 58.2 0.8
Queue Length 95th (m) 33.4 130.3 44.0 55.5 93.2 119.5 #62.9 89.2 #216.8 #65.2 75.0 14.3
Internal Link Dist (m) 288.2 191.0 449.8 157.2
Turn Bay Length (m) 160.0 85.0 45.0 30.0 85.0 55.0 100.0 20.0
Base Capacity (vph) 325 1150 637 414 1521 766 379 1666 894 182 1158 566
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.56 0.84 0.50 0.57 0.54 0.72 0.73 0.63 1.01 0.96 0.52 0.22

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 167 888 295 217 755 506 253 971 831 161 553 113
Future Volume (vph) 167 888 295 217 755 506 253 971 831 161 553 113
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 2050 1900 2000 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 7.0 7.0 2.0 7.0 7.0 0.0 7.1 3.0 3.0 7.1 7.1
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 *0.95 1.00 1.00 *1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 0.97 1.00 1.00 0.98 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1822 3730 1572 1825 3579 1589 1947 5421 1673 1806 3767 1578
Flt Permitted 0.33 1.00 1.00 0.11 1.00 1.00 0.33 1.00 1.00 0.17 1.00 1.00
Satd. Flow (perm) 642 3730 1572 218 3579 1589 682 5421 1673 314 3767 1578
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 182 965 321 236 821 550 275 1055 903 175 601 123
RTOR Reduction (vph) 0 0 153 0 0 91 0 0 33 0 0 82
Lane Group Flow (vph) 182 965 168 236 821 459 275 1055 870 175 601 41
Confl. Peds. (#/hr) 15 16 16 15 12 15 15 12
Heavy Vehicles (%) 0% 3% 1% 0% 2% 0% 1% 1% 1% 1% 2% 1%
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA pm+ov pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 1 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Actuated Green, G (s) 44.0 37.0 37.0 61.0 51.0 51.0 41.9 36.9 57.9 41.9 36.9 36.9
Effective Green, g (s) 44.0 37.0 37.0 62.0 51.0 51.0 47.9 36.9 57.9 41.9 36.9 36.9
Actuated g/C Ratio 0.37 0.31 0.31 0.52 0.42 0.42 0.40 0.31 0.48 0.35 0.31 0.31
Clearance Time (s) 3.0 7.0 7.0 3.0 7.0 7.0 3.0 7.1 3.0 3.0 7.1 7.1
Lane Grp Cap (vph) 304 1150 484 407 1521 675 356 1666 807 171 1158 485
v/s Ratio Prot 0.03 c0.26 0.11 0.23 0.05 0.19 c0.19 c0.04 0.16
v/s Ratio Perm 0.18 0.11 0.19 0.29 0.26 0.33 0.31 0.03
v/c Ratio 0.60 0.84 0.35 0.58 0.54 0.68 0.77 0.63 1.08 1.02 0.52 0.09
Uniform Delay, d1 27.0 38.7 32.1 22.2 25.7 27.9 29.1 35.7 31.1 36.3 34.2 29.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 8.4 7.4 2.0 5.9 1.4 5.4 15.0 1.8 54.8 75.1 1.7 0.3
Delay (s) 35.5 46.1 34.1 28.1 27.1 33.3 44.1 37.6 85.9 111.4 35.9 29.9
Level of Service D D C C C C D D F F D C
Approach Delay (s) 42.2 29.4 57.9 49.8
Approach LOS D C E D

Intersection Summary
HCM 2000 Control Delay 45.6 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.99
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 20.1
Intersection Capacity Utilization 103.4% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 105 1721 41 97 1400 116 182 139 87 155
v/c Ratio 0.45 0.87 0.05 0.58 0.70 0.13 0.84 0.35 0.34 0.37
Control Delay 13.0 27.4 1.5 26.2 27.4 8.5 70.8 14.0 38.3 13.2
Queue Delay 0.0 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 13.0 28.9 1.5 26.2 27.4 8.5 70.8 14.0 38.3 13.2
Queue Length 50th (m) 6.5 160.3 0.0 8.1 168.0 7.4 37.4 7.1 15.8 7.3
Queue Length 95th (m) 14.9 #239.1 2.6 m16.1 m187.9 m12.8 58.6 21.5 27.9 22.4
Internal Link Dist (m) 191.0 253.4 60.0 97.4
Turn Bay Length (m) 32.0 80.0 75.0 40.0 28.0 28.0
Base Capacity (vph) 232 1976 836 168 1988 902 291 497 342 520
Starvation Cap Reductn 0 117 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.45 0.93 0.05 0.58 0.70 0.13 0.63 0.28 0.25 0.30

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 97 1583 38 89 1288 107 167 6 121 80 12 131
Future Volume (vph) 97 1583 38 89 1288 107 167 6 121 80 12 131
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 6.9 6.9 3.0 6.7 6.7 6.6 6.6 6.6 6.6
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.96 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.86 1.00 0.86
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1772 3411 1396 1738 3411 1501 1576 1495 1755 1541
Flt Permitted 0.12 1.00 1.00 0.06 1.00 1.00 0.62 1.00 0.65 1.00
Satd. Flow (perm) 218 3411 1396 114 3411 1501 1021 1495 1201 1541
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 105 1721 41 97 1400 116 182 7 132 87 13 142
RTOR Reduction (vph) 0 0 17 0 0 28 0 77 0 0 89 0
Lane Group Flow (vph) 105 1721 24 97 1400 88 182 62 0 87 66 0
Confl. Peds. (#/hr) 11 11 8 8
Heavy Vehicles (%) 3% 7% 17% 5% 7% 4% 15% 33% 9% 4% 0% 6%
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm NA
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 2 6 6 8 4
Actuated Green, G (s) 69.8 63.7 63.7 70.4 64.1 64.1 23.5 23.5 23.5 23.5
Effective Green, g (s) 69.8 63.7 63.7 70.4 64.1 64.1 23.5 23.5 23.5 23.5
Actuated g/C Ratio 0.63 0.58 0.58 0.64 0.58 0.58 0.21 0.21 0.21 0.21
Clearance Time (s) 3.0 6.9 6.9 3.0 6.7 6.7 6.6 6.6 6.6 6.6
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 224 1975 808 165 1987 874 218 319 256 329
v/s Ratio Prot 0.03 c0.50 c0.03 0.41 0.04 0.04
v/s Ratio Perm 0.27 0.02 0.34 0.06 c0.18 0.07
v/c Ratio 0.47 0.87 0.03 0.59 0.70 0.10 0.83 0.19 0.34 0.20
Uniform Delay, d1 11.8 19.7 9.9 18.3 16.2 10.2 41.4 35.5 36.7 35.5
Progression Factor 1.00 1.00 1.00 1.13 1.44 1.37 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.5 5.6 0.1 3.9 1.6 0.2 23.2 0.3 0.8 0.3
Delay (s) 13.4 25.3 10.0 24.5 25.0 14.1 64.6 35.8 37.5 35.8
Level of Service B C A C C B E D D D
Approach Delay (s) 24.3 24.2 52.1 36.4
Approach LOS C C D D

Intersection Summary
HCM 2000 Control Delay 27.2 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 16.5
Intersection Capacity Utilization 91.3% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBT WBL WBT NBL NBR
Lane Group Flow (vph) 1770 254 927 850 180
v/c Ratio 0.95 0.90 0.44 0.92 0.35
Control Delay 30.8 56.3 22.2 54.6 6.9
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 30.8 56.3 22.2 54.6 6.9
Queue Length 50th (m) 84.7 44.6 92.6 91.1 0.0
Queue Length 95th (m) #223.1 #85.6 117.6 #126.9 16.3
Internal Link Dist (m) 253.4 391.3 118.6
Turn Bay Length (m) 30.0 100.0
Base Capacity (vph) 1855 281 2097 923 511
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.95 0.90 0.44 0.92 0.35

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1605 23 234 853 782 166
Future Volume (vph) 1605 23 234 853 782 166
Ideal Flow (vphpl) 2005 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 7.1 1.0 7.1 3.0 6.0
Lane Util. Factor *1.00 1.00 0.95 0.97 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3784 1674 3349 3278 1484
Flt Permitted 1.00 0.07 1.00 0.95 1.00
Satd. Flow (perm) 3784 124 3349 3278 1484
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1745 25 254 927 850 180
RTOR Reduction (vph) 1 0 0 0 0 134
Lane Group Flow (vph) 1769 0 254 927 850 46
Confl. Peds. (#/hr) 1 1
Heavy Vehicles (%) 7% 0% 9% 9% 8% 10%
Turn Type NA pm+pt NA Prot Perm
Protected Phases 2 1 6 8
Permitted Phases 6 8
Actuated Green, G (s) 53.9 68.9 68.9 28.0 28.0
Effective Green, g (s) 53.9 70.9 68.9 31.0 28.0
Actuated g/C Ratio 0.49 0.64 0.63 0.28 0.25
Clearance Time (s) 7.1 3.0 7.1 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1854 277 2097 923 377
v/s Ratio Prot c0.47 c0.12 0.28 c0.26
v/s Ratio Perm 0.47 0.03
v/c Ratio 0.95 0.92 0.44 0.92 0.12
Uniform Delay, d1 26.9 34.7 10.6 38.3 31.5
Progression Factor 0.81 0.86 2.01 1.00 1.00
Incremental Delay, d2 8.2 29.8 0.6 14.2 0.1
Delay (s) 30.0 59.6 21.9 52.5 31.7
Level of Service C E C D C
Approach Delay (s) 30.0 30.0 48.8
Approach LOS C C D

Intersection Summary
HCM 2000 Control Delay 34.9 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 11.1
Intersection Capacity Utilization 90.6% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group NBT SBT SBR NEL NET SWT SWR
Lane Group Flow (vph) 4 220 342 751 1647 701 324
v/c Ratio 0.01 0.83 0.41 0.93 0.74 0.65 0.59
Control Delay 29.8 62.9 5.1 34.4 14.8 34.9 22.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 29.8 62.9 5.1 34.4 14.8 34.9 22.7
Queue Length 50th (m) 0.6 40.0 0.0 94.4 108.2 61.8 31.0
Queue Length 95th (m) 3.3 #71.8 11.6 #174.3 140.5 80.9 60.8
Internal Link Dist (m) 119.8 278.0 200.5 282.1
Turn Bay Length (m) 18.0 16.0
Base Capacity (vph) 392 304 900 828 2220 1081 546
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.01 0.72 0.38 0.91 0.74 0.65 0.59

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 2 2 0 202 0 315 691 1515 0 0 645 298
Future Volume (vph) 2 2 0 202 0 315 691 1515 0 0 645 298
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.7 6.7 6.7 0.0 7.2 7.2 7.2
Lane Util. Factor 1.00 1.00 0.88 1.00 0.95 *1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.98 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1874 1642 2737 1737 3380 3591 1487
Flt Permitted 0.88 0.76 1.00 0.28 1.00 1.00 1.00
Satd. Flow (perm) 1685 1305 2737 515 3380 3591 1487
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 2 2 0 220 0 342 751 1647 0 0 701 324
RTOR Reduction (vph) 0 0 0 0 0 272 0 0 0 0 0 99
Lane Group Flow (vph) 0 4 0 0 220 70 751 1647 0 0 701 225
Confl. Peds. (#/hr) 1 1 3 3 3 3
Heavy Vehicles (%) 0% 0% 0% 11% 0% 5% 5% 8% 0% 0% 7% 7%
Turn Type Perm NA Perm NA Perm pm+pt NA Perm NA Perm
Protected Phases 8 4 5 2 6
Permitted Phases 8 4 4 2 6 6
Actuated Green, G (s) 20.4 20.4 20.4 65.7 65.7 30.1 30.1
Effective Green, g (s) 20.4 20.4 20.4 68.7 65.7 30.1 30.1
Actuated g/C Ratio 0.20 0.20 0.20 0.69 0.66 0.30 0.30
Clearance Time (s) 6.7 6.7 6.7 3.0 7.2 7.2 7.2
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 343 266 558 788 2220 1080 447
v/s Ratio Prot c0.34 c0.49 0.20
v/s Ratio Perm 0.00 c0.17 0.03 0.31 0.15
v/c Ratio 0.01 0.83 0.13 0.95 0.74 0.65 0.50
Uniform Delay, d1 31.8 38.1 32.5 17.6 11.5 30.4 28.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 18.6 0.1 21.3 2.3 3.0 4.0
Delay (s) 31.8 56.7 32.6 38.9 13.8 33.4 32.8
Level of Service C E C D B C C
Approach Delay (s) 31.8 42.0 21.6 33.2
Approach LOS C D C C

Intersection Summary
HCM 2000 Control Delay 27.5 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 13.9
Intersection Capacity Utilization 94.0% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Group Flow (vph) 253 1640 928 298 346 215
v/c Ratio 0.63 0.73 0.56 0.37 0.82 0.49
Control Delay 16.7 2.3 22.5 13.3 54.2 20.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 16.7 2.3 22.5 13.3 54.2 20.1
Queue Length 50th (m) 12.0 6.1 68.3 20.9 70.0 19.0
Queue Length 95th (m) m10.8 m12.1 113.0 51.9 95.3 38.2
Internal Link Dist (m) 391.3 484.9 1055.1
Turn Bay Length (m) 70.0 20.0 20.0
Base Capacity (vph) 480 2252 1672 815 532 522
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.53 0.73 0.56 0.37 0.65 0.41

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 233 1509 854 274 318 198
Future Volume (vph) 233 1509 854 274 318 198
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 6.3 6.3 6.3 6.0 6.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.98 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1674 3510 3318 1503 1722 1452
Flt Permitted 0.22 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 385 3510 3318 1503 1722 1452
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 253 1640 928 298 346 215
RTOR Reduction (vph) 0 0 0 58 0 81
Lane Group Flow (vph) 253 1640 928 240 346 134
Confl. Peds. (#/hr) 2 2 7
Heavy Vehicles (%) 9% 4% 10% 6% 6% 10%
Turn Type pm+pt NA NA Perm Prot Perm
Protected Phases 5 2 6 4
Permitted Phases 2 6 4
Actuated Green, G (s) 70.6 70.6 55.5 55.5 27.1 27.1
Effective Green, g (s) 70.6 70.6 55.5 55.5 27.1 27.1
Actuated g/C Ratio 0.64 0.64 0.50 0.50 0.25 0.25
Clearance Time (s) 3.0 6.3 6.3 6.3 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 388 2252 1674 758 424 357
v/s Ratio Prot 0.07 c0.47 0.28 c0.20
v/s Ratio Perm 0.35 0.16 0.09
v/c Ratio 0.65 0.73 0.55 0.32 0.82 0.38
Uniform Delay, d1 10.8 13.2 18.7 16.1 39.1 34.4
Progression Factor 1.68 0.10 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.7 0.9 1.3 1.1 11.5 0.7
Delay (s) 19.7 2.2 20.1 17.2 50.6 35.1
Level of Service B A C B D D
Approach Delay (s) 4.5 19.4 44.7
Approach LOS A B D

Intersection Summary
HCM 2000 Control Delay 15.6 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 15.3
Intersection Capacity Utilization 69.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 109 1634 71 101 948 71 53 363 97 188
v/c Ratio 0.29 0.81 0.08 0.53 0.48 0.08 0.22 0.83 0.85 0.44
Control Delay 3.4 10.9 0.2 21.8 15.3 3.7 31.8 46.3 87.6 28.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 3.4 10.9 0.2 21.8 15.3 3.7 31.8 46.3 87.6 28.9
Queue Length 50th (m) 1.7 159.6 0.0 6.0 56.6 0.2 8.3 56.2 17.8 25.1
Queue Length 95th (m) m2.4 m153.5 m0.1 #20.4 81.1 6.8 17.5 83.1 #41.7 41.6
Internal Link Dist (m) 525.2 580.5 422.5 323.3
Turn Bay Length (m) 92.0 15.0 60.0 15.0 15.0 15.0
Base Capacity (vph) 379 2019 905 194 1958 869 301 541 144 538
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.29 0.81 0.08 0.52 0.48 0.08 0.18 0.67 0.67 0.35

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 100 1503 65 93 872 65 49 153 181 89 102 71
Future Volume (vph) 100 1503 65 93 872 65 49 153 181 89 102 71
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 2050 1900 1900
Lane Width 3.5 3.5 3.5 3.7 3.5 3.7 3.5 3.7 3.7 3.7 3.7 3.5
Total Lost time (s) 3.0 5.9 5.9 3.0 5.9 5.9 6.3 6.3 5.3 6.3
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.98 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.99 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.92 1.00 0.94
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1783 3500 1519 1807 3500 1499 1774 1735 1932 1788
Flt Permitted 0.24 1.00 1.00 0.07 1.00 1.00 0.56 1.00 0.24 1.00
Satd. Flow (perm) 447 3500 1519 136 3500 1499 1050 1735 486 1788
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 109 1634 71 101 948 71 53 166 197 97 111 77
RTOR Reduction (vph) 0 0 30 0 0 30 0 46 0 0 27 0
Lane Group Flow (vph) 109 1634 41 101 948 41 53 317 0 97 161 0
Confl. Peds. (#/hr) 12 10 10 12 7 17 17 7
Heavy Vehicles (%) 0% 2% 0% 1% 2% 3% 0% 0% 0% 1% 0% 0%
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm NA
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 2 6 6 8 4
Actuated Green, G (s) 63.3 57.1 57.1 61.1 56.0 56.0 22.6 22.6 22.6 22.6
Effective Green, g (s) 63.3 57.1 57.1 61.1 56.0 56.0 22.6 22.6 23.6 22.6
Actuated g/C Ratio 0.63 0.57 0.57 0.61 0.56 0.56 0.23 0.23 0.24 0.23
Clearance Time (s) 3.0 5.9 5.9 3.0 5.9 5.9 6.3 6.3 6.3 6.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 365 1998 867 168 1960 839 237 392 114 404
v/s Ratio Prot c0.02 c0.47 c0.03 0.27 0.18 0.09
v/s Ratio Perm 0.17 0.03 0.34 0.03 0.05 c0.20
v/c Ratio 0.30 0.82 0.05 0.60 0.48 0.05 0.22 0.81 0.85 0.40
Uniform Delay, d1 8.1 17.3 9.5 15.6 13.3 9.9 31.5 36.6 36.5 32.9
Progression Factor 0.42 0.46 0.03 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 1.3 0.0 5.9 0.9 0.1 0.5 11.6 42.1 0.6
Delay (s) 3.6 9.3 0.3 21.5 14.1 10.1 32.0 48.2 78.6 33.6
Level of Service A A A C B B C D E C
Approach Delay (s) 8.6 14.5 46.1 48.9
Approach LOS A B D D

Intersection Summary
HCM 2000 Control Delay 17.9 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 15.2
Intersection Capacity Utilization 92.0% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 72 1783 17 137 1003 80 170 36 44
v/c Ratio 0.21 0.77 0.02 0.59 0.38 0.51 0.58 0.34 0.20
Control Delay 19.2 30.1 1.6 21.9 14.8 52.0 21.6 48.0 22.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 19.2 30.1 1.6 21.9 14.8 52.0 21.6 48.0 22.1
Queue Length 50th (m) 11.3 190.7 0.0 15.4 65.5 14.9 8.7 6.6 2.8
Queue Length 95th (m) m16.4 219.7 m0.0 m24.5 m98.3 27.9 27.1 15.6 12.0
Internal Link Dist (m) 285.8 685.3 114.9 171.0
Turn Bay Length (m) 50.0 10.0 45.0 30.0 15.0
Base Capacity (vph) 347 2314 1044 233 2660 367 524 249 461
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.21 0.77 0.02 0.59 0.38 0.22 0.32 0.14 0.10

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 66 1640 16 126 878 45 74 16 141 33 15 26
Future Volume (vph) 66 1640 16 126 878 45 74 16 141 33 15 26
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.4 6.4 6.4 3.0 6.4 6.4 6.4 6.4 6.4
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 0.99 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.99 1.00 0.86 1.00 0.90
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1786 3579 1577 1825 3510 1801 1637 1819 1657
Flt Permitted 0.29 1.00 1.00 0.06 1.00 0.73 1.00 0.49 1.00
Satd. Flow (perm) 537 3579 1577 120 3510 1381 1637 938 1657
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 72 1783 17 137 954 49 80 17 153 36 16 28
RTOR Reduction (vph) 0 0 6 0 2 0 0 108 0 0 25 0
Lane Group Flow (vph) 72 1783 11 137 1001 0 80 62 0 36 19 0
Confl. Peds. (#/hr) 3 6 6 3 12 4 4 12
Heavy Vehicles (%) 2% 2% 0% 0% 3% 5% 0% 0% 0% 0% 0% 5%
Turn Type Perm NA Perm pm+pt NA Perm NA Perm NA
Protected Phases 2 1 6 8 4
Permitted Phases 2 2 6 8 4
Actuated Green, G (s) 64.6 64.6 64.6 75.7 75.7 11.5 11.5 11.5 11.5
Effective Green, g (s) 64.6 64.6 64.6 75.7 75.7 11.5 11.5 11.5 11.5
Actuated g/C Ratio 0.65 0.65 0.65 0.76 0.76 0.12 0.12 0.12 0.12
Clearance Time (s) 6.4 6.4 6.4 3.0 6.4 6.4 6.4 6.4 6.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 346 2312 1018 228 2657 158 188 107 190
v/s Ratio Prot c0.50 c0.05 0.29 0.04 0.01
v/s Ratio Perm 0.13 0.01 0.41 c0.06 0.04
v/c Ratio 0.21 0.77 0.01 0.60 0.38 0.51 0.33 0.34 0.10
Uniform Delay, d1 7.2 12.5 6.3 18.7 4.1 41.6 40.7 40.7 39.6
Progression Factor 1.95 2.07 1.00 1.01 3.26 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.8 1.5 0.0 3.4 0.3 2.5 1.0 1.9 0.2
Delay (s) 14.9 27.4 6.3 22.4 13.8 44.1 41.7 42.6 39.9
Level of Service B C A C B D D D D
Approach Delay (s) 26.7 14.8 42.5 41.1
Approach LOS C B D D

Intersection Summary
HCM 2000 Control Delay 24.2 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 15.8
Intersection Capacity Utilization 89.9% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 208 1492 2 981 4 12 33 87
v/c Ratio 0.46 0.51 0.01 0.34 0.03 0.08 0.26 0.40
Control Delay 7.8 4.4 3.0 3.2 41.8 30.0 47.7 15.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 7.8 4.4 3.0 3.2 41.8 30.0 47.7 15.6
Queue Length 50th (m) 10.8 43.3 0.1 22.1 0.7 0.9 6.2 0.4
Queue Length 95th (m) 28.1 63.5 0.6 33.6 3.9 6.1 15.1 14.0
Internal Link Dist (m) 581.7 595.8 123.1 644.8
Turn Bay Length (m) 65.0 65.0 18.0 24.0
Base Capacity (vph) 451 2943 245 2901 288 377 307 417
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.46 0.51 0.01 0.34 0.01 0.03 0.11 0.21

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 191 1366 6 2 812 90 4 5 6 30 2 78
Future Volume (vph) 191 1366 6 2 812 90 4 5 6 30 2 78
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.6 6.6 6.6 6.6 6.6 6.6 6.6 6.6
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.99 1.00 0.91 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1819 3576 1825 3520 1825 1739 1822 1640
Flt Permitted 0.29 1.00 0.15 1.00 0.70 1.00 0.75 1.00
Satd. Flow (perm) 548 3576 297 3520 1346 1739 1438 1640
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 208 1485 7 2 883 98 4 5 7 33 2 85
RTOR Reduction (vph) 0 0 0 0 5 0 0 7 0 0 79 0
Lane Group Flow (vph) 208 1492 0 2 976 0 4 5 0 33 8 0
Confl. Peds. (#/hr) 5 5 1 1
Heavy Vehicles (%) 0% 2% 0% 0% 2% 0% 0% 0% 0% 0% 0% 0%
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 79.7 79.7 79.7 79.7 7.1 7.1 7.1 7.1
Effective Green, g (s) 79.7 79.7 79.7 79.7 7.1 7.1 7.1 7.1
Actuated g/C Ratio 0.80 0.80 0.80 0.80 0.07 0.07 0.07 0.07
Clearance Time (s) 6.6 6.6 6.6 6.6 6.6 6.6 6.6 6.6
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 436 2850 236 2805 95 123 102 116
v/s Ratio Prot c0.42 0.28 0.00 0.00
v/s Ratio Perm 0.38 0.01 0.00 c0.02
v/c Ratio 0.48 0.52 0.01 0.35 0.04 0.04 0.32 0.07
Uniform Delay, d1 3.3 3.5 2.1 2.9 43.3 43.3 44.2 43.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.7 0.7 0.1 0.3 0.2 0.2 1.8 0.3
Delay (s) 7.0 4.2 2.1 3.2 43.5 43.4 46.0 43.6
Level of Service A A A A D D D D
Approach Delay (s) 4.6 3.2 43.4 44.3
Approach LOS A A D D

Intersection Summary
HCM 2000 Control Delay 6.0 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 13.2
Intersection Capacity Utilization 79.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 123 1226 34 86 1043 23 119 232 91
v/c Ratio 0.41 0.58 0.04 0.31 0.45 0.09 0.27 0.81 0.21
Control Delay 20.0 16.8 0.8 9.7 10.3 31.9 9.2 61.7 8.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 20.0 16.8 0.8 9.7 10.3 31.9 9.2 61.7 8.7
Queue Length 50th (m) 14.3 86.3 0.0 5.5 51.3 3.9 2.0 47.2 0.9
Queue Length 95th (m) 33.3 118.4 1.4 12.7 77.3 9.9 15.2 70.3 12.4
Internal Link Dist (m) 595.8 288.2 73.1 58.7
Turn Bay Length (m) 65.0 25.0 47.0 20.0 15.0
Base Capacity (vph) 301 2122 918 276 2296 326 530 367 521
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.41 0.58 0.04 0.31 0.45 0.07 0.22 0.63 0.17

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 113 1128 31 79 830 130 21 11 98 213 5 79
Future Volume (vph) 113 1128 31 79 830 130 21 11 98 213 5 79
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.3 6.3 6.3 3.0 6.3 6.7 6.7 6.7 6.7
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.92 1.00 0.99 1.00 0.99 1.00 0.98
Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.98 1.00 0.87 1.00 0.86
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1813 3579 1503 1755 3462 1562 1595 1800 1617
Flt Permitted 0.27 1.00 1.00 0.15 1.00 0.70 1.00 0.68 1.00
Satd. Flow (perm) 507 3579 1503 284 3462 1147 1595 1290 1617
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 123 1226 34 86 902 141 23 12 107 232 5 86
RTOR Reduction (vph) 0 0 14 0 10 0 0 83 0 0 67 0
Lane Group Flow (vph) 123 1226 20 86 1033 0 23 36 0 232 24 0
Confl. Peds. (#/hr) 11 22 22 11 8 4 4 8
Heavy Vehicles (%) 0% 2% 0% 4% 3% 0% 16% 0% 3% 1% 0% 0%
Turn Type Perm NA Perm pm+pt NA Perm NA Perm NA
Protected Phases 2 1 6 8 4
Permitted Phases 2 2 6 8 4
Actuated Green, G (s) 64.6 64.6 64.6 72.6 72.6 24.4 24.4 24.4 24.4
Effective Green, g (s) 64.6 64.6 64.6 72.6 72.6 24.4 24.4 24.4 24.4
Actuated g/C Ratio 0.59 0.59 0.59 0.66 0.66 0.22 0.22 0.22 0.22
Clearance Time (s) 6.3 6.3 6.3 3.0 6.3 6.7 6.7 6.7 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 297 2101 882 254 2284 254 353 286 358
v/s Ratio Prot c0.34 0.02 c0.30 0.02 0.01
v/s Ratio Perm 0.24 0.01 0.21 0.02 c0.18
v/c Ratio 0.41 0.58 0.02 0.34 0.45 0.09 0.10 0.81 0.07
Uniform Delay, d1 12.4 14.3 9.5 9.5 9.1 34.0 34.1 40.6 33.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.2 1.2 0.0 0.8 0.6 0.2 0.1 15.9 0.1
Delay (s) 16.6 15.4 9.5 10.3 9.7 34.1 34.2 56.5 33.9
Level of Service B B A B A C C E C
Approach Delay (s) 15.4 9.8 34.2 50.1
Approach LOS B A C D

Intersection Summary
HCM 2000 Control Delay 17.9 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 80.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR SEL SET NWL NWT
Lane Group Flow (vph) 29 1749 72 82 1133 8 23 43 168 109
v/c Ratio 0.10 0.70 0.07 0.75 0.46 0.01 0.10 0.13 0.70 0.38
Control Delay 8.3 10.6 4.3 61.0 11.5 1.0 32.3 11.2 53.5 33.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 8.3 10.6 4.3 61.0 11.5 1.0 32.3 11.2 53.5 33.5
Queue Length 50th (m) 1.7 83.6 0.9 10.3 117.7 0.0 3.8 0.3 30.9 16.3
Queue Length 95th (m) m2.1 m102.7 m1.9 m#35.3 m140.0 m0.0 9.6 8.4 48.2 29.1
Internal Link Dist (m) 347.9 443.6 156.1 243.5
Turn Bay Length (m) 35.0 12.0 30.0 12.0 15.0
Base Capacity (vph) 282 2486 1027 109 2462 1112 400 527 414 490
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.10 0.70 0.07 0.75 0.46 0.01 0.06 0.08 0.41 0.22

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Traffic Volume (vph) 27 1609 66 75 1042 7 21 2 38 155 2 98
Future Volume (vph) 27 1609 66 75 1042 7 21 2 38 155 2 98
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.7 3.7 3.7 3.7 3.5 3.5 3.5 3.5 3.7 3.5 3.7
Total Lost time (s) 6.3 6.3 6.3 6.3 6.3 6.3 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.86 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1785 3614 1473 1825 3579 1597 1785 1610 1742 1550
Flt Permitted 0.22 1.00 1.00 0.08 1.00 1.00 0.69 1.00 0.73 1.00
Satd. Flow (perm) 409 3614 1473 159 3579 1597 1290 1610 1336 1550
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 29 1749 72 82 1133 8 23 2 41 168 2 107
RTOR Reduction (vph) 0 0 14 0 0 2 0 34 0 0 11 0
Lane Group Flow (vph) 29 1749 58 82 1133 6 23 9 0 168 98 0
Confl. Peds. (#/hr) 12 12 8 12
Heavy Vehicles (%) 0% 1% 5% 0% 2% 0% 0% 0% 0% 4% 0% 1%
Turn Type Perm NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 2 6 4 8
Permitted Phases 2 2 6 6 4 8
Actuated Green, G (s) 68.8 68.8 68.8 68.8 68.8 68.8 17.9 17.9 17.9 17.9
Effective Green, g (s) 68.8 68.8 68.8 68.8 68.8 68.8 17.9 17.9 17.9 17.9
Actuated g/C Ratio 0.69 0.69 0.69 0.69 0.69 0.69 0.18 0.18 0.18 0.18
Clearance Time (s) 6.3 6.3 6.3 6.3 6.3 6.3 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 281 2486 1013 109 2462 1098 230 288 239 277
v/s Ratio Prot 0.48 0.32 0.01 0.06
v/s Ratio Perm 0.07 0.04 c0.51 0.00 0.02 c0.13
v/c Ratio 0.10 0.70 0.06 0.75 0.46 0.01 0.10 0.03 0.70 0.35
Uniform Delay, d1 5.2 9.4 5.1 10.1 7.1 4.9 34.3 33.9 38.6 36.0
Progression Factor 1.13 0.94 1.26 1.66 1.38 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.4 0.0 32.6 0.5 0.0 0.2 0.0 9.0 0.8
Delay (s) 6.1 9.3 6.4 49.3 10.4 4.9 34.5 33.9 47.6 36.7
Level of Service A A A D B A C C D D
Approach Delay (s) 9.2 12.9 34.1 43.3
Approach LOS A B C D

Intersection Summary
HCM 2000 Control Delay 13.8 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 13.3
Intersection Capacity Utilization 91.9% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SEL SER
Lane Configurations
Traffic Volume (vph) 446 1889 1094 52 75 0
Future Volume (vph) 446 1889 1094 52 75 0
Ideal Flow (vphpl) 2000 2000 1900 1900 1900 1900
Storage Length (m) 110.0 0.0 0.0 15.0
Storage Lanes 1 0 1 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 0.95 1.00 1.00
Ped Bike Factor 0.99
Frt 0.993
Flt Protected 0.950 0.950
Satd. Flow (prot) 1860 3721 3475 0 1785 1860
Flt Permitted 0.126 0.950
Satd. Flow (perm) 247 3721 3475 0 1773 1860
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 6
Link Speed (k/h) 50 50 40
Link Distance (m) 390.9 460.0 131.1
Travel Time (s) 28.1 33.1 11.8
Confl. Peds. (#/hr) 4
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 1% 2% 2% 0% 1%
Adj. Flow (vph) 485 2053 1189 57 82 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 485 2053 1246 0 82 0
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 3.7 3.7 3.5
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.95 0.95 1.01 1.01 1.01 1.01
Turning Speed (k/h) 24 14 24 14
Number of Detectors 1 0 0 1 0
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 9.0 0.0
Trailing Detector (m) 15.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 9.0 1.8
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA NA Prot Perm
Protected Phases 5 2 6 4
Permitted Phases 2 4
Detector Phase 5 2 6 4 4
Switch Phase
Minimum Initial (s) 5.0 8.0 8.0 8.0 8.0
Minimum Split (s) 9.0 23.0 23.0 25.0 25.0
Total Split (s) 29.0 75.0 46.0 25.0 25.0
Total Split (%) 29.0% 75.0% 46.0% 25.0% 25.0%
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Lane Group EBL EBT WBT WBR SEL SER
Maximum Green (s) 26.0 69.3 40.3 19.7 19.7
Yellow Time (s) 3.0 3.7 3.7 3.3 3.3
All-Red Time (s) 0.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 5.7 5.7 5.3 5.3
Lead/Lag Lead Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None None None
Walk Time (s) 10.0 10.0 13.0 13.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 84.1 82.5 53.9 10.3
Actuated g/C Ratio 0.84 0.82 0.54 0.10
v/c Ratio 0.81 0.67 0.66 0.45
Control Delay 34.6 1.9 31.0 49.4
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 34.6 1.9 31.0 49.4
LOS C A C D
Approach Delay 8.2 31.0 49.4
Approach LOS A C D

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 50 (50%), Referenced to phase 2:EBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.81
Intersection Signal Delay: 16.4 Intersection LOS: B
Intersection Capacity Utilization 74.5% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     236: HWY 2 (KINGSTON RD) & ELIZABETH ST
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Lane Group EBL EBT WBT SEL
Lane Group Flow (vph) 485 2053 1246 82
v/c Ratio 0.81 0.67 0.66 0.45
Control Delay 34.6 1.9 31.0 49.4
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 34.6 1.9 31.0 49.4
Queue Length 50th (m) 73.2 22.3 127.5 15.3
Queue Length 95th (m) m67.4 m32.5m#154.8 28.5
Internal Link Dist (m) 366.9 436.0 107.1
Turn Bay Length (m) 110.0
Base Capacity (vph) 656 3069 1875 351
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.74 0.67 0.66 0.23

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT WBT WBR SEL SER
Lane Configurations
Traffic Volume (vph) 446 1889 1094 52 75 0
Future Volume (vph) 446 1889 1094 52 75 0
Ideal Flow (vphpl) 2000 2000 1900 1900 1900 1900
Total Lost time (s) 3.0 5.7 5.7 5.3
Lane Util. Factor 1.00 0.95 0.95 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.99 1.00
Flt Protected 0.95 1.00 1.00 0.95
Satd. Flow (prot) 1860 3721 3476 1785
Flt Permitted 0.13 1.00 1.00 0.95
Satd. Flow (perm) 247 3721 3476 1785
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 485 2053 1189 57 82 0
RTOR Reduction (vph) 0 0 3 0 0 0
Lane Group Flow (vph) 485 2053 1243 0 82 0
Confl. Peds. (#/hr) 4
Heavy Vehicles (%) 1% 1% 2% 2% 0% 1%
Turn Type pm+pt NA NA Prot Perm
Protected Phases 5 2 6 4
Permitted Phases 2 4
Actuated Green, G (s) 80.3 80.3 52.8 8.7
Effective Green, g (s) 80.3 80.3 52.8 8.7
Actuated g/C Ratio 0.80 0.80 0.53 0.09
Clearance Time (s) 3.0 5.7 5.7 5.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 593 2987 1835 155
v/s Ratio Prot c0.20 0.55 0.36 c0.05
v/s Ratio Perm c0.46
v/c Ratio 0.82 0.69 0.68 0.53
Uniform Delay, d1 22.3 4.3 17.3 43.7
Progression Factor 1.72 0.31 1.51 1.00
Incremental Delay, d2 2.8 0.4 0.7 3.2
Delay (s) 41.3 1.7 26.8 46.9
Level of Service D A C D
Approach Delay (s) 9.3 26.8 46.9
Approach LOS A C D

Intersection Summary
HCM 2000 Control Delay 15.7 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 74.5% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 455 1312 70 70 778 85 181 462 100 86 175 316
Future Volume (vph) 455 1312 70 70 778 85 181 462 100 86 175 316
Ideal Flow (vphpl) 2005 1900 1900 1900 1900 1900 1900 2005 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 60.0 0.0 60.0 0.0 60.0 0.0 40.0 40.0
Storage Lanes 1 0 1 0 1 0 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 *1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 0.99 0.98 0.99 0.96
Frt 0.992 0.985 0.973 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1907 3545 0 1738 3687 0 1807 1946 0 1825 1656 1601
Flt Permitted 0.131 0.145 0.514 0.149
Satd. Flow (perm) 262 3545 0 265 3687 0 957 1946 0 286 1656 1530
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 7 12 11 343
Link Speed (k/h) 50 50 50 40
Link Distance (m) 460.0 827.4 114.7 380.1
Travel Time (s) 33.1 59.6 8.3 34.2
Confl. Peds. (#/hr) 14 12 12 14 22 13 13 22
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 2% 0% 5% 2% 3% 1% 1% 0% 0% 16% 2%
Adj. Flow (vph) 495 1426 76 76 846 92 197 502 109 93 190 343
Shared Lane Traffic (%)
Lane Group Flow (vph) 495 1502 0 76 938 0 197 611 0 93 190 343
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes
Headway Factor 0.92 0.99 0.99 0.99 0.99 0.99 0.99 0.92 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 1 0 1 1 1 1 0
Detector Template 
Leading Detector (m) 23.0 0.0 23.0 0.0 15.0 15.0 9.0 15.0 0.0
Trailing Detector (m) 14.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 14.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 9.0 1.8 15.0 15.0 9.0 15.0 1.8
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4 4
Detector Phase 5 2 1 6 3 8 7 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 5.0 20.0 5.0 8.0 5.0 8.0 8.0
Minimum Split (s) 8.0 26.0 8.0 26.0 8.0 28.0 8.0 28.0 28.0
Total Split (s) 22.0 48.0 8.0 34.0 12.0 36.0 8.0 32.0 32.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 22.0% 48.0% 8.0% 34.0% 12.0% 36.0% 8.0% 32.0% 32.0%
Maximum Green (s) 19.0 42.1 5.0 28.1 9.0 30.2 5.0 26.2 26.2
Yellow Time (s) 3.0 3.7 3.0 3.7 3.0 3.3 3.0 3.3 3.3
All-Red Time (s) 0.0 2.2 0.0 2.2 0.0 2.5 0.0 2.5 2.5
Lost Time Adjust (s) -3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 0.0 5.9 3.0 5.9 3.0 5.8 3.0 5.8 5.8
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max None None None None None
Walk Time (s) 15.0 15.0 15.0 15.0 15.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 56.0 43.7 36.0 28.1 41.0 31.8 34.1 26.3 26.3
Actuated g/C Ratio 0.56 0.44 0.36 0.28 0.41 0.32 0.34 0.26 0.26
v/c Ratio 0.97 0.97 0.45 0.90 0.42 0.98 0.53 0.44 0.52
Control Delay 68.8 40.9 22.6 46.8 22.8 65.7 31.1 34.5 6.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 68.8 40.9 22.6 46.8 22.8 65.7 31.1 34.5 6.5
LOS E D C D C E C C A
Approach Delay 47.8 45.0 55.2 18.7
Approach LOS D D E B

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.98
Intersection Signal Delay: 44.4 Intersection LOS: D
Intersection Capacity Utilization 98.5% ICU Level of Service F
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     286: CHURCH ST & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 495 1502 76 938 197 611 93 190 343
v/c Ratio 0.97 0.97 0.45 0.90 0.42 0.98 0.53 0.44 0.52
Control Delay 68.8 40.9 22.6 46.8 22.8 65.7 31.1 34.5 6.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 68.8 40.9 22.6 46.8 22.8 65.7 31.1 34.5 6.5
Queue Length 50th (m) 85.9 ~123.2 6.9 86.3 24.8 ~125.6 11.0 30.7 0.0
Queue Length 95th (m) #145.4 #199.3 13.8 #119.7 40.6 #191.4 20.9 50.9 20.7
Internal Link Dist (m) 436.0 803.4 90.7 356.1
Turn Bay Length (m) 60.0 60.0 60.0 40.0 40.0
Base Capacity (vph) 508 1553 169 1044 468 626 174 435 654
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.97 0.97 0.45 0.90 0.42 0.98 0.53 0.44 0.52

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 455 1312 70 70 778 85 181 462 100 86 175 316
Future Volume (vph) 455 1312 70 70 778 85 181 462 100 86 175 316
Ideal Flow (vphpl) 2005 1900 1900 1900 1900 1900 1900 2005 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 0.0 5.9 3.0 5.9 3.0 5.8 3.0 5.8 5.8
Lane Util. Factor 1.00 0.95 1.00 *1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 0.99 1.00 1.00 0.96
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.99 1.00 0.97 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1906 3546 1738 3688 1788 1946 1825 1656 1530
Flt Permitted 0.13 1.00 0.15 1.00 0.51 1.00 0.15 1.00 1.00
Satd. Flow (perm) 263 3546 266 3688 967 1946 286 1656 1530
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 495 1426 76 76 846 92 197 502 109 93 190 343
RTOR Reduction (vph) 0 4 0 0 9 0 0 8 0 0 0 251
Lane Group Flow (vph) 495 1498 0 76 929 0 197 603 0 93 190 92
Confl. Peds. (#/hr) 14 12 12 14 22 13 13 22
Heavy Vehicles (%) 1% 2% 0% 5% 2% 3% 1% 1% 0% 0% 16% 2%
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4 4
Actuated Green, G (s) 49.5 42.5 31.5 27.5 38.8 31.8 30.9 26.9 26.9
Effective Green, g (s) 52.5 42.5 31.5 27.5 38.8 31.8 30.9 26.9 26.9
Actuated g/C Ratio 0.52 0.42 0.32 0.28 0.39 0.32 0.31 0.27 0.27
Clearance Time (s) 3.0 5.9 3.0 5.9 3.0 5.8 3.0 5.8 5.8
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 499 1507 142 1014 448 618 149 445 411
v/s Ratio Prot c0.22 c0.42 0.02 0.25 0.04 c0.31 c0.02 0.11
v/s Ratio Perm 0.30 0.15 0.13 0.17 0.06
v/c Ratio 0.99 0.99 0.54 0.92 0.44 0.98 0.62 0.43 0.22
Uniform Delay, d1 28.5 28.6 27.4 35.1 21.2 33.7 27.9 30.2 28.4
Progression Factor 1.58 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 32.8 18.8 3.8 14.1 0.7 30.0 7.9 0.7 0.3
Delay (s) 77.9 45.9 31.3 49.3 21.9 63.8 35.8 30.8 28.7
Level of Service E D C D C E D C C
Approach Delay (s) 53.9 47.9 53.6 30.4
Approach LOS D D D C

Intersection Summary
HCM 2000 Control Delay 49.2 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.00
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 17.7
Intersection Capacity Utilization 98.5% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 86 1516 41 61 975 186 21 77 106 89 44 63
Future Volume (vph) 86 1516 41 61 975 186 21 77 106 89 44 63
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.5 3.5 3.5 3.7 3.5 3.7 3.5 3.7 3.7 3.7 3.7 3.5
Storage Length (m) 50.0 0.0 30.0 0.0 45.0 45.0 20.0 0.0
Storage Lanes 1 0 1 0 1 1 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 0.99 1.00 0.98 0.99 0.99
Frt 0.996 0.976 0.850 0.912
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1750 3444 0 1825 3344 0 1684 1921 1601 1772 1679 0
Flt Permitted 0.199 0.113 0.615 0.702
Satd. Flow (perm) 366 3444 0 217 3344 0 1085 1921 1572 1302 1679 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 6 49 53 51
Link Speed (k/h) 50 60 40 40
Link Distance (m) 827.4 314.8 227.2 663.1
Travel Time (s) 59.6 18.9 20.4 59.7
Confl. Peds. (#/hr) 6 1 1 6 3 3 3 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 2% 3% 10% 0% 4% 1% 6% 0% 2% 3% 5% 2%
Adj. Flow (vph) 93 1648 45 66 1060 202 23 84 115 97 48 68
Shared Lane Traffic (%)
Lane Group Flow (vph) 93 1693 0 66 1262 0 23 84 115 97 116 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 0.99 1.01 0.99 1.01 0.99 0.99 0.99 0.99 1.01
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 1 0 1 1 0 1 1
Detector Template 
Leading Detector (m) 23.0 0.0 23.0 0.0 9.0 15.0 0.0 9.0 15.0
Trailing Detector (m) 14.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 14.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 9.0 1.8 9.0 15.0 1.8 9.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA Perm NA Perm Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 8 4
Detector Phase 2 2 6 6 8 8 8 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 26.4 26.4 26.4 26.4 26.0 26.0 26.0 26.0 26.0
Total Split (s) 94.0 94.0 94.0 94.0 26.0 26.0 26.0 26.0 26.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 78.3% 78.3% 78.3% 78.3% 21.7% 21.7% 21.7% 21.7% 21.7%
Maximum Green (s) 87.7 87.7 87.7 87.7 20.1 20.1 20.1 20.1 20.1
Yellow Time (s) 4.0 4.0 4.0 4.0 3.3 3.3 3.3 3.3 3.3
All-Red Time (s) 2.3 2.3 2.3 2.3 2.6 2.6 2.6 2.6 2.6
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.3 6.3 6.3 6.3 5.9 5.9 5.9 5.9 5.9
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max Min Min Min Min Min
Walk Time (s) 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 93.7 93.7 93.7 93.7 14.1 14.1 14.1 14.1 14.1
Actuated g/C Ratio 0.78 0.78 0.78 0.78 0.12 0.12 0.12 0.12 0.12
v/c Ratio 0.33 0.63 0.39 0.48 0.18 0.37 0.50 0.63 0.48
Control Delay 8.3 7.5 9.7 2.9 48.7 52.1 33.9 67.8 33.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 8.3 7.5 9.7 2.9 48.7 52.1 33.9 67.8 33.9
LOS A A A A D D C E C
Approach Delay 7.5 3.3 42.3 49.3
Approach LOS A A D D

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 68.4 (57%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.63
Intersection Signal Delay: 10.6 Intersection LOS: B
Intersection Capacity Utilization 87.2% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     288: ROTHERGLEN RD & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 93 1693 66 1262 23 84 115 97 116
v/c Ratio 0.33 0.63 0.39 0.48 0.18 0.37 0.50 0.63 0.48
Control Delay 8.3 7.5 9.7 2.9 48.7 52.1 33.9 67.8 33.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 8.3 7.5 9.7 2.9 48.7 52.1 33.9 67.8 33.9
Queue Length 50th (m) 5.4 75.3 1.4 12.7 5.0 18.5 13.6 22.1 14.2
Queue Length 95th (m) 16.2 117.5 m3.9 24.1 12.4 32.3 30.4 38.0 30.8
Internal Link Dist (m) 803.4 290.8 203.2 639.1
Turn Bay Length (m) 50.0 30.0 45.0 45.0 20.0
Base Capacity (vph) 285 2689 169 2620 181 321 307 218 323
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.33 0.63 0.39 0.48 0.13 0.26 0.37 0.44 0.36

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 86 1516 41 61 975 186 21 77 106 89 44 63
Future Volume (vph) 86 1516 41 61 975 186 21 77 106 89 44 63
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.5 3.5 3.5 3.7 3.5 3.7 3.5 3.7 3.7 3.7 3.7 3.5
Total Lost time (s) 6.3 6.3 6.3 6.3 5.9 5.9 5.9 5.9 5.9
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00
Frt 1.00 1.00 1.00 0.98 1.00 1.00 0.85 1.00 0.91
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1745 3444 1825 3344 1676 1921 1572 1762 1679
Flt Permitted 0.20 1.00 0.11 1.00 0.61 1.00 1.00 0.70 1.00
Satd. Flow (perm) 366 3444 217 3344 1085 1921 1572 1303 1679
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 93 1648 45 66 1060 202 23 84 115 97 48 68
RTOR Reduction (vph) 0 1 0 0 11 0 0 0 47 0 45 0
Lane Group Flow (vph) 93 1692 0 66 1251 0 23 84 68 97 71 0
Confl. Peds. (#/hr) 6 1 1 6 3 3 3 3
Heavy Vehicles (%) 2% 3% 10% 0% 4% 1% 6% 0% 2% 3% 5% 2%
Turn Type Perm NA Perm NA Perm NA Perm Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 8 4
Actuated Green, G (s) 93.7 93.7 93.7 93.7 14.1 14.1 14.1 14.1 14.1
Effective Green, g (s) 93.7 93.7 93.7 93.7 14.1 14.1 14.1 14.1 14.1
Actuated g/C Ratio 0.78 0.78 0.78 0.78 0.12 0.12 0.12 0.12 0.12
Clearance Time (s) 6.3 6.3 6.3 6.3 5.9 5.9 5.9 5.9 5.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 285 2689 169 2611 127 225 184 153 197
v/s Ratio Prot c0.49 0.37 0.04 0.04
v/s Ratio Perm 0.25 0.30 0.02 0.04 c0.07
v/c Ratio 0.33 0.63 0.39 0.48 0.18 0.37 0.37 0.63 0.36
Uniform Delay, d1 3.9 5.7 4.1 4.6 47.7 48.9 48.9 50.5 48.8
Progression Factor 1.00 1.00 0.57 0.48 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.0 1.1 6.0 0.6 0.7 1.0 1.3 8.3 1.1
Delay (s) 6.9 6.8 8.3 2.8 48.4 49.9 50.1 58.8 49.9
Level of Service A A A A D D D E D
Approach Delay (s) 6.8 3.1 49.9 54.0
Approach LOS A A D D

Intersection Summary
HCM 2000 Control Delay 10.9 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.2
Intersection Capacity Utilization 87.2% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 363 1376 145 204 531 73 47 574 417 106 486 111
Future Volume (vph) 363 1376 145 204 531 73 47 574 417 106 486 111
Ideal Flow (vphpl) 1900 2005 1900 1900 1900 1900 1900 2005 1900 1900 1900 1900
Storage Length (m) 105.0 55.0 160.0 0.0 107.0 32.0 115.0 103.0
Storage Lanes 1 1 1 0 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99
Frt 0.850 0.982 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1785 3926 1566 1750 3441 0 1750 1944 1581 1733 1756 1581
Flt Permitted 0.205 0.127 0.329 0.105
Satd. Flow (perm) 385 3926 1566 234 3441 0 606 1944 1560 192 1756 1581
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 108 13 159 121
Link Speed (k/h) 48 48 60 80
Link Distance (m) 682.5 280.7 2024.7 2017.9
Travel Time (s) 51.2 21.1 121.5 90.8
Confl. Peds. (#/hr) 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 1% 2% 2% 2% 1% 2% 2% 1% 3% 7% 1%
Adj. Flow (vph) 395 1496 158 222 577 79 51 624 453 115 528 121
Shared Lane Traffic (%)
Lane Group Flow (vph) 395 1496 158 222 656 0 51 624 453 115 528 121
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 0.95 1.01 1.01 1.01 1.01 1.01 0.95 1.01 1.01 1.01 1.01
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 1 0 2 1 1 2 1 1
Detector Template Left Left Right Right
Leading Detector (m) 24.0 0.0 0.0 24.0 0.0 24.0 14.0 24.0 24.0 14.0 24.0
Trailing Detector (m) 15.0 0.0 0.0 15.0 0.0 -1.0 -1.0 15.0 -1.0 -1.0 15.0
Detector 1 Position(m) 15.0 0.0 15.0 15.0 0.0 -1.0 -1.0 15.0 -1.0 -1.0 15.0
Detector 1 Size(m) 9.0 15.0 9.0 9.0 15.0 15.0 15.0 9.0 15.0 15.0 9.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 15.0 15.0
Detector 2 Size(m) 9.0 9.0
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type pm+pt NA Perm pm+pt NA Perm NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 8 7 4
Permitted Phases 2 2 6 8 8 4 4
Detector Phase 5 2 2 1 6 8 8 8 7 4 4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 5.0 20.0 12.0 12.0 12.0 5.0 12.0 12.0
Minimum Split (s) 9.0 29.0 29.0 9.0 29.0 32.0 32.0 32.0 9.0 32.0 32.0
Total Split (s) 24.0 49.0 49.0 9.0 34.0 43.0 43.0 43.0 9.0 52.0 52.0
Total Split (%) 21.8% 44.5% 44.5% 8.2% 30.9% 39.1% 39.1% 39.1% 8.2% 47.3% 47.3%
Maximum Green (s) 21.0 42.2 42.2 6.0 27.2 35.1 35.1 35.1 6.0 44.1 44.1
Yellow Time (s) 3.0 4.9 4.9 3.0 4.9 6.0 6.0 6.0 3.0 6.0 6.0
All-Red Time (s) 0.0 1.9 1.9 0.0 1.9 1.9 1.9 1.9 0.0 1.9 1.9
Lost Time Adjust (s) 0.0 0.0 0.0 -3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.8 6.8 0.0 6.8 7.9 7.9 7.9 3.0 7.9 7.9
Lead/Lag Lead Lag Lag Lead Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max None C-Max None None None None None None
Walk Time (s) 14.0 14.0 14.0 18.0 18.0 18.0 18.0 18.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 55.0 42.2 42.2 44.4 28.6 35.1 35.1 35.1 49.0 44.1 44.1
Actuated g/C Ratio 0.50 0.38 0.38 0.40 0.26 0.32 0.32 0.32 0.45 0.40 0.40
v/c Ratio 0.90 0.99 0.24 1.02 0.73 0.26 1.01 0.75 0.68 0.75 0.17
Control Delay 45.1 55.9 9.2 94.0 42.2 32.5 75.9 30.1 40.3 36.3 4.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 45.1 55.9 9.2 94.0 42.2 32.5 75.9 30.1 40.3 36.3 4.4
LOS D E A F D C E C D D A
Approach Delay 50.2 55.3 55.5 31.9
Approach LOS D E E C

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 108.9 (99%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.02
Intersection Signal Delay: 49.5 Intersection LOS: D
Intersection Capacity Utilization 105.1% ICU Level of Service G
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     137: RR 23 (LAKE RIDGE RD) & HWY 2 (KINGSTON RD)/HWY 2 (DUNDAS ST)
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 395 1496 158 222 656 51 624 453 115 528 121
v/c Ratio 0.90 0.99 0.24 1.02 0.73 0.26 1.01 0.75 0.68 0.75 0.17
Control Delay 45.1 55.9 9.2 94.0 42.2 32.5 75.9 30.1 40.3 36.3 4.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 45.1 55.9 9.2 94.0 42.2 32.5 75.9 30.1 40.3 36.3 4.4
Queue Length 50th (m) 53.4 157.7 6.8 ~33.9 67.7 8.1 ~135.0 57.4 14.3 95.5 0.0
Queue Length 95th (m) #104.6 #206.2 20.1 #81.9 88.4 18.7 #207.3 97.0 #31.7 137.1 11.0
Internal Link Dist (m) 658.5 256.7 2000.7 1993.9
Turn Bay Length (m) 105.0 55.0 160.0 107.0 32.0 115.0 103.0
Base Capacity (vph) 459 1506 667 218 904 193 620 606 169 703 706
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.86 0.99 0.24 1.02 0.73 0.26 1.01 0.75 0.68 0.75 0.17

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Signalized Intersection Capacity Analysis PM Peak Hour
137: RR 23 (LAKE RIDGE RD) & HWY 2 (KINGSTON RD)/HWY 2 (DUNDAS ST)Pickering Ajax - 2031 Future Background PM

Synchro 11 12-23-2020
IBI Group Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 363 1376 145 204 531 73 47 574 417 106 486 111
Future Volume (vph) 363 1376 145 204 531 73 47 574 417 106 486 111
Ideal Flow (vphpl) 1900 2005 1900 1900 1900 1900 1900 2005 1900 1900 1900 1900
Total Lost time (s) 3.0 6.8 6.8 0.0 6.8 7.9 7.9 7.9 3.0 7.9 7.9
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1785 3926 1566 1750 3441 1750 1944 1560 1733 1756 1581
Flt Permitted 0.20 1.00 1.00 0.13 1.00 0.33 1.00 1.00 0.10 1.00 1.00
Satd. Flow (perm) 385 3926 1566 233 3441 605 1944 1560 192 1756 1581
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 395 1496 158 222 577 79 51 624 453 115 528 121
RTOR Reduction (vph) 0 0 67 0 10 0 0 0 108 0 0 72
Lane Group Flow (vph) 395 1496 91 222 646 0 51 624 345 115 528 49
Confl. Peds. (#/hr) 1 1
Heavy Vehicles (%) 0% 1% 2% 2% 2% 1% 2% 2% 1% 3% 7% 1%
Turn Type pm+pt NA Perm pm+pt NA Perm NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 8 7 4
Permitted Phases 2 2 6 8 8 4 4
Actuated Green, G (s) 51.2 42.2 42.2 34.6 28.6 35.1 35.1 35.1 44.1 44.1 44.1
Effective Green, g (s) 51.2 42.2 42.2 40.6 28.6 35.1 35.1 35.1 44.1 44.1 44.1
Actuated g/C Ratio 0.47 0.38 0.38 0.37 0.26 0.32 0.32 0.32 0.40 0.40 0.40
Clearance Time (s) 3.0 6.8 6.8 3.0 6.8 7.9 7.9 7.9 3.0 7.9 7.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 428 1506 600 210 894 193 620 497 161 703 633
v/s Ratio Prot c0.16 0.38 c0.09 0.19 c0.32 0.04 c0.30
v/s Ratio Perm 0.26 0.06 c0.30 0.08 0.22 0.25 0.03
v/c Ratio 0.92 0.99 0.15 1.06 0.72 0.26 1.01 0.69 0.71 0.75 0.08
Uniform Delay, d1 23.0 33.8 22.2 29.7 37.1 27.8 37.5 32.7 26.8 28.2 20.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 25.4 21.7 0.5 78.0 5.1 0.7 37.7 4.2 14.0 4.5 0.1
Delay (s) 48.4 55.4 22.7 107.7 42.1 28.6 75.2 36.9 40.8 32.8 20.4
Level of Service D E C F D C E D D C C
Approach Delay (s) 51.6 58.7 57.7 32.0
Approach LOS D E E C

Intersection Summary
HCM 2000 Control Delay 51.2 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.04
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 20.7
Intersection Capacity Utilization 105.1% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 307 1169 241 268 664 116 234 977 371 163 679 232
Future Volume (vph) 307 1169 241 268 664 116 234 977 371 163 679 232
Ideal Flow (vphpl) 1900 2005 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 165.0 140.0 135.0 155.0 105.0 75.0 60.0 60.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Ped Bike Factor 0.99 0.95 1.00 0.93 0.99 0.94 0.99 0.96
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1807 3975 1617 1825 3579 1601 1807 3614 1633 1825 3579 1617
Flt Permitted 0.182 0.128 0.218 0.125
Satd. Flow (perm) 342 3975 1542 245 3579 1494 412 3614 1534 238 3579 1556
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 164 139 188 252
Link Speed (k/h) 60 60 50 50
Link Distance (m) 202.3 200.2 295.0 343.7
Travel Time (s) 12.1 12.0 21.2 24.7
Confl. Peds. (#/hr) 43 27 27 43 28 53 53 28
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 2% 1% 0% 2% 2% 1% 1% 0% 0% 2% 1%
Adj. Flow (vph) 334 1271 262 291 722 126 254 1062 403 177 738 252
Shared Lane Traffic (%)
Lane Group Flow (vph) 334 1271 262 291 722 126 254 1062 403 177 738 252
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes
Headway Factor 0.99 0.92 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Minimum Split (s) 8.0 29.1 29.1 8.0 29.1 29.1 8.0 38.7 38.7 8.0 38.7 38.7
Total Split (s) 17.0 41.3 41.3 10.0 34.3 34.3 10.0 40.7 40.7 8.0 38.7 38.7
Total Split (%) 17.0% 41.3% 41.3% 10.0% 34.3% 34.3% 10.0% 40.7% 40.7% 8.0% 38.7% 38.7%
Maximum Green (s) 14.0 35.2 35.2 7.0 28.2 28.2 7.0 34.0 34.0 5.0 32.0 32.0
Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.2 4.2
All-Red Time (s) 0.0 1.9 1.9 0.0 1.9 1.9 0.0 2.5 2.5 0.0 2.5 2.5
Lost Time Adjust (s) 0.0 0.0 0.0 -3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.1 6.1 0.0 6.1 6.1 3.0 6.7 6.7 3.0 6.7 6.7
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 16.0 16.0 16.0 16.0 25.0 25.0 25.0 25.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 48.3 35.2 35.2 44.3 28.2 28.2 44.7 34.0 34.0 40.7 32.0 32.0
Actuated g/C Ratio 0.48 0.35 0.35 0.44 0.28 0.28 0.45 0.34 0.34 0.41 0.32 0.32
v/c Ratio 0.90 0.91 0.40 1.09 0.72 0.24 0.90 0.86 0.62 1.01 0.64 0.38
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Control Delay 49.7 33.7 7.1 120.0 23.4 4.2 56.5 39.7 19.1 94.3 32.3 5.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 49.7 33.7 7.1 120.0 23.4 4.2 56.5 39.7 19.1 94.3 32.3 5.0
LOS D C A F C A E D B F C A
Approach Delay 32.9 46.0 37.4 35.8
Approach LOS C D D D

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 95
Control Type: Pretimed
Maximum v/c Ratio: 1.09
Intersection Signal Delay: 37.3 Intersection LOS: D
Intersection Capacity Utilization 102.4% ICU Level of Service G
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     205: HARWOOD AV & HIGHWAY 2
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 334 1271 262 291 722 126 254 1062 403 177 738 252
v/c Ratio 0.90 0.91 0.40 1.09 0.72 0.24 0.90 0.86 0.62 1.01 0.64 0.38
Control Delay 49.7 33.7 7.1 120.0 23.4 4.2 56.5 39.7 19.1 94.3 32.3 5.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 49.7 33.7 7.1 120.0 23.4 4.2 56.5 39.7 19.1 94.3 32.3 5.0
Queue Length 50th (m) 34.9 114.5 3.5 ~48.9 23.8 0.2 30.2 100.2 33.8 ~20.2 64.1 0.0
Queue Length 95th (m) #89.7 #151.2 19.1 #100.7 50.2 4.7 #68.3 #129.6 65.4 #59.5 83.5 16.4
Internal Link Dist (m) 178.3 176.2 271.0 319.7
Turn Bay Length (m) 165.0 140.0 135.0 155.0 105.0 75.0 60.0 60.0
Base Capacity (vph) 370 1399 649 266 1009 521 281 1228 645 176 1145 669
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.90 0.91 0.40 1.09 0.72 0.24 0.90 0.86 0.62 1.01 0.64 0.38

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 307 1169 241 268 664 116 234 977 371 163 679 232
Future Volume (vph) 307 1169 241 268 664 116 234 977 371 163 679 232
Ideal Flow (vphpl) 1900 2005 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 6.1 6.1 0.0 6.1 6.1 3.0 6.7 6.7 3.0 6.7 6.7
Lane Util. Factor 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 0.95 1.00 1.00 0.93 1.00 1.00 0.94 1.00 1.00 0.96
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1804 3975 1542 1825 3579 1494 1805 3614 1534 1824 3579 1556
Flt Permitted 0.18 1.00 1.00 0.13 1.00 1.00 0.22 1.00 1.00 0.12 1.00 1.00
Satd. Flow (perm) 346 3975 1542 246 3579 1494 415 3614 1534 240 3579 1556
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 334 1271 262 291 722 126 254 1062 403 177 738 252
RTOR Reduction (vph) 0 0 106 0 0 90 0 0 124 0 0 171
Lane Group Flow (vph) 334 1271 156 291 722 36 254 1062 279 177 738 81
Confl. Peds. (#/hr) 43 27 27 43 28 53 53 28
Heavy Vehicles (%) 1% 2% 1% 0% 2% 2% 1% 1% 0% 0% 2% 1%
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Actuated Green, G (s) 45.2 35.2 35.2 35.2 28.2 28.2 41.0 34.0 34.0 37.0 32.0 32.0
Effective Green, g (s) 45.2 35.2 35.2 41.2 28.2 28.2 41.0 34.0 34.0 37.0 32.0 32.0
Actuated g/C Ratio 0.45 0.35 0.35 0.41 0.28 0.28 0.41 0.34 0.34 0.37 0.32 0.32
Clearance Time (s) 3.0 6.1 6.1 3.0 6.1 6.1 3.0 6.7 6.7 3.0 6.7 6.7
Lane Grp Cap (vph) 360 1399 542 259 1009 421 267 1228 521 168 1145 497
v/s Ratio Prot c0.13 0.32 c0.11 0.20 c0.07 0.29 c0.05 0.21
v/s Ratio Perm 0.29 0.10 c0.35 0.02 0.32 0.18 c0.34 0.05
v/c Ratio 0.93 0.91 0.29 1.12 0.72 0.08 0.95 0.86 0.54 1.05 0.64 0.16
Uniform Delay, d1 20.9 30.9 23.4 24.7 32.3 26.4 25.9 30.9 26.6 28.8 29.1 24.4
Progression Factor 1.42 0.81 0.61 1.90 0.59 0.78 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 26.5 8.0 1.0 91.4 4.0 0.4 43.9 8.3 3.9 84.3 2.8 0.7
Delay (s) 56.2 33.0 15.2 138.3 23.2 21.0 69.8 39.1 30.5 113.1 31.9 25.1
Level of Service E C B F C C E D C F C C
Approach Delay (s) 34.6 52.4 41.6 42.8
Approach LOS C D D D

Intersection Summary
HCM 2000 Control Delay 41.7 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.11
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.8
Intersection Capacity Utilization 102.4% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 150 1416 174 101 795 111 121 36 88 188 34 179
Future Volume (vph) 150 1416 174 101 795 111 121 36 88 188 34 179
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 136.0 30.0 70.0 30.0 30.0 0.0 100.0 0.0
Storage Lanes 1 1 1 1 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.98 1.00 0.98 1.00 0.99 0.99 0.99
Frt 0.850 0.850 0.893 0.874
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1825 3579 1633 1825 3544 1601 1825 1692 0 1825 1660 0
Flt Permitted 0.262 0.131 0.478 0.671
Satd. Flow (perm) 503 3579 1593 252 3544 1562 917 1692 0 1281 1660 0
Right Turn on Red No No Yes Yes
Satd. Flow (RTOR) 23 188
Link Speed (k/h) 60 60 50 50
Link Distance (m) 88.9 77.5 172.1 141.6
Travel Time (s) 5.3 4.7 12.4 10.2
Confl. Peds. (#/hr) 2 2 2 2 2 8 8 2
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 2% 0% 0% 3% 2% 0% 0% 0% 0% 0% 0%
Adj. Flow (vph) 163 1539 189 110 864 121 132 39 96 204 37 195
Shared Lane Traffic (%)
Lane Group Flow (vph) 163 1539 189 110 864 121 132 135 0 204 232 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 1 0 0 1 1 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 24.0 0.0 0.0 15.0 15.0 15.0 15.0
Trailing Detector (m) 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 9.0 1.8 1.8 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 5 2 6 8 4
Permitted Phases 2 2 6 6 8 4
Detector Phase 5 2 2 6 6 6 8 8 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 8.0 29.6 29.6 29.6 29.6 29.6 39.0 39.0 39.0 39.0
Total Split (s) 8.0 61.0 61.0 53.0 53.0 53.0 39.0 39.0 39.0 39.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 8.0% 61.0% 61.0% 53.0% 53.0% 53.0% 39.0% 39.0% 39.0% 39.0%
Maximum Green (s) 5.0 54.4 54.4 46.4 46.4 46.4 32.1 32.1 32.1 32.1
Yellow Time (s) 3.0 4.4 4.4 4.4 4.4 4.4 3.6 3.6 3.6 3.6
All-Red Time (s) 0.0 2.2 2.2 2.2 2.2 2.2 3.3 3.3 3.3 3.3
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.6 6.6 6.6 6.6 6.6 6.9 6.9 6.9 6.9
Lead/Lag Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max C-Max C-Max C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 16.0 16.0 16.0 16.0 16.0 25.0 25.0 25.0 25.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 68.7 65.1 65.1 55.1 55.1 55.1 21.4 21.4 21.4 21.4
Actuated g/C Ratio 0.69 0.65 0.65 0.55 0.55 0.55 0.21 0.21 0.21 0.21
v/c Ratio 0.37 0.66 0.18 0.80 0.44 0.14 0.68 0.36 0.75 0.46
Control Delay 8.2 14.2 8.1 69.0 26.3 21.8 52.0 28.4 52.6 10.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 8.2 14.2 8.1 69.0 26.3 21.8 52.0 28.4 52.6 10.4
LOS A B A E C C D C D B
Approach Delay 13.1 30.1 40.1 30.2
Approach LOS B C D C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 64 (64%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 110
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.80
Intersection Signal Delay: 22.1 Intersection LOS: C
Intersection Capacity Utilization 101.0% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     207: PLAZA ENTRANCE/COSTCO ENTRANCE & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 163 1539 189 110 864 121 132 135 204 232
v/c Ratio 0.37 0.66 0.18 0.80 0.44 0.14 0.68 0.36 0.75 0.46
Control Delay 8.2 14.2 8.1 69.0 26.3 21.8 52.0 28.4 52.6 10.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 8.2 14.2 8.1 69.0 26.3 21.8 52.0 28.4 52.6 10.4
Queue Length 50th (m) 10.1 112.0 12.9 21.9 82.6 17.4 23.7 18.4 37.3 7.0
Queue Length 95th (m) m26.5 143.4 m38.3 m#48.0 106.1 m33.5 39.2 31.1 55.3 23.5
Internal Link Dist (m) 64.9 53.5 148.1 117.6
Turn Bay Length (m) 136.0 30.0 70.0 30.0 30.0 100.0
Base Capacity (vph) 439 2331 1037 138 1951 859 294 558 411 660
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.37 0.66 0.18 0.80 0.44 0.14 0.45 0.24 0.50 0.35

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 150 1416 174 101 795 111 121 36 88 188 34 179
Future Volume (vph) 150 1416 174 101 795 111 121 36 88 188 34 179
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 6.6 6.6 6.6 6.6 6.6 6.9 6.9 6.9 6.9
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.98 1.00 0.99 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.89 1.00 0.87
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1825 3579 1593 1824 3544 1562 1823 1693 1814 1659
Flt Permitted 0.26 1.00 1.00 0.13 1.00 1.00 0.48 1.00 0.67 1.00
Satd. Flow (perm) 504 3579 1593 251 3544 1562 918 1693 1280 1659
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 163 1539 189 110 864 121 132 39 96 204 37 195
RTOR Reduction (vph) 0 0 0 0 0 0 0 18 0 0 148 0
Lane Group Flow (vph) 163 1539 189 110 864 121 132 117 0 204 84 0
Confl. Peds. (#/hr) 2 2 2 2 2 8 8 2
Heavy Vehicles (%) 0% 2% 0% 0% 3% 2% 0% 0% 0% 0% 0% 0%
Turn Type pm+pt NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 5 2 6 8 4
Permitted Phases 2 2 6 6 8 4
Actuated Green, G (s) 65.1 65.1 65.1 55.0 55.0 55.0 21.4 21.4 21.4 21.4
Effective Green, g (s) 65.1 65.1 65.1 55.0 55.0 55.0 21.4 21.4 21.4 21.4
Actuated g/C Ratio 0.65 0.65 0.65 0.55 0.55 0.55 0.21 0.21 0.21 0.21
Clearance Time (s) 3.0 6.6 6.6 6.6 6.6 6.6 6.9 6.9 6.9 6.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 421 2329 1037 138 1949 859 196 362 273 355
v/s Ratio Prot 0.03 c0.43 0.24 0.07 0.05
v/s Ratio Perm 0.22 0.12 c0.44 0.08 0.14 c0.16
v/c Ratio 0.39 0.66 0.18 0.80 0.44 0.14 0.67 0.32 0.75 0.24
Uniform Delay, d1 7.6 10.7 6.9 18.0 13.4 11.0 36.1 33.2 36.8 32.5
Progression Factor 0.97 1.08 0.95 1.68 1.74 1.65 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 1.1 0.3 30.3 0.6 0.3 8.8 0.5 10.6 0.3
Delay (s) 7.8 12.7 6.8 60.7 23.9 18.3 44.9 33.7 47.4 32.9
Level of Service A B A E C B D C D C
Approach Delay (s) 11.7 27.0 39.2 39.7
Approach LOS B C D D

Intersection Summary
HCM 2000 Control Delay 21.5 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.5
Intersection Capacity Utilization 101.0% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 228 1768 77 26 657 56 77 14 23 160 9 252
Future Volume (vph) 228 1768 77 26 657 56 77 14 23 160 9 252
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 70.0 55.0 70.0 55.0 15.0 0.0 45.0 0.0
Storage Lanes 1 1 1 1 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor *0.20 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.96 1.00 0.96 0.99 0.98 0.97 0.98
Frt 0.850 0.850 0.906 0.855
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 361 3614 1633 1825 3579 1633 1825 1698 0 1825 1594 0
Flt Permitted 0.210 0.154 0.302 0.731
Satd. Flow (perm) 79 3614 1568 296 3579 1571 577 1698 0 1368 1594 0
Right Turn on Red No No Yes Yes
Satd. Flow (RTOR) 11 274
Link Speed (k/h) 60 70 48 48
Link Distance (m) 96.0 102.3 170.5 140.1
Travel Time (s) 5.8 5.3 12.8 10.5
Confl. Peds. (#/hr) 9 10 10 9 9 11 11 9
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 1% 0% 0% 2% 0% 0% 0% 0% 0% 0% 1%
Adj. Flow (vph) 248 1922 84 28 714 61 84 15 25 174 10 274
Shared Lane Traffic (%)
Lane Group Flow (vph) 248 1922 84 28 714 61 84 40 0 174 284 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 2 1 0 0 1 1 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 15.2 23.0 0.0 0.0 9.0 9.0 9.0 15.0
Trailing Detector (m) 15.0 0.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 9.0 1.8 1.8 9.0 9.0 9.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 13.4
Detector 2 Size(m) 1.8
Detector 2 Type Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0
Turn Type pm+pt NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 5 2 6 8 4
Permitted Phases 2 2 6 6 8 4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector Phase 5 2 2 6 6 6 8 8 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 8.0 31.6 31.6 31.6 31.6 31.6 27.0 27.0 35.5 35.5
Total Split (s) 32.0 64.5 64.5 32.5 32.5 32.5 35.5 35.5 35.5 35.5
Total Split (%) 32.0% 64.5% 64.5% 32.5% 32.5% 32.5% 35.5% 35.5% 35.5% 35.5%
Maximum Green (s) 29.0 57.9 57.9 25.9 25.9 25.9 29.0 29.0 29.0 29.0
Yellow Time (s) 3.0 4.3 4.3 4.3 4.3 4.3 3.3 3.3 3.3 3.3
All-Red Time (s) 0.0 2.3 2.3 2.3 2.3 2.3 3.2 3.2 3.2 3.2
Lost Time Adjust (s) -3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 0.0 6.6 6.6 6.6 6.6 6.6 6.5 6.5 6.5 6.5
Lead/Lag Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max C-Max C-Max C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 18.0 18.0 18.0 18.0 18.0 5.0 5.0 22.0 22.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 75.3 68.7 68.7 25.9 25.9 25.9 18.2 18.2 18.2 18.2
Actuated g/C Ratio 0.75 0.69 0.69 0.26 0.26 0.26 0.18 0.18 0.18 0.18
v/c Ratio 1.38 0.77 0.08 0.37 0.77 0.15 0.81 0.13 0.70 0.55
Control Delay 201.0 17.2 10.0 46.5 40.9 29.9 85.4 25.4 52.6 9.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 201.0 17.2 10.0 46.5 40.9 29.9 85.4 25.4 52.6 9.0
LOS F B A D D C F C D A
Approach Delay 37.2 40.2 66.0 25.5
Approach LOS D D E C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 120
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.38
Intersection Signal Delay: 37.4 Intersection LOS: D
Intersection Capacity Utilization 112.9% ICU Level of Service H
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     209: PLAZA ENTRANCE/FIRST PROFESSIONAL & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 248 1922 84 28 714 61 84 40 174 284
v/c Ratio 1.38 0.77 0.08 0.37 0.77 0.15 0.81 0.13 0.70 0.55
Control Delay 201.0 17.2 10.0 46.5 40.9 29.9 85.4 25.4 52.6 9.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 201.0 17.2 10.0 46.5 40.9 29.9 85.4 25.4 52.6 9.0
Queue Length 50th (m) ~299.5 136.8 6.8 4.5 67.4 9.1 15.8 4.7 32.0 1.6
Queue Length 95th (m) m#320.5 m155.2 m7.6 13.7 88.3 19.4 #33.3 12.2 49.2 20.6
Internal Link Dist (m) 72.0 78.3 146.5 116.1
Turn Bay Length (m) 70.0 55.0 70.0 55.0 15.0 45.0
Base Capacity (vph) 180 2484 1077 76 926 406 167 500 396 656
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.38 0.77 0.08 0.37 0.77 0.15 0.50 0.08 0.44 0.43

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 228 1768 77 26 657 56 77 14 23 160 9 252
Future Volume (vph) 228 1768 77 26 657 56 77 14 23 160 9 252
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 0.0 6.6 6.6 6.6 6.6 6.6 6.5 6.5 6.5 6.5
Lane Util. Factor *0.20 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.96 1.00 1.00 0.96 1.00 0.98 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.97 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.91 1.00 0.86
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 361 3614 1568 1823 3579 1571 1815 1699 1778 1594
Flt Permitted 0.21 1.00 1.00 0.15 1.00 1.00 0.30 1.00 0.73 1.00
Satd. Flow (perm) 80 3614 1568 296 3579 1571 576 1699 1368 1594
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 248 1922 84 28 714 61 84 15 25 174 10 274
RTOR Reduction (vph) 0 0 0 0 0 0 0 9 0 0 224 0
Lane Group Flow (vph) 248 1922 84 28 714 61 84 31 0 174 60 0
Confl. Peds. (#/hr) 9 10 10 9 9 11 11 9
Heavy Vehicles (%) 1% 1% 0% 0% 2% 0% 0% 0% 0% 0% 0% 1%
Turn Type pm+pt NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 5 2 6 8 4
Permitted Phases 2 2 6 6 8 4
Actuated Green, G (s) 68.7 68.7 68.7 25.9 25.9 25.9 18.2 18.2 18.2 18.2
Effective Green, g (s) 71.7 68.7 68.7 25.9 25.9 25.9 18.2 18.2 18.2 18.2
Actuated g/C Ratio 0.72 0.69 0.69 0.26 0.26 0.26 0.18 0.18 0.18 0.18
Clearance Time (s) 3.0 6.6 6.6 6.6 6.6 6.6 6.5 6.5 6.5 6.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 177 2482 1077 76 926 406 104 309 248 290
v/s Ratio Prot c0.60 c0.53 0.20 0.02 0.04
v/s Ratio Perm 0.40 0.05 0.09 0.04 c0.15 0.13
v/c Ratio 1.40 0.77 0.08 0.37 0.77 0.15 0.81 0.10 0.70 0.21
Uniform Delay, d1 21.0 10.5 5.2 30.4 34.3 28.6 39.2 34.1 38.4 34.8
Progression Factor 1.43 1.42 1.55 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 183.7 0.2 0.0 13.2 6.2 0.8 35.2 0.1 8.7 0.4
Delay (s) 213.7 15.1 8.0 43.6 40.5 29.3 74.4 34.2 47.0 35.1
Level of Service F B A D D C E C D D
Approach Delay (s) 36.7 39.7 61.4 39.6
Approach LOS D D E D

Intersection Summary
HCM 2000 Control Delay 38.6 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.07
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 13.1
Intersection Capacity Utilization 112.9% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 370 1187 182 225 708 164 157 1151 334 140 724 108
Future Volume (vph) 370 1187 182 225 708 164 157 1151 334 140 724 108
Ideal Flow (vphpl) 1900 1900 1900 2050 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 150.0 85.0 103.0 89.0 150.0 131.0 95.0 83.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.91 1.00 1.00 0.91 1.00
Ped Bike Factor 0.99 0.96 1.00 0.96 1.00 0.94 0.99 0.97
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1825 3614 1601 1950 3579 1617 1772 5193 1617 1807 5142 1617
Flt Permitted 0.215 0.093 0.217 0.120
Satd. Flow (perm) 410 3614 1544 190 3579 1546 403 5193 1527 227 5142 1572
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 183 178 201 117
Link Speed (k/h) 60 60 60 60
Link Distance (m) 314.8 255.3 409.2 152.3
Travel Time (s) 18.9 15.3 24.6 9.1
Confl. Peds. (#/hr) 30 22 22 30 14 38 38 14
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 1% 2% 1% 2% 1% 3% 1% 1% 1% 2% 1%
Adj. Flow (vph) 402 1290 198 245 770 178 171 1251 363 152 787 117
Shared Lane Traffic (%)
Lane Group Flow (vph) 402 1290 198 245 770 178 171 1251 363 152 787 117
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.89 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Minimum Split (s) 8.0 41.0 41.0 8.0 41.0 41.0 8.0 38.0 38.0 8.0 38.0 38.0
Total Split (s) 23.0 57.0 57.0 13.0 47.0 47.0 12.0 40.0 40.0 10.0 38.0 38.0
Total Split (%) 19.2% 47.5% 47.5% 10.8% 39.2% 39.2% 10.0% 33.3% 33.3% 8.3% 31.7% 31.7%
Maximum Green (s) 20.0 50.1 50.1 10.0 40.1 40.1 9.0 33.3 33.3 7.0 31.3 31.3
Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.2 4.2
All-Red Time (s) 0.0 2.7 2.7 0.0 2.7 2.7 0.0 2.5 2.5 0.0 2.5 2.5
Lost Time Adjust (s) -2.0 0.0 0.0 -3.0 0.0 0.0 0.0 0.0 0.0 -2.0 0.0 0.0
Total Lost Time (s) 1.0 6.9 6.9 0.0 6.9 6.9 3.0 6.7 6.7 1.0 6.7 6.7
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 26.0 26.0 26.0 26.0 24.0 24.0 24.0 24.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 69.0 50.1 50.1 60.0 40.1 40.1 46.0 33.3 33.3 46.0 31.3 31.3
Actuated g/C Ratio 0.58 0.42 0.42 0.50 0.33 0.33 0.38 0.28 0.28 0.38 0.26 0.26
v/c Ratio 0.81 0.86 0.26 0.86 0.64 0.28 0.67 0.87 0.64 0.74 0.59 0.24
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Control Delay 38.9 33.7 5.0 72.2 22.5 2.5 39.0 48.9 22.2 46.3 40.8 7.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 38.9 33.7 5.0 72.2 22.5 2.5 39.0 48.9 22.2 46.3 40.8 7.4
LOS D C A E C A D D C D D A
Approach Delay 31.8 29.7 42.5 37.9
Approach LOS C C D D

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 74.4 (62%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 95
Control Type: Pretimed
Maximum v/c Ratio: 0.87
Intersection Signal Delay: 35.7 Intersection LOS: D
Intersection Capacity Utilization 100.5% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     280: RR 31 (WESTNEY RD) & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 402 1290 198 245 770 178 171 1251 363 152 787 117
v/c Ratio 0.81 0.86 0.26 0.86 0.64 0.28 0.67 0.87 0.64 0.74 0.59 0.24
Control Delay 38.9 33.7 5.0 72.2 22.5 2.5 39.0 48.9 22.2 46.3 40.8 7.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 38.9 33.7 5.0 72.2 22.5 2.5 39.0 48.9 22.2 46.3 40.8 7.4
Queue Length 50th (m) 58.6 102.7 0.0 34.9 82.4 5.9 26.8 102.8 32.9 22.8 59.4 0.0
Queue Length 95th (m) #109.8 142.2 17.0 #84.6 68.0 1.2 #43.9 121.2 66.4 #48.3 73.2 13.9
Internal Link Dist (m) 290.8 231.3 385.2 128.3
Turn Bay Length (m) 150.0 85.0 103.0 89.0 150.0 131.0 95.0 83.0
Base Capacity (vph) 495 1508 751 285 1195 635 257 1441 568 205 1341 496
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.81 0.86 0.26 0.86 0.64 0.28 0.67 0.87 0.64 0.74 0.59 0.24

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 370 1187 182 225 708 164 157 1151 334 140 724 108
Future Volume (vph) 370 1187 182 225 708 164 157 1151 334 140 724 108
Ideal Flow (vphpl) 1900 1900 1900 2050 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 1.0 6.9 6.9 0.0 6.9 6.9 3.0 6.7 6.7 1.0 6.7 6.7
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.91 1.00 1.00 0.91 1.00
Frpb, ped/bikes 1.00 1.00 0.96 1.00 1.00 0.96 1.00 1.00 0.94 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1822 3614 1544 1949 3579 1546 1771 5193 1527 1806 5142 1572
Flt Permitted 0.22 1.00 1.00 0.09 1.00 1.00 0.22 1.00 1.00 0.12 1.00 1.00
Satd. Flow (perm) 413 3614 1544 190 3579 1546 404 5193 1527 228 5142 1572
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 402 1290 198 245 770 178 171 1251 363 152 787 117
RTOR Reduction (vph) 0 0 107 0 0 119 0 0 145 0 0 86
Lane Group Flow (vph) 402 1290 91 245 770 59 171 1251 218 152 787 31
Confl. Peds. (#/hr) 30 22 22 30 14 38 38 14
Heavy Vehicles (%) 0% 1% 2% 1% 2% 1% 3% 1% 1% 1% 2% 1%
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Actuated Green, G (s) 63.1 50.1 50.1 50.1 40.1 40.1 42.3 33.3 33.3 38.3 31.3 31.3
Effective Green, g (s) 65.1 50.1 50.1 56.1 40.1 40.1 42.3 33.3 33.3 42.3 31.3 31.3
Actuated g/C Ratio 0.54 0.42 0.42 0.47 0.33 0.33 0.35 0.28 0.28 0.35 0.26 0.26
Clearance Time (s) 3.0 6.9 6.9 3.0 6.9 6.9 3.0 6.7 6.7 3.0 6.7 6.7
Lane Grp Cap (vph) 482 1508 644 279 1195 516 244 1441 423 198 1341 410
v/s Ratio Prot c0.15 0.36 c0.09 0.22 c0.05 c0.24 c0.06 0.15
v/s Ratio Perm 0.30 0.06 c0.31 0.04 0.19 0.14 0.21 0.02
v/c Ratio 0.83 0.86 0.14 0.88 0.64 0.12 0.70 0.87 0.51 0.77 0.59 0.07
Uniform Delay, d1 19.1 31.7 21.6 30.6 33.9 27.7 28.7 41.3 36.5 29.9 38.7 33.4
Progression Factor 1.63 0.88 1.06 1.70 0.59 0.36 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 12.9 5.3 0.4 27.4 2.4 0.4 15.5 7.3 4.4 24.4 1.9 0.4
Delay (s) 44.0 33.3 23.3 79.4 22.3 10.3 44.2 48.6 41.0 54.3 40.6 33.8
Level of Service D C C E C B D D D D D C
Approach Delay (s) 34.5 32.3 46.6 41.8
Approach LOS C C D D

Intersection Summary
HCM 2000 Control Delay 39.0 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.6
Intersection Capacity Utilization 100.5% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 113 1597 1021 81 278 171
Future Volume (vph) 113 1597 1021 81 278 171
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 55.0 158.0 25.0 0.0
Storage Lanes 1 1 1 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Ped Bike Factor 0.93 1.00 0.99
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1825 3579 3579 1633 1825 1633
Flt Permitted 0.189 0.950
Satd. Flow (perm) 363 3579 3579 1517 1823 1612
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 88 186
Link Speed (k/h) 60 60 50
Link Distance (m) 255.3 279.4 117.5
Travel Time (s) 15.3 16.8 8.5
Confl. Peds. (#/hr) 19 19 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 2% 2% 0% 0% 0%
Adj. Flow (vph) 123 1736 1110 88 302 186
Shared Lane Traffic (%)
Lane Group Flow (vph) 123 1736 1110 88 302 186
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14
Number of Detectors 1 0 0 0 1 1
Detector Template 
Leading Detector (m) 14.0 0.0 0.0 0.0 15.0 15.0
Trailing Detector (m) 5.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 5.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 1.8 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA NA Perm Perm Perm
Protected Phases 5 2 6
Permitted Phases 2 6 4 4
Detector Phase 5 2 6 6 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 20.0 8.0 8.0
Minimum Split (s) 8.0 28.5 28.5 28.5 38.3 38.3
Total Split (s) 12.0 81.0 69.0 69.0 39.0 39.0
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Lane Group EBL EBT WBT WBR SBL SBR
Total Split (%) 10.0% 67.5% 57.5% 57.5% 32.5% 32.5%
Maximum Green (s) 9.0 74.5 62.5 62.5 32.7 32.7
Yellow Time (s) 3.0 4.3 4.3 4.3 3.3 3.3
All-Red Time (s) 0.0 2.2 2.2 2.2 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.5 6.5 6.5 6.3 6.3
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max C-Max None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 15.0 15.0 15.0 25.0 25.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 85.7 82.2 71.6 71.6 25.0 25.0
Actuated g/C Ratio 0.71 0.68 0.60 0.60 0.21 0.21
v/c Ratio 0.35 0.71 0.52 0.09 0.79 0.39
Control Delay 7.3 11.1 11.8 1.6 60.0 7.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 7.3 11.1 11.8 1.6 60.0 7.3
LOS A B B A E A
Approach Delay 10.8 11.1 39.9
Approach LOS B B D

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 52.8 (44%), Referenced to phase 2:EBTL and 6:WBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.79
Intersection Signal Delay: 14.9 Intersection LOS: B
Intersection Capacity Utilization 70.6% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     282: HWY 2 (KINGSTON RD) & WESTNEY PLAZA
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Group Flow (vph) 123 1736 1110 88 302 186
v/c Ratio 0.35 0.71 0.52 0.09 0.79 0.39
Control Delay 7.3 11.1 11.8 1.6 60.0 7.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 7.3 11.1 11.8 1.6 60.0 7.3
Queue Length 50th (m) 5.5 75.8 49.1 0.0 67.9 0.0
Queue Length 95th (m) m12.0 116.5 58.5 2.9 91.6 16.8
Internal Link Dist (m) 231.3 255.4 93.5
Turn Bay Length (m) 55.0 158.0 25.0
Base Capacity (vph) 368 2450 2135 940 496 574
Starvation Cap Reductn 0 2 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.33 0.71 0.52 0.09 0.61 0.32

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 113 1597 1021 81 278 171
Future Volume (vph) 113 1597 1021 81 278 171
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 6.5 6.5 6.5 6.3 6.3
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.93 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1823 3579 3579 1517 1823 1612
Flt Permitted 0.19 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 362 3579 3579 1517 1823 1612
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 123 1736 1110 88 302 186
RTOR Reduction (vph) 0 0 0 35 0 147
Lane Group Flow (vph) 123 1736 1110 53 302 39
Confl. Peds. (#/hr) 19 19 1 1
Heavy Vehicles (%) 0% 2% 2% 0% 0% 0%
Turn Type pm+pt NA NA Perm Perm Perm
Protected Phases 5 2 6
Permitted Phases 2 6 4 4
Actuated Green, G (s) 82.2 82.2 71.6 71.6 25.0 25.0
Effective Green, g (s) 82.2 82.2 71.6 71.6 25.0 25.0
Actuated g/C Ratio 0.69 0.69 0.60 0.60 0.21 0.21
Clearance Time (s) 3.0 6.5 6.5 6.5 6.3 6.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 340 2451 2135 905 379 335
v/s Ratio Prot 0.02 c0.49 0.31
v/s Ratio Perm 0.22 0.03 c0.17 0.02
v/c Ratio 0.36 0.71 0.52 0.06 0.80 0.12
Uniform Delay, d1 8.6 11.6 14.2 10.1 45.1 38.5
Progression Factor 0.91 0.78 0.71 0.51 1.00 1.00
Incremental Delay, d2 0.4 1.1 0.8 0.1 11.1 0.2
Delay (s) 8.2 10.1 10.9 5.2 56.2 38.7
Level of Service A B B A E D
Approach Delay (s) 9.9 10.5 49.5
Approach LOS A B D

Intersection Summary
HCM 2000 Control Delay 15.6 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 15.8
Intersection Capacity Utilization 70.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 116 1579 91 76 1045 30 61 83 116 15 41 99
Future Volume (vph) 116 1579 91 76 1045 30 61 83 116 15 41 99
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 71.0 75.0 50.0 95.0 27.0 0.0 25.0 0.0
Storage Lanes 1 1 1 1 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.97 0.91 0.98 0.99 0.99 0.97
Frt 0.850 0.850 0.912 0.894
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1807 3544 1617 1772 3579 1633 1772 1690 0 1825 1613 0
Flt Permitted 0.224 0.099 0.564 0.386
Satd. Flow (perm) 422 3544 1561 185 3579 1490 1032 1690 0 736 1613 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 99 34 30 94
Link Speed (k/h) 60 60 50 50
Link Distance (m) 279.4 410.0 285.6 238.3
Travel Time (s) 16.8 24.6 20.6 17.2
Confl. Peds. (#/hr) 23 5 5 23 19 8 8 19
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 3% 1% 3% 2% 0% 3% 0% 4% 0% 8% 2%
Adj. Flow (vph) 126 1716 99 83 1136 33 66 90 126 16 45 108
Shared Lane Traffic (%)
Lane Group Flow (vph) 126 1716 99 83 1136 33 66 216 0 16 153 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 0 0 0 0 0 0 1 1 1 1
Detector Template 
Leading Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 15.0 15.0 15.0 15.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 1.8 1.8 1.8 1.8 1.8 1.8 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 2 6 6 8 4
Detector Phase 2 2 2 6 6 6 8 8 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 28.0 28.0 28.0 28.0 28.0 28.0 35.0 35.0 35.0 35.0
Total Split (s) 85.0 85.0 85.0 85.0 85.0 85.0 35.0 35.0 35.0 35.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 70.8% 70.8% 70.8% 70.8% 70.8% 70.8% 29.2% 29.2% 29.2% 29.2%
Maximum Green (s) 78.3 78.3 78.3 78.3 78.3 78.3 28.3 28.3 28.3 28.3
Yellow Time (s) 4.7 4.7 4.7 4.7 4.7 4.7 3.9 3.9 3.9 3.9
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.8 2.8 2.8 2.8
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.7 6.7 6.7 6.7 6.7 6.7 6.7 6.7 6.7 6.7
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max C-Max C-Max None None None None
Walk Time (s) 15.0 15.0 15.0 15.0 15.0 15.0 20.0 20.0 20.0 20.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 8.0 8.0 8.0 8.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 87.9 87.9 87.9 87.9 87.9 87.9 18.7 18.7 18.7 18.7
Actuated g/C Ratio 0.73 0.73 0.73 0.73 0.73 0.73 0.16 0.16 0.16 0.16
v/c Ratio 0.41 0.66 0.08 0.61 0.43 0.03 0.41 0.75 0.14 0.46
Control Delay 6.6 5.1 0.2 34.0 7.5 2.0 51.8 57.0 43.6 22.6
Queue Delay 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 6.6 5.1 0.2 34.0 7.5 2.0 51.8 57.0 43.6 22.6
LOS A A A C A A D E D C
Approach Delay 5.0 9.1 55.8 24.6
Approach LOS A A E C

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 51.6 (43%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 110
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.75
Intersection Signal Delay: 11.2 Intersection LOS: B
Intersection Capacity Utilization 105.3% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     283: RITCHIE AV/CHAPMAN DR & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 126 1716 99 83 1136 33 66 216 16 153
v/c Ratio 0.41 0.66 0.08 0.61 0.43 0.03 0.41 0.75 0.14 0.46
Control Delay 6.6 5.1 0.2 34.0 7.5 2.0 51.8 57.0 43.6 22.6
Queue Delay 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 6.6 5.1 0.2 34.0 7.5 2.0 51.8 57.0 43.6 22.6
Queue Length 50th (m) 5.7 41.3 0.0 8.3 48.4 0.0 14.2 42.5 3.3 12.3
Queue Length 95th (m) m8.1 44.0 m0.0 #42.5 75.2 3.1 26.5 64.1 9.4 30.0
Internal Link Dist (m) 255.4 386.0 261.6 214.3
Turn Bay Length (m) 71.0 75.0 50.0 95.0 27.0 25.0
Base Capacity (vph) 309 2596 1170 135 2622 1100 243 421 173 452
Starvation Cap Reductn 0 82 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.41 0.68 0.08 0.61 0.43 0.03 0.27 0.51 0.09 0.34

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 116 1579 91 76 1045 30 61 83 116 15 41 99
Future Volume (vph) 116 1579 91 76 1045 30 61 83 116 15 41 99
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.7 6.7 6.7 6.7 6.7 6.7 6.7 6.7 6.7 6.7
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 0.91 1.00 0.99 1.00 0.97
Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 0.98 1.00 0.99 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.91 1.00 0.89
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1787 3544 1561 1772 3579 1490 1739 1691 1813 1613
Flt Permitted 0.22 1.00 1.00 0.10 1.00 1.00 0.56 1.00 0.39 1.00
Satd. Flow (perm) 421 3544 1561 184 3579 1490 1032 1691 737 1613
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 126 1716 99 83 1136 33 66 90 126 16 45 108
RTOR Reduction (vph) 0 0 26 0 0 9 0 25 0 0 79 0
Lane Group Flow (vph) 126 1716 73 83 1136 24 66 191 0 16 74 0
Confl. Peds. (#/hr) 23 5 5 23 19 8 8 19
Heavy Vehicles (%) 1% 3% 1% 3% 2% 0% 3% 0% 4% 0% 8% 2%
Turn Type Perm NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 2 6 6 8 4
Actuated Green, G (s) 87.9 87.9 87.9 87.9 87.9 87.9 18.7 18.7 18.7 18.7
Effective Green, g (s) 87.9 87.9 87.9 87.9 87.9 87.9 18.7 18.7 18.7 18.7
Actuated g/C Ratio 0.73 0.73 0.73 0.73 0.73 0.73 0.16 0.16 0.16 0.16
Clearance Time (s) 6.7 6.7 6.7 6.7 6.7 6.7 6.7 6.7 6.7 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 308 2595 1143 134 2621 1091 160 263 114 251
v/s Ratio Prot c0.48 0.32 c0.11 0.05
v/s Ratio Perm 0.30 0.05 0.45 0.02 0.06 0.02
v/c Ratio 0.41 0.66 0.06 0.62 0.43 0.02 0.41 0.73 0.14 0.29
Uniform Delay, d1 6.1 8.3 4.5 7.9 6.3 4.4 45.7 48.2 43.7 44.8
Progression Factor 0.46 0.44 0.07 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.8 1.0 0.1 19.6 0.5 0.0 1.7 9.5 0.6 0.7
Delay (s) 5.7 4.7 0.4 27.5 6.8 4.4 47.4 57.7 44.3 45.5
Level of Service A A A C A A D E D D
Approach Delay (s) 4.5 8.1 55.3 45.3
Approach LOS A A E D

Intersection Summary
HCM 2000 Control Delay 11.6 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 13.4
Intersection Capacity Utilization 105.3% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 137 1632 45 41 915 43 41 9 42 105 7 137
Future Volume (vph) 137 1632 45 41 915 43 41 9 42 105 7 137
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 65.0 30.0 35.0 110.0 15.0 0.0 95.0 0.0
Storage Lanes 1 1 1 1 1 0 1 0
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.95 0.95 0.99 0.98 0.98 0.98
Frt 0.850 0.850 0.877 0.858
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1825 3614 1633 1825 3579 1633 1825 1645 0 1825 1618 0
Flt Permitted 0.236 0.103 0.604 0.720
Satd. Flow (perm) 451 3614 1548 198 3579 1557 1153 1645 0 1362 1618 0
Right Turn on Red No No Yes Yes
Satd. Flow (RTOR) 10 149
Link Speed (k/h) 60 60 50 50
Link Distance (m) 103.8 78.1 173.0 140.7
Travel Time (s) 6.2 4.7 12.5 10.1
Confl. Peds. (#/hr) 14 17 17 14 8 18 18 8
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 1% 0% 0% 2% 0% 0% 0% 0% 0% 0% 0%
Adj. Flow (vph) 149 1774 49 45 995 47 45 10 46 114 8 149
Shared Lane Traffic (%)
Lane Group Flow (vph) 149 1774 49 45 995 47 45 56 0 114 157 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 0 0 1 0 0 1 1 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 24.0 0.0 0.0 9.0 9.0 13.0 13.0
Trailing Detector (m) 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 -2.0 -2.0
Detector 1 Position(m) 15.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 -2.0 -2.0
Detector 1 Size(m) 9.0 1.8 1.8 9.0 1.8 1.8 9.0 9.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 5 2 6 8 4
Permitted Phases 2 2 6 6 8 4
Detector Phase 5 2 2 6 6 6 8 8 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 8.0 32.6 32.6 32.6 32.6 32.6 39.9 39.9 39.9 39.9
Total Split (s) 9.0 60.1 60.1 51.1 51.1 51.1 39.9 39.9 39.9 39.9
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (%) 9.0% 60.1% 60.1% 51.1% 51.1% 51.1% 39.9% 39.9% 39.9% 39.9%
Maximum Green (s) 6.0 53.5 53.5 44.5 44.5 44.5 32.8 32.8 32.8 32.8
Yellow Time (s) 3.0 4.4 4.4 4.4 4.4 4.4 3.6 3.6 3.6 3.6
All-Red Time (s) 0.0 2.2 2.2 2.2 2.2 2.2 3.5 3.5 3.5 3.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.6 6.6 6.6 6.6 6.6 7.1 7.1 7.1 7.1
Lead/Lag Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max C-Max C-Max C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 19.0 19.0 19.0 19.0 19.0 25.0 25.0 25.0 25.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 76.0 72.4 72.4 62.5 62.5 62.5 13.9 13.9 13.9 13.9
Actuated g/C Ratio 0.76 0.72 0.72 0.62 0.62 0.62 0.14 0.14 0.14 0.14
v/c Ratio 0.34 0.68 0.04 0.37 0.45 0.05 0.28 0.24 0.60 0.44
Control Delay 3.8 7.2 3.3 19.9 10.3 4.5 41.1 33.3 52.8 11.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 3.8 7.2 3.3 19.9 10.3 4.5 41.1 33.3 52.8 11.1
LOS A A A B B A D C D B
Approach Delay 6.9 10.5 36.8 28.6
Approach LOS A B D C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 85
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.68
Intersection Signal Delay: 10.6 Intersection LOS: B
Intersection Capacity Utilization 107.0% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     289: HAKIM PLAZA/DURHAM CENTRE & HWY 2 (KINGSTON RD)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 149 1774 49 45 995 47 45 56 114 157
v/c Ratio 0.34 0.68 0.04 0.37 0.45 0.05 0.28 0.24 0.60 0.44
Control Delay 3.8 7.2 3.3 19.9 10.3 4.5 41.1 33.3 52.8 11.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 3.8 7.2 3.3 19.9 10.3 4.5 41.1 33.3 52.8 11.1
Queue Length 50th (m) 4.0 44.3 1.5 5.9 82.7 2.0 7.9 8.0 21.1 1.4
Queue Length 95th (m) m6.2 m73.0 m2.5 10.5 108.3 5.5 17.1 17.9 36.0 17.4
Internal Link Dist (m) 79.8 54.1 149.0 116.7
Turn Bay Length (m) 65.0 30.0 35.0 110.0 15.0 95.0
Base Capacity (vph) 439 2615 1120 123 2235 972 378 546 446 630
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.34 0.68 0.04 0.37 0.45 0.05 0.12 0.10 0.26 0.25

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 137 1632 45 41 915 43 41 9 42 105 7 137
Future Volume (vph) 137 1632 45 41 915 43 41 9 42 105 7 137
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 6.6 6.6 6.6 6.6 6.6 7.1 7.1 7.1 7.1
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.98 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.98 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.88 1.00 0.86
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1823 3614 1548 1821 3579 1557 1814 1645 1797 1617
Flt Permitted 0.24 1.00 1.00 0.10 1.00 1.00 0.60 1.00 0.72 1.00
Satd. Flow (perm) 453 3614 1548 198 3579 1557 1154 1645 1363 1617
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 149 1774 49 45 995 47 45 10 46 114 8 149
RTOR Reduction (vph) 0 0 0 0 0 0 0 9 0 0 128 0
Lane Group Flow (vph) 149 1774 49 45 995 47 45 47 0 114 29 0
Confl. Peds. (#/hr) 14 17 17 14 8 18 18 8
Heavy Vehicles (%) 0% 1% 0% 0% 2% 0% 0% 0% 0% 0% 0% 0%
Turn Type pm+pt NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 5 2 6 8 4
Permitted Phases 2 2 6 6 8 4
Actuated Green, G (s) 72.4 72.4 72.4 62.5 62.5 62.5 13.9 13.9 13.9 13.9
Effective Green, g (s) 72.4 72.4 72.4 62.5 62.5 62.5 13.9 13.9 13.9 13.9
Actuated g/C Ratio 0.72 0.72 0.72 0.62 0.62 0.62 0.14 0.14 0.14 0.14
Clearance Time (s) 3.0 6.6 6.6 6.6 6.6 6.6 7.1 7.1 7.1 7.1
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 422 2616 1120 123 2236 973 160 228 189 224
v/s Ratio Prot 0.02 c0.49 0.28 0.03 0.02
v/s Ratio Perm 0.23 0.03 0.23 0.03 0.04 c0.08
v/c Ratio 0.35 0.68 0.04 0.37 0.44 0.05 0.28 0.21 0.60 0.13
Uniform Delay, d1 5.1 7.5 3.9 9.1 9.7 7.3 38.6 38.2 40.5 37.7
Progression Factor 0.68 0.75 0.65 0.85 0.90 0.48 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.8 0.0 7.6 0.6 0.1 1.0 0.5 5.3 0.3
Delay (s) 3.7 6.5 2.6 15.3 9.4 3.6 39.5 38.6 45.8 38.0
Level of Service A A A B A A D D D D
Approach Delay (s) 6.2 9.4 39.0 41.3
Approach LOS A A D D

Intersection Summary
HCM 2000 Control Delay 10.9 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.7
Intersection Capacity Utilization 107.0% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 195 1260 324 276 637 108 295 982 718 176 789 120
Future Volume (vph) 195 1260 324 276 637 108 295 982 718 176 789 120
Ideal Flow (vphpl) 1900 2005 1900 2050 1900 1900 2050 1900 2000 1900 1900 1900
Storage Length (m) 130.0 145.0 120.0 65.0 155.0 145.0 95.0 70.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 *1.00 1.00 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 *1.00 1.00
Ped Bike Factor 0.99 0.96 0.96 1.00 0.97 1.00 0.97
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1785 3926 1551 1888 3684 1597 1907 3500 1681 1785 3721 1581
Flt Permitted 0.251 0.115 0.203 0.130
Satd. Flow (perm) 468 3926 1482 229 3684 1533 406 3500 1635 244 3721 1536
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 175 139 153 133
Link Speed (k/h) 60 60 60 60
Link Distance (m) 181.4 167.4 451.2 143.2
Travel Time (s) 10.9 10.0 27.1 8.6
Confl. Peds. (#/hr) 22 25 25 22 18 17 17 18
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 1% 3% 2% 2% 0% 1% 2% 0% 0% 1% 1%
Adj. Flow (vph) 212 1370 352 300 692 117 321 1067 780 191 858 130
Shared Lane Traffic (%)
Lane Group Flow (vph) 212 1370 352 300 692 117 321 1067 780 191 858 130
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 0.95 1.01 0.92 1.01 1.01 0.92 1.01 0.95 1.01 1.01 1.01
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Minimum Split (s) 8.0 29.2 29.2 8.0 29.2 29.2 8.0 38.7 38.7 8.0 38.7 38.7
Total Split (s) 11.0 41.0 41.0 8.0 38.0 38.0 12.0 43.0 43.0 8.0 39.0 39.0
Total Split (%) 11.0% 41.0% 41.0% 8.0% 38.0% 38.0% 12.0% 43.0% 43.0% 8.0% 39.0% 39.0%
Maximum Green (s) 8.0 34.8 34.8 5.0 31.8 31.8 9.0 36.3 36.3 5.0 32.3 32.3
Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.2 4.2 3.0 4.2 4.2
All-Red Time (s) 0.0 2.0 2.0 0.0 2.0 2.0 0.0 2.5 2.5 0.0 2.5 2.5
Lost Time Adjust (s) 0.0 0.0 0.0 -3.0 0.0 0.0 -3.0 0.0 0.0 -3.0 0.0 0.0
Total Lost Time (s) 3.0 6.2 6.2 0.0 6.2 6.2 0.0 6.7 6.7 0.0 6.7 6.7
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 16.0 16.0 16.0 16.0 25.0 25.0 25.0 25.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 46.0 34.8 34.8 46.0 31.8 31.8 51.0 36.3 36.3 47.0 32.3 32.3
Actuated g/C Ratio 0.46 0.35 0.35 0.46 0.32 0.32 0.51 0.36 0.36 0.47 0.32 0.32
v/c Ratio 0.66 1.00 0.56 1.26 0.59 0.20 0.83 0.84 1.13 0.81 0.71 0.22
Control Delay 25.5 58.1 15.9 176.8 23.9 5.1 34.9 36.5 102.1 42.6 33.8 5.2
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 25.5 58.1 15.9 176.8 23.9 5.1 34.9 36.5 102.1 42.6 33.8 5.2
LOS C E B F C A C D F D C A
Approach Delay 46.8 63.3 59.9 32.1
Approach LOS D E E C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 105
Control Type: Pretimed
Maximum v/c Ratio: 1.26
Intersection Signal Delay: 51.4 Intersection LOS: D
Intersection Capacity Utilization 106.4% ICU Level of Service G
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     299: RR 41 (SALEM RD) & HIGHWAY 2
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 212 1370 352 300 692 117 321 1067 780 191 858 130
v/c Ratio 0.66 1.00 0.56 1.26 0.59 0.20 0.83 0.84 1.13 0.81 0.71 0.22
Control Delay 25.5 58.1 15.9 176.8 23.9 5.1 34.9 36.5 102.1 42.6 33.8 5.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 25.5 58.1 15.9 176.8 23.9 5.1 34.9 36.5 102.1 42.6 33.8 5.2
Queue Length 50th (m) 32.2 ~144.8 35.0 ~57.6 29.3 0.1 35.1 98.4 ~156.4 19.4 72.6 0.0
Queue Length 95th (m) #35.1 #185.4 56.4m#100.5 49.9 m3.4 #70.3 124.6 #226.7 #51.4 93.0 11.9
Internal Link Dist (m) 157.4 143.4 427.2 119.2
Turn Bay Length (m) 130.0 145.0 120.0 65.0 155.0 145.0 95.0 70.0
Base Capacity (vph) 320 1366 629 238 1171 582 387 1270 690 237 1201 586
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.66 1.00 0.56 1.26 0.59 0.20 0.83 0.84 1.13 0.81 0.71 0.22

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 195 1260 324 276 637 108 295 982 718 176 789 120
Future Volume (vph) 195 1260 324 276 637 108 295 982 718 176 789 120
Ideal Flow (vphpl) 1900 2005 1900 2050 1900 1900 2050 1900 2000 1900 1900 1900
Total Lost time (s) 3.0 6.2 6.2 0.0 6.2 6.2 0.0 6.7 6.7 0.0 6.7 6.7
Lane Util. Factor 1.00 *1.00 1.00 1.00 *1.00 1.00 1.00 0.95 1.00 1.00 *1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.96 1.00 1.00 0.96 1.00 1.00 0.97 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1782 3926 1482 1888 3684 1533 1906 3500 1635 1785 3721 1536
Flt Permitted 0.25 1.00 1.00 0.11 1.00 1.00 0.20 1.00 1.00 0.13 1.00 1.00
Satd. Flow (perm) 472 3926 1482 228 3684 1533 407 3500 1635 244 3721 1536
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 212 1370 352 300 692 117 321 1067 780 191 858 130
RTOR Reduction (vph) 0 0 114 0 0 80 0 0 97 0 0 88
Lane Group Flow (vph) 212 1370 238 300 692 37 321 1067 683 191 858 42
Confl. Peds. (#/hr) 22 25 25 22 18 17 17 18
Heavy Vehicles (%) 0% 1% 3% 2% 2% 0% 1% 2% 0% 0% 1% 1%
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Actuated Green, G (s) 42.8 34.8 34.8 36.8 31.8 31.8 44.3 36.3 36.3 37.3 32.3 32.3
Effective Green, g (s) 42.8 34.8 34.8 42.8 31.8 31.8 47.3 36.3 36.3 43.3 32.3 32.3
Actuated g/C Ratio 0.43 0.35 0.35 0.43 0.32 0.32 0.47 0.36 0.36 0.43 0.32 0.32
Clearance Time (s) 3.0 6.2 6.2 3.0 6.2 6.2 3.0 6.7 6.7 3.0 6.7 6.7
Lane Grp Cap (vph) 306 1366 515 230 1171 487 372 1270 593 228 1201 496
v/s Ratio Prot c0.06 0.35 c0.10 0.19 c0.10 0.30 0.07 0.23
v/s Ratio Perm 0.24 0.16 c0.45 0.02 0.30 c0.42 0.29 0.03
v/c Ratio 0.69 1.00 0.46 1.30 0.59 0.08 0.86 0.84 1.15 0.84 0.71 0.08
Uniform Delay, d1 19.7 32.6 25.3 24.1 28.6 23.8 18.7 29.2 31.9 20.7 29.8 23.6
Progression Factor 0.95 1.07 0.99 2.23 0.77 1.51 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.0 22.6 2.4 159.0 1.7 0.2 22.4 6.8 86.2 29.1 3.6 0.3
Delay (s) 28.8 57.5 27.6 213.0 23.7 36.2 41.0 36.0 118.0 49.8 33.4 23.9
Level of Service C E C F C D D D F D C C
Approach Delay (s) 48.9 76.2 66.3 35.0
Approach LOS D E E D

Intersection Summary
HCM 2000 Control Delay 57.0 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.22
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 15.9
Intersection Capacity Utilization 106.4% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 128 1574 991 252 205 69
Future Volume (vph) 128 1574 991 252 205 69
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 95.0 108.0 15.0 0.0
Storage Lanes 1 0 1 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 1.00 0.95 0.91 0.91 1.00 1.00
Ped Bike Factor 1.00 0.99 0.98
Frt 0.970 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1807 3614 4966 0 1789 1601
Flt Permitted 0.153 0.950
Satd. Flow (perm) 291 3614 4966 0 1789 1568
Right Turn on Red No Yes
Satd. Flow (RTOR) 75
Link Speed (k/h) 60 60 50
Link Distance (m) 127.0 65.0 101.5
Travel Time (s) 7.6 3.9 7.3
Confl. Peds. (#/hr) 8 8 9
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 1% 2% 0% 2% 2%
Adj. Flow (vph) 139 1711 1077 274 223 75
Shared Lane Traffic (%)
Lane Group Flow (vph) 139 1711 1351 0 223 75
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14
Number of Detectors 1 0 0 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 13.0 13.0
Trailing Detector (m) 15.0 0.0 0.0 -2.0 -2.0
Detector 1 Position(m) 15.0 0.0 0.0 -2.0 -2.0
Detector 1 Size(m) 9.0 1.8 1.8 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA NA Prot Perm
Protected Phases 5 2 6 4
Permitted Phases 2 4
Detector Phase 5 2 6 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 8.0 8.0
Minimum Split (s) 8.0 28.0 28.0 38.0 38.0
Total Split (s) 12.0 62.0 50.0 38.0 38.0
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Lane Group EBL EBT WBT WBR SBL SBR
Total Split (%) 12.0% 62.0% 50.0% 38.0% 38.0%
Maximum Green (s) 9.0 55.4 43.4 31.3 31.3
Yellow Time (s) 3.0 4.5 4.5 3.0 3.0
All-Red Time (s) 0.0 2.1 2.1 3.7 3.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.6 6.6 6.7 6.7
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max None None
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 12.0 12.0 24.0 24.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 72.3 68.7 58.6 18.0 18.0
Actuated g/C Ratio 0.72 0.69 0.59 0.18 0.18
v/c Ratio 0.44 0.69 0.46 0.69 0.22
Control Delay 9.3 12.0 9.6 49.3 9.1
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 9.3 12.0 9.6 49.3 9.1
LOS A B A D A
Approach Delay 11.8 9.6 39.2
Approach LOS B A D

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 98 (98%), Referenced to phase 2:EBTL and 6:WBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.69
Intersection Signal Delay: 13.3 Intersection LOS: B
Intersection Capacity Utilization 69.7% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     611: HWY 2 (KINGSTON RD) & BEST BUY ENT



Queues PM Peak Hour
611: HWY 2 (KINGSTON RD) & BEST BUY ENT Pickering Ajax - 2031 Future Background PM

Synchro 11 12-23-2020
IBI Group Page 39

Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 139 1711 1351 223 75
v/c Ratio 0.44 0.69 0.46 0.69 0.22
Control Delay 9.3 12.0 9.6 49.3 9.1
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 9.3 12.0 9.6 49.3 9.1
Queue Length 50th (m) 6.9 91.3 30.6 40.9 0.0
Queue Length 95th (m) 15.6 142.4 m48.7 60.1 10.6
Internal Link Dist (m) 103.0 41.0 77.5
Turn Bay Length (m) 95.0 15.0
Base Capacity (vph) 349 2482 2908 559 542
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.40 0.69 0.46 0.40 0.14

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 128 1574 991 252 205 69
Future Volume (vph) 128 1574 991 252 205 69
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 6.6 6.6 6.7 6.7
Lane Util. Factor 1.00 0.95 0.91 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.99 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.97 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1807 3614 4964 1789 1568
Flt Permitted 0.15 1.00 1.00 0.95 1.00
Satd. Flow (perm) 290 3614 4964 1789 1568
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 139 1711 1077 274 223 75
RTOR Reduction (vph) 0 0 0 0 0 62
Lane Group Flow (vph) 139 1711 1351 0 223 14
Confl. Peds. (#/hr) 8 8 9
Heavy Vehicles (%) 1% 1% 2% 0% 2% 2%
Turn Type pm+pt NA NA Prot Perm
Protected Phases 5 2 6 4
Permitted Phases 2 4
Actuated Green, G (s) 68.7 68.7 58.6 18.0 18.0
Effective Green, g (s) 68.7 68.7 58.6 18.0 18.0
Actuated g/C Ratio 0.69 0.69 0.59 0.18 0.18
Clearance Time (s) 3.0 6.6 6.6 6.7 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 306 2482 2908 322 282
v/s Ratio Prot 0.03 c0.47 0.27 c0.12
v/s Ratio Perm 0.28 0.01
v/c Ratio 0.45 0.69 0.46 0.69 0.05
Uniform Delay, d1 6.5 9.3 11.8 38.4 33.9
Progression Factor 1.00 1.00 0.72 1.00 1.00
Incremental Delay, d2 1.1 1.6 0.4 6.3 0.1
Delay (s) 7.6 10.9 8.8 44.7 34.0
Level of Service A B A D C
Approach Delay (s) 10.6 8.8 42.0
Approach LOS B A D

Intersection Summary
HCM 2000 Control Delay 12.6 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.3
Intersection Capacity Utilization 69.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 117 1870 669 41 51 113
Future Volume (vph) 117 1870 669 41 51 113
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 100.0 59.0 80.0 0.0
Storage Lanes 1 1 1 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Ped Bike Factor 0.98
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1807 3614 3579 1633 1825 1633
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1807 3614 3579 1633 1825 1600
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 45 123
Link Speed (k/h) 70 70 50
Link Distance (m) 987.2 325.5 139.1
Travel Time (s) 50.8 16.7 10.0
Confl. Peds. (#/hr) 6
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 1% 2% 0% 0% 0%
Adj. Flow (vph) 127 2033 727 45 55 123
Shared Lane Traffic (%)
Lane Group Flow (vph) 127 2033 727 45 55 123
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14
Number of Detectors 1 0 0 0 2 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 0.0 24.0 14.0
Trailing Detector (m) 15.0 0.0 0.0 0.0 -1.0 -1.0
Detector 1 Position(m) 15.0 0.0 0.0 0.0 -1.0 -1.0
Detector 1 Size(m) 9.0 1.8 1.8 1.8 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 15.0
Detector 2 Size(m) 9.0
Detector 2 Type Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0
Turn Type Prot NA NA Perm Prot Perm
Protected Phases 5 2 6 4
Permitted Phases 6 4
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Lane Group EBL EBT WBT WBR SBL SBR
Detector Phase 5 2 6 6 4 4
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 20.0 8.0 8.0
Minimum Split (s) 8.0 30.0 30.0 30.0 27.0 27.0
Total Split (s) 17.0 73.0 56.0 56.0 27.0 27.0
Total Split (%) 17.0% 73.0% 56.0% 56.0% 27.0% 27.0%
Maximum Green (s) 14.0 66.4 49.4 49.4 21.1 21.1
Yellow Time (s) 3.0 4.8 4.8 4.8 3.7 3.7
All-Red Time (s) 0.0 1.8 1.8 1.8 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.6 6.6 6.6 5.9 5.9
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max C-Max None None
Walk Time (s) 17.0 17.0 17.0 16.0 16.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 11.6 78.4 63.8 63.8 9.1 9.1
Actuated g/C Ratio 0.12 0.78 0.64 0.64 0.09 0.09
v/c Ratio 0.61 0.72 0.32 0.04 0.33 0.48
Control Delay 53.7 7.4 8.7 2.6 47.6 14.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 53.7 7.4 8.7 2.6 47.6 14.3
LOS D A A A D B
Approach Delay 10.1 8.4 24.6
Approach LOS B A C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 30 (30%), Referenced to phase 2:EBT and 6:WBT, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.72
Intersection Signal Delay: 10.5 Intersection LOS: B
Intersection Capacity Utilization 70.7% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     627: HWY 2 (KINGSTON RD) & ALEXANDER'S CROSSING
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Group Flow (vph) 127 2033 727 45 55 123
v/c Ratio 0.61 0.72 0.32 0.04 0.33 0.48
Control Delay 53.7 7.4 8.7 2.6 47.6 14.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 53.7 7.4 8.7 2.6 47.6 14.3
Queue Length 50th (m) 23.8 77.8 30.0 0.0 10.3 0.0
Queue Length 95th (m) 39.8 116.5 38.3 3.7 21.4 15.8
Internal Link Dist (m) 963.2 301.5 115.1
Turn Bay Length (m) 100.0 59.0 80.0
Base Capacity (vph) 260 2832 2281 1057 385 434
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.49 0.72 0.32 0.04 0.14 0.28

Intersection Summary
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 117 1870 669 41 51 113
Future Volume (vph) 117 1870 669 41 51 113
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 3.0 6.6 6.6 6.6 5.9 5.9
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1807 3614 3579 1633 1825 1600
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1807 3614 3579 1633 1825 1600
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 127 2033 727 45 55 123
RTOR Reduction (vph) 0 0 0 16 0 112
Lane Group Flow (vph) 127 2033 727 29 55 11
Confl. Peds. (#/hr) 6
Heavy Vehicles (%) 1% 1% 2% 0% 0% 0%
Turn Type Prot NA NA Perm Prot Perm
Protected Phases 5 2 6 4
Permitted Phases 6 4
Actuated Green, G (s) 11.6 78.4 63.8 63.8 9.1 9.1
Effective Green, g (s) 11.6 78.4 63.8 63.8 9.1 9.1
Actuated g/C Ratio 0.12 0.78 0.64 0.64 0.09 0.09
Clearance Time (s) 3.0 6.6 6.6 6.6 5.9 5.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 209 2833 2283 1041 166 145
v/s Ratio Prot 0.07 c0.56 0.20 c0.03
v/s Ratio Perm 0.02 0.01
v/c Ratio 0.61 0.72 0.32 0.03 0.33 0.08
Uniform Delay, d1 42.0 5.3 8.2 6.7 42.6 41.6
Progression Factor 1.00 1.00 0.93 0.89 1.00 1.00
Incremental Delay, d2 4.9 1.6 0.4 0.0 1.2 0.2
Delay (s) 47.0 6.9 8.0 6.0 43.8 41.8
Level of Service D A A A D D
Approach Delay (s) 9.3 7.9 42.4
Approach LOS A A D

Intersection Summary
HCM 2000 Control Delay 10.8 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 15.5
Intersection Capacity Utilization 70.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 279 1684 612 84 228 120
Future Volume (vph) 279 1684 612 84 228 120
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 105.0 60.0 50.0 0.0
Storage Lanes 1 1 1 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Ped Bike Factor 1.00 0.98
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1825 3614 3579 1633 1789 1601
Flt Permitted 0.395 0.950
Satd. Flow (perm) 758 3614 3579 1596 1789 1601
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 91 130
Link Speed (k/h) 70 70 60
Link Distance (m) 325.5 140.2 739.1
Travel Time (s) 16.7 7.2 44.3
Confl. Peds. (#/hr) 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 1% 2% 0% 2% 2%
Adj. Flow (vph) 303 1830 665 91 248 130
Shared Lane Traffic (%)
Lane Group Flow (vph) 303 1830 665 91 248 130
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99
Turning Speed (k/h) 24 14 24 14
Number of Detectors 1 0 0 0 1 1
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 0.0 15.0 15.0
Trailing Detector (m) 15.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 1.8 1.8 1.8 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA NA Perm Prot Perm
Protected Phases 2 6 4
Permitted Phases 2 6 4
Detector Phase 2 2 6 6 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 20.0 8.0 8.0
Minimum Split (s) 29.0 29.0 29.0 29.0 27.0 27.0
Total Split (s) 72.0 72.0 72.0 72.0 28.0 28.0
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Lane Group EBL EBT WBT WBR SBL SBR
Total Split (%) 72.0% 72.0% 72.0% 72.0% 28.0% 28.0%
Maximum Green (s) 65.2 65.2 65.2 65.2 21.7 21.7
Yellow Time (s) 5.0 5.0 5.0 5.0 4.2 4.2
All-Red Time (s) 1.8 1.8 1.8 1.8 2.1 2.1
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.8 6.8 6.8 6.8 6.3 6.3
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None
Walk Time (s) 16.0 16.0 16.0 16.0 15.0 15.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 68.7 68.7 68.7 68.7 18.2 18.2
Actuated g/C Ratio 0.69 0.69 0.69 0.69 0.18 0.18
v/c Ratio 0.58 0.74 0.27 0.08 0.76 0.33
Control Delay 13.0 12.6 6.7 1.6 54.0 8.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 13.0 12.6 6.7 1.6 54.0 8.3
LOS B B A A D A
Approach Delay 12.6 6.1 38.3
Approach LOS B A D

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 38 (38%), Referenced to phase 2:EBTL and 6:WBT, Start of Green
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.76
Intersection Signal Delay: 14.1 Intersection LOS: B
Intersection Capacity Utilization 70.1% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     629: HWY 2 (KINGSTON RD) & AUDLEY RD
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Group Flow (vph) 303 1830 665 91 248 130
v/c Ratio 0.58 0.74 0.27 0.08 0.76 0.33
Control Delay 13.0 12.6 6.7 1.6 54.0 8.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 13.0 12.6 6.7 1.6 54.0 8.3
Queue Length 50th (m) 36.0 138.1 23.6 0.0 45.6 0.0
Queue Length 95th (m) m72.5 185.1 34.4 4.9 69.6 14.4
Internal Link Dist (m) 301.5 116.2 715.1
Turn Bay Length (m) 105.0 60.0 50.0
Base Capacity (vph) 520 2482 2458 1124 388 449
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.58 0.74 0.27 0.08 0.64 0.29

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



HCM Signalized Intersection Capacity Analysis PM Peak Hour
629: HWY 2 (KINGSTON RD) & AUDLEY RD Pickering Ajax - 2031 Future Background PM

Synchro 11 12-23-2020
IBI Group Page 48

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 279 1684 612 84 228 120
Future Volume (vph) 279 1684 612 84 228 120
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.7 3.7 3.7 3.7 3.7 3.7
Total Lost time (s) 6.8 6.8 6.8 6.8 6.3 6.3
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.98 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1823 3614 3579 1596 1789 1601
Flt Permitted 0.39 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 757 3614 3579 1596 1789 1601
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 303 1830 665 91 248 130
RTOR Reduction (vph) 0 0 0 28 0 106
Lane Group Flow (vph) 303 1830 665 63 248 24
Confl. Peds. (#/hr) 1 1
Heavy Vehicles (%) 0% 1% 2% 0% 2% 2%
Turn Type Perm NA NA Perm Prot Perm
Protected Phases 2 6 4
Permitted Phases 2 6 4
Actuated Green, G (s) 68.7 68.7 68.7 68.7 18.2 18.2
Effective Green, g (s) 68.7 68.7 68.7 68.7 18.2 18.2
Actuated g/C Ratio 0.69 0.69 0.69 0.69 0.18 0.18
Clearance Time (s) 6.8 6.8 6.8 6.8 6.3 6.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 520 2482 2458 1096 325 291
v/s Ratio Prot c0.51 0.19 c0.14
v/s Ratio Perm 0.40 0.04 0.01
v/c Ratio 0.58 0.74 0.27 0.06 0.76 0.08
Uniform Delay, d1 8.2 9.9 6.0 5.1 38.9 34.0
Progression Factor 0.96 1.02 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.4 1.4 0.3 0.1 10.2 0.1
Delay (s) 11.2 11.6 6.3 5.2 49.0 34.1
Level of Service B B A A D C
Approach Delay (s) 11.5 6.2 43.9
Approach LOS B A D

Intersection Summary
HCM 2000 Control Delay 14.0 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 13.1
Intersection Capacity Utilization 70.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 120 1816 0 0 938 120 0 0 0 55 0 55
Future Volume (vph) 120 1816 0 0 938 120 0 0 0 55 0 55
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 40.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 1 0 0 0 0 0 1 1
Taper Length (m) 25.0 25.0 25.0 25.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.983 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1750 3500 0 0 3440 0 0 0 0 1750 0 1566
Flt Permitted 0.205 0.950
Satd. Flow (perm) 378 3500 0 0 3440 0 0 0 0 1750 0 1566
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 33 60
Link Speed (k/h) 48 48 48 48
Link Distance (m) 830.5 322.1 13.3 246.4
Travel Time (s) 62.3 24.2 1.0 18.5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 130 1974 0 0 1020 130 0 0 0 60 0 60
Shared Lane Traffic (%)
Lane Group Flow (vph) 130 1974 0 0 1150 0 0 0 0 60 0 60
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 97 97 97 97 97 97 97 97
Turn Type Perm NA NA Perm Perm
Protected Phases 4 8
Permitted Phases 4 6 6
Minimum Split (s) 22.5 22.5 22.5 22.5 22.5
Total Split (s) 57.0 57.0 57.0 23.0 23.0
Total Split (%) 71.3% 71.3% 71.3% 28.8% 28.8%
Maximum Green (s) 50.5 50.5 50.5 16.5 16.5
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.8 2.8 2.8 2.8 2.8
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.5 6.5 6.5 6.5 6.5
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 11.0 11.0 11.0 11.0 11.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 50.5 50.5 50.5 16.5 16.5
Actuated g/C Ratio 0.63 0.63 0.63 0.21 0.21
v/c Ratio 0.55 0.89 0.53 0.17 0.16
Control Delay 19.1 19.4 14.0 27.6 8.9
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 19.1 19.4 14.0 27.6 8.9
LOS B B B C A
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Approach Delay 19.4 14.0 18.3
Approach LOS B B B

Intersection Summary
Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 0 (0%), Referenced to phase 2: and 6:SBL, Start of Green
Natural Cycle: 75
Control Type: Pretimed
Maximum v/c Ratio: 0.89
Intersection Signal Delay: 17.5 Intersection LOS: B
Intersection Capacity Utilization 62.3% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     28: Dundas St. & Des Newman Bvld



Queues PM Peak Hour
28: Dundas St. & Des Newman Bvld Whitby Oshawa - 2031 Future Background PM

Synchro 11 12-23-2020
IBI Group Page 3

Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 130 1974 1150 60 60
v/c Ratio 0.55 0.89 0.53 0.17 0.16
Control Delay 19.1 19.4 14.0 27.6 8.9
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 19.1 19.4 14.0 27.6 8.9
Queue Length 50th (m) 9.1 109.0 57.0 7.0 0.0
Queue Length 95th (m) 26.9 #147.5 84.4 15.8 8.3
Internal Link Dist (m) 806.5 298.1
Turn Bay Length (m) 40.0
Base Capacity (vph) 238 2209 2183 360 370
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.55 0.89 0.53 0.17 0.16

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 120 1816 0 0 938 120 0 0 0 55 0 55
Future Volume (vph) 120 1816 0 0 938 120 0 0 0 55 0 55
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.5 6.5 6.5 6.5
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.98 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1750 3500 3441 1750 1566
Flt Permitted 0.21 1.00 1.00 0.95 1.00
Satd. Flow (perm) 379 3500 3441 1750 1566
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 130 1974 0 0 1020 130 0 0 0 60 0 60
RTOR Reduction (vph) 0 0 0 0 12 0 0 0 0 0 0 48
Lane Group Flow (vph) 130 1974 0 0 1138 0 0 0 0 60 0 12
Turn Type Perm NA NA Perm Perm
Protected Phases 4 8
Permitted Phases 4 6 6
Actuated Green, G (s) 50.5 50.5 50.5 16.5 16.5
Effective Green, g (s) 50.5 50.5 50.5 16.5 16.5
Actuated g/C Ratio 0.63 0.63 0.63 0.21 0.21
Clearance Time (s) 6.5 6.5 6.5 6.5 6.5
Lane Grp Cap (vph) 239 2209 2172 360 322
v/s Ratio Prot c0.56 0.33
v/s Ratio Perm 0.34 c0.03 0.01
v/c Ratio 0.54 0.89 0.52 0.17 0.04
Uniform Delay, d1 8.3 12.5 8.1 26.1 25.4
Progression Factor 1.00 1.00 1.63 1.00 1.00
Incremental Delay, d2 8.6 6.1 0.9 1.0 0.2
Delay (s) 16.9 18.6 14.2 27.1 25.6
Level of Service B B B C C
Approach Delay (s) 18.4 14.2 0.0 26.4
Approach LOS B B A C

Intersection Summary
HCM 2000 Control Delay 17.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 62.3% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 190 1475 136 59 650 187 109 80 41 198 108 122
Future Volume (vph) 190 1475 136 59 650 187 109 80 41 198 108 122
Ideal Flow (vphpl) 2050 2005 1900 2050 1900 1900 1900 1900 1900 1900 1900 2000
Storage Length (m) 74.7 0.0 17.7 0.0 48.3 0.0 22.6 31.0
Storage Lanes 1 0 1 0 1 0 1 1
Taper Length (m) 52.7 27.2 35.3 27.7
Lane Util. Factor 1.00 *1.00 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 1.00 0.99 0.99 1.00 1.00 0.98
Frt 0.987 0.967 0.949 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1448 3445 0 1481 3065 0 1608 1509 0 1653 1693 1542
Flt Permitted 0.286 0.082 0.682 0.673
Satd. Flow (perm) 433 3445 0 128 3065 0 1148 1509 0 1170 1693 1514
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 23 82 28 133
Link Speed (k/h) 50 50 50 50
Link Distance (m) 212.7 275.0 217.8 231.7
Travel Time (s) 15.3 19.8 15.7 16.7
Confl. Peds. (#/hr) 11 3 3 11 5 1 1 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 33% 12% 28% 30% 10% 17% 11% 21% 11% 8% 11% 9%
Adj. Flow (vph) 207 1603 148 64 707 203 118 87 45 215 117 133
Shared Lane Traffic (%)
Lane Group Flow (vph) 207 1751 0 64 910 0 118 132 0 215 117 133
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 0.92 0.95 1.01 0.92 1.01 1.01 1.01 1.01 1.01 1.01 1.01 0.95
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 0 0 0 1 1 1 1 0
Detector Template 
Leading Detector (m) 24.0 0.0 0.0 0.0 15.0 15.0 9.0 15.0 0.0
Trailing Detector (m) 15.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 0.0 0.0 0.0 15.0 15.0 9.0 15.0 0.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA Perm NA Perm NA Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4 4
Detector Phase 2 8 8 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 29.0 29.0 29.0 29.0 26.0 26.0 26.0 26.0 26.0
Total Split (s) 54.0 54.0 54.0 54.0 26.0 26.0 26.0 26.0 26.0
Total Split (%) 67.5% 67.5% 67.5% 67.5% 32.5% 32.5% 32.5% 32.5% 32.5%
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 47.8 47.8 47.8 47.8 20.1 20.1 20.1 20.1 20.1
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.5 2.5 2.5 2.5 2.2 2.2 2.2 2.2 2.2
Lost Time Adjust (s) -3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.2 6.2 6.2 6.2 5.9 5.9 5.9 5.9 5.9
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None None None None
Walk Time (s) 14.0 14.0 14.0 14.0 13.0 13.0 14.0 14.0 14.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 53.0 50.0 50.0 50.0 17.9 17.9 17.9 17.9 17.9
Actuated g/C Ratio 0.66 0.62 0.62 0.62 0.22 0.22 0.22 0.22 0.22
v/c Ratio 0.72 0.81 0.80 0.47 0.46 0.37 0.82 0.31 0.30
Control Delay 21.3 13.1 76.1 5.0 32.3 22.8 54.9 27.3 6.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 21.3 13.1 76.1 5.0 32.3 22.8 54.9 27.3 6.8
LOS C B E A C C D C A
Approach Delay 14.0 9.6 27.3 34.2
Approach LOS B A C C

Intersection Summary
Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 21.6 (27%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.82
Intersection Signal Delay: 16.3 Intersection LOS: B
Intersection Capacity Utilization 97.6% ICU Level of Service F
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     93: JEFFREY ST/MCQUAY ST & DUNDAS ST
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 207 1751 64 910 118 132 215 117 133
v/c Ratio 0.72 0.81 0.80 0.47 0.46 0.37 0.82 0.31 0.30
Control Delay 21.3 13.1 76.1 5.0 32.3 22.8 54.9 27.3 6.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 21.3 13.1 76.1 5.0 32.3 22.8 54.9 27.3 6.8
Queue Length 50th (m) 12.6 60.4 5.3 13.9 13.8 11.7 27.6 13.2 0.0
Queue Length 95th (m) m20.3 84.7 #29.7 18.0 27.6 25.0 #56.8 25.4 11.4
Internal Link Dist (m) 188.7 251.0 193.8 207.7
Turn Bay Length (m) 74.7 17.7 48.3 22.6 31.0
Base Capacity (vph) 286 2160 80 1945 288 400 293 425 442
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.72 0.81 0.80 0.47 0.41 0.33 0.73 0.28 0.30

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 190 1475 136 59 650 187 109 80 41 198 108 122
Future Volume (vph) 190 1475 136 59 650 187 109 80 41 198 108 122
Ideal Flow (vphpl) 2050 2005 1900 2050 1900 1900 1900 1900 1900 1900 1900 2000
Total Lost time (s) 3.2 6.2 6.2 6.2 5.9 5.9 5.9 5.9 5.9
Lane Util. Factor 1.00 *1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 0.99 1.00 1.00 1.00 0.99 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.97 1.00 0.95 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1440 3446 1481 3063 1599 1509 1651 1693 1514
Flt Permitted 0.29 1.00 0.08 1.00 0.68 1.00 0.67 1.00 1.00
Satd. Flow (perm) 433 3446 127 3063 1148 1509 1169 1693 1514
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 207 1603 148 64 707 203 118 87 45 215 117 133
RTOR Reduction (vph) 0 9 0 0 31 0 0 22 0 0 0 103
Lane Group Flow (vph) 207 1742 0 64 879 0 118 110 0 215 117 30
Confl. Peds. (#/hr) 11 3 3 11 5 1 1 5
Heavy Vehicles (%) 33% 12% 28% 30% 10% 17% 11% 21% 11% 8% 11% 9%
Turn Type Perm NA Perm NA Perm NA Perm NA Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4 4
Actuated Green, G (s) 50.0 50.0 50.0 50.0 17.9 17.9 17.9 17.9 17.9
Effective Green, g (s) 53.0 50.0 50.0 50.0 17.9 17.9 17.9 17.9 17.9
Actuated g/C Ratio 0.66 0.62 0.62 0.62 0.22 0.22 0.22 0.22 0.22
Clearance Time (s) 6.2 6.2 6.2 6.2 5.9 5.9 5.9 5.9 5.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 286 2153 79 1914 256 337 261 378 338
v/s Ratio Prot c0.51 0.29 0.07 0.07
v/s Ratio Perm 0.48 0.50 0.10 c0.18 0.02
v/c Ratio 0.72 0.81 0.81 0.46 0.46 0.33 0.82 0.31 0.09
Uniform Delay, d1 8.8 11.4 11.4 7.9 26.9 26.0 29.5 25.9 24.6
Progression Factor 0.84 0.88 0.69 0.55 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 9.2 2.1 56.8 0.8 1.3 0.6 18.6 0.5 0.1
Delay (s) 16.6 12.1 64.6 5.1 28.2 26.6 48.1 26.4 24.7
Level of Service B B E A C C D C C
Approach Delay (s) 12.6 9.0 27.3 36.0
Approach LOS B A C D

Intersection Summary
HCM 2000 Control Delay 15.6 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.1
Intersection Capacity Utilization 97.6% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 159 1346 144 19 720 99 121 182 13 63 144 88
Future Volume (vph) 159 1346 144 19 720 99 121 182 13 63 144 88
Ideal Flow (vphpl) 1900 2005 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 44.5 0.0 49.7 157.1 23.4 14.6 35.0 0.0
Storage Lanes 1 0 1 1 1 1 0 0
Taper Length (m) 31.3 29.4 40.9 25.0
Lane Util. Factor 1.00 *1.00 *1.00 1.00 *1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 0.97 1.00 0.98 1.00 1.00
Frt 0.985 0.850 0.850 0.943
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1545 3326 0 1361 3316 1331 1560 1626 1261 1591 1558 0
Flt Permitted 0.338 0.092 0.535 0.620
Satd. Flow (perm) 548 3326 0 132 3316 1291 878 1626 1238 1033 1558 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 24 108 48 39
Link Speed (k/h) 50 50 50 50
Link Distance (m) 281.1 304.8 357.8 497.0
Travel Time (s) 20.2 21.9 25.8 35.8
Confl. Peds. (#/hr) 5 4 4 5 1 6 6 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 4% 6% 0% 18% 2% 8% 3% 4% 14% 1% 3% 0%
Adj. Flow (vph) 173 1463 157 21 783 108 132 198 14 68 157 96
Shared Lane Traffic (%)
Lane Group Flow (vph) 173 1620 0 21 783 108 132 198 14 68 253 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes Yes
Headway Factor 1.16 1.08 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA Perm NA Perm Perm NA Perm Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 6 8 8 4
Minimum Split (s) 29.0 29.0 29.0 29.0 29.0 30.0 30.0 30.0 30.0 30.0
Total Split (s) 50.0 50.0 50.0 50.0 50.0 30.0 30.0 30.0 30.0 30.0
Total Split (%) 62.5% 62.5% 62.5% 62.5% 62.5% 37.5% 37.5% 37.5% 37.5% 37.5%
Maximum Green (s) 43.5 43.5 43.5 43.5 43.5 23.5 23.5 23.5 23.5 23.5
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 -1.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.5 6.5 6.5 6.5 6.5 5.5 6.5 6.5 6.5 6.5
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 14.0 14.0 14.0 14.0 14.0 17.0 17.0 17.0 17.0 17.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 43.5 43.5 43.5 43.5 43.5 24.5 23.5 23.5 23.5 23.5
Actuated g/C Ratio 0.54 0.54 0.54 0.54 0.54 0.31 0.29 0.29 0.29 0.29
v/c Ratio 0.58 0.89 0.30 0.43 0.14 0.49 0.42 0.04 0.22 0.52
Control Delay 26.2 27.1 18.3 8.8 1.7 30.2 26.0 0.2 23.8 24.3



Lanes, Volumes, Timings PM Peak Hour
94: COCHRANE ST/RR 43 (COCHRANE ST) & DUNDAS STWhitby Oshawa - 2031 Future Background PM

Synchro 11 12-23-2020
IBI Group Page 10

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 26.2 27.1 18.3 8.8 1.7 30.2 26.0 0.2 23.8 24.3
LOS C C B A A C C A C C
Approach Delay 27.0 8.1 26.6 24.2
Approach LOS C A C C

Intersection Summary
Area Type: CBD
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 46.4 (58%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 75
Control Type: Pretimed
Maximum v/c Ratio: 0.89
Intersection Signal Delay: 21.6 Intersection LOS: C
Intersection Capacity Utilization 107.4% ICU Level of Service G
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     94: COCHRANE ST/RR 43 (COCHRANE ST) & DUNDAS ST
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Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 173 1620 21 783 108 132 198 14 68 253
v/c Ratio 0.58 0.89 0.30 0.43 0.14 0.49 0.42 0.04 0.22 0.52
Control Delay 26.2 27.1 18.3 8.8 1.7 30.2 26.0 0.2 23.8 24.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 26.2 27.1 18.3 8.8 1.7 30.2 26.0 0.2 23.8 24.3
Queue Length 50th (m) 18.8 98.5 1.2 21.2 0.5 15.0 22.2 0.0 7.1 24.6
Queue Length 95th (m) 36.8 #121.7 m2.5 26.4 m3.0 30.6 38.9 0.2 16.3 44.7
Internal Link Dist (m) 257.1 280.8 333.8 473.0
Turn Bay Length (m) 44.5 49.7 157.1 23.4 14.6 35.0
Base Capacity (vph) 297 1819 71 1803 751 268 477 397 303 485
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.58 0.89 0.30 0.43 0.14 0.49 0.42 0.04 0.22 0.52

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 159 1346 144 19 720 99 121 182 13 63 144 88
Future Volume (vph) 159 1346 144 19 720 99 121 182 13 63 144 88
Ideal Flow (vphpl) 1900 2005 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.5 6.5 6.5 6.5 5.5 6.5 6.5 6.5 6.5
Lane Util. Factor 1.00 *1.00 1.00 *1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.97 1.00 1.00 0.98 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.94
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1540 3327 1361 3316 1291 1559 1626 1238 1583 1558
Flt Permitted 0.34 1.00 0.09 1.00 1.00 0.53 1.00 1.00 0.62 1.00
Satd. Flow (perm) 548 3327 132 3316 1291 878 1626 1238 1033 1558
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 173 1463 157 21 783 108 132 198 14 68 157 96
RTOR Reduction (vph) 0 11 0 0 0 49 0 0 10 0 28 0
Lane Group Flow (vph) 173 1609 0 21 783 59 132 198 4 68 225 0
Confl. Peds. (#/hr) 5 4 4 5 1 6 6 1
Heavy Vehicles (%) 4% 6% 0% 18% 2% 8% 3% 4% 14% 1% 3% 0%
Turn Type Perm NA Perm NA Perm Perm NA Perm Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 6 8 8 4
Actuated Green, G (s) 43.5 43.5 43.5 43.5 43.5 23.5 23.5 23.5 23.5 23.5
Effective Green, g (s) 43.5 43.5 43.5 43.5 43.5 24.5 23.5 23.5 23.5 23.5
Actuated g/C Ratio 0.54 0.54 0.54 0.54 0.54 0.31 0.29 0.29 0.29 0.29
Clearance Time (s) 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5
Lane Grp Cap (vph) 297 1809 71 1803 701 268 477 363 303 457
v/s Ratio Prot c0.48 0.24 0.12 0.14
v/s Ratio Perm 0.32 0.16 0.05 c0.15 0.00 0.07
v/c Ratio 0.58 0.89 0.30 0.43 0.08 0.49 0.42 0.01 0.22 0.49
Uniform Delay, d1 12.2 16.1 9.9 10.9 8.7 22.7 22.7 20.0 21.4 23.3
Progression Factor 1.38 1.26 0.69 0.73 0.63 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.0 6.1 9.4 0.7 0.2 6.3 2.7 0.1 1.7 3.8
Delay (s) 23.8 26.4 16.2 8.6 5.7 29.0 25.4 20.1 23.1 27.1
Level of Service C C B A A C C C C C
Approach Delay (s) 26.2 8.4 26.6 26.3
Approach LOS C A C C

Intersection Summary
HCM 2000 Control Delay 21.4 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 107.4% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 123 1766 43 57 764 11 28 7 56 27 17 45
Future Volume (vph) 123 1766 43 57 764 11 28 7 56 27 17 45
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 41.1 0.0 47.6 0.0 17.0 0.0 18.6 0.0
Storage Lanes 1 0 1 0 1 1 1 0
Taper Length (m) 46.4 52.7 27.1 21.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 1.00 0.99 0.96 0.97 0.98
Frt 0.996 0.998 0.850 0.890
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1394 3092 0 1513 3268 0 1750 1879 1479 1785 1533 0
Flt Permitted 0.335 0.072 0.713 0.752
Satd. Flow (perm) 490 3092 0 115 3268 0 1301 1879 1423 1376 1533 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 5 3 45 49
Link Speed (k/h) 50 50 50 50
Link Distance (m) 277.9 212.7 115.0 89.8
Travel Time (s) 20.0 15.3 8.3 6.5
Confl. Peds. (#/hr) 6 17 17 6 9 23 23 9
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 28% 15% 9% 18% 9% 7% 2% 0% 8% 0% 0% 10%
Adj. Flow (vph) 134 1920 47 62 830 12 30 8 61 29 18 49
Shared Lane Traffic (%)
Lane Group Flow (vph) 134 1967 0 62 842 0 30 8 61 29 67 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 0 1 0 1 1 0 1 1
Detector Template 
Leading Detector (m) 19.5 0.0 19.5 0.0 9.0 15.0 0.0 9.0 15.0
Trailing Detector (m) 15.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 15.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 4.5 0.0 4.5 0.0 9.0 15.0 0.0 9.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA Perm NA Perm Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 8 4
Detector Phase 2 6 8 8 4 4
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 31.0 31.0 31.0 31.0 29.0 29.0 29.0 29.0 29.0
Total Split (s) 51.0 51.0 51.0 51.0 29.0 29.0 29.0 29.0 29.0
Total Split (%) 63.8% 63.8% 63.8% 63.8% 36.3% 36.3% 36.3% 36.3% 36.3%
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 44.7 44.7 44.7 44.7 22.7 22.7 22.7 22.7 22.7
Yellow Time (s) 4.0 4.0 4.0 4.0 3.3 3.3 3.3 3.3 3.3
All-Red Time (s) 2.3 2.3 2.3 2.3 3.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None None None None
Walk Time (s) 17.0 17.0 17.0 17.0 16.0 16.0 16.0 16.0 16.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 63.0 63.0 63.0 63.0 8.5 8.5 6.9 8.5 8.5
Actuated g/C Ratio 0.79 0.79 0.79 0.79 0.11 0.11 0.09 0.11 0.11
v/c Ratio 0.35 0.81 0.69 0.33 0.22 0.04 0.37 0.20 0.33
Control Delay 9.9 15.1 49.4 2.3 36.4 32.0 21.5 35.7 18.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 9.9 15.1 49.4 2.3 36.4 32.0 21.5 35.7 18.9
LOS A B D A D C C D B
Approach Delay 14.8 5.6 26.8 24.0
Approach LOS B A C C

Intersection Summary
Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 40 (50%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.81
Intersection Signal Delay: 12.8 Intersection LOS: B
Intersection Capacity Utilization 85.8% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     420: WHITE OAKS CT & DUNDAS ST
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Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 134 1967 62 842 30 8 61 29 67
v/c Ratio 0.35 0.81 0.69 0.33 0.22 0.04 0.37 0.20 0.33
Control Delay 9.9 15.1 49.4 2.3 36.4 32.0 21.5 35.7 18.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 9.9 15.1 49.4 2.3 36.4 32.0 21.5 35.7 18.9
Queue Length 50th (m) 10.3 104.2 1.7 10.4 3.9 1.0 2.1 3.8 2.4
Queue Length 95th (m) m14.9 m124.3 m#28.6 17.5 10.7 4.4 11.5 10.4 12.2
Internal Link Dist (m) 253.9 188.7 91.0 65.8
Turn Bay Length (m) 41.1 47.6 17.0 18.6
Base Capacity (vph) 385 2437 90 2575 369 533 163 390 470
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.35 0.81 0.69 0.33 0.08 0.02 0.37 0.07 0.14

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 123 1766 43 57 764 11 28 7 56 27 17 45
Future Volume (vph) 123 1766 43 57 764 11 28 7 56 27 17 45
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.96 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.97 1.00
Frt 1.00 1.00 1.00 1.00 1.00 1.00 0.85 1.00 0.89
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1390 3093 1511 3268 1734 1879 1423 1739 1534
Flt Permitted 0.33 1.00 0.07 1.00 0.71 1.00 1.00 0.75 1.00
Satd. Flow (perm) 490 3093 114 3268 1302 1879 1423 1377 1534
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 134 1920 47 62 830 12 30 8 61 29 18 49
RTOR Reduction (vph) 0 1 0 0 1 0 0 0 41 0 45 0
Lane Group Flow (vph) 134 1966 0 62 841 0 30 8 20 29 22 0
Confl. Peds. (#/hr) 6 17 17 6 9 23 23 9
Heavy Vehicles (%) 28% 15% 9% 18% 9% 7% 2% 0% 8% 0% 0% 10%
Turn Type Perm NA Perm NA Perm NA Perm Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 8 4
Actuated Green, G (s) 60.5 60.5 60.5 60.5 6.9 6.9 6.9 6.9 6.9
Effective Green, g (s) 60.5 60.5 60.5 60.5 6.9 6.9 6.9 6.9 6.9
Actuated g/C Ratio 0.76 0.76 0.76 0.76 0.09 0.09 0.09 0.09 0.09
Clearance Time (s) 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 370 2339 86 2471 112 162 122 118 132
v/s Ratio Prot c0.64 0.26 0.00 0.01
v/s Ratio Perm 0.27 0.54 c0.02 0.01 0.02
v/c Ratio 0.36 0.84 0.72 0.34 0.27 0.05 0.16 0.25 0.17
Uniform Delay, d1 3.3 6.5 5.2 3.2 34.2 33.5 33.9 34.1 33.9
Progression Factor 1.95 1.81 0.93 0.59 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.4 2.0 38.0 0.3 1.3 0.1 0.6 1.1 0.6
Delay (s) 7.8 13.8 42.9 2.2 35.5 33.7 34.5 35.2 34.5
Level of Service A B D A D C C D C
Approach Delay (s) 13.4 5.0 34.7 34.7
Approach LOS B A C C

Intersection Summary
HCM 2000 Control Delay 12.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.6
Intersection Capacity Utilization 85.8% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 1715 0 0 931 0 0 0 0 0 0 0
Future Volume (vph) 0 1715 0 0 931 0 0 0 0 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt
Flt Protected
Satd. Flow (prot) 0 3500 0 0 3500 0 0 0 0 0 0 0
Flt Permitted
Satd. Flow (perm) 0 3500 0 0 3500 0 0 0 0 0 0 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR)
Link Speed (k/h) 50 50 50 50
Link Distance (m) 260.0 281.1 73.8 91.9
Travel Time (s) 18.7 20.2 5.3 6.6
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1864 0 0 1012 0 0 0 0 0 0 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 1864 0 0 1012 0 0 0 0 0 0 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 0.0 0.0
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 9.0 4.8 4.8
Two way Left Turn Lane Yes Yes
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 0 0
Detector Template 
Leading Detector (m) 0.0 0.0
Trailing Detector (m) 0.0 0.0
Turn Type NA NA
Protected Phases 2 2
Permitted Phases
Detector Phase
Switch Phase
Minimum Initial (s) 15.0 15.0
Minimum Split (s) 23.0 23.0
Total Split (s) 58.0 58.0
Total Split (%) 72.5% 72.5%
Maximum Green (s) 52.1 52.1
Yellow Time (s) 4.0 4.0
All-Red Time (s) 1.9 1.9
Lost Time Adjust (s) 0.0 0.0
Total Lost Time (s) 5.9 5.9
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0
Recall Mode C-Max C-Max
Walk Time (s) 5.0 5.0
Flash Dont Walk (s) 5.0 5.0
Pedestrian Calls (#/hr) 0 0
Act Effct Green (s) 80.0 80.0
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Lane Group Ø4
Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphpl)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (k/h)
Link Distance (m)
Travel Time (s)
Peak Hour Factor
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(m)
Link Offset(m)
Crosswalk Width(m)
Two way Left Turn Lane
Headway Factor
Turning Speed (k/h)
Number of Detectors 
Detector Template 
Leading Detector (m)
Trailing Detector (m)
Turn Type
Protected Phases 4
Permitted Phases
Detector Phase
Switch Phase
Minimum Initial (s) 8.0
Minimum Split (s) 22.0
Total Split (s) 22.0
Total Split (%) 28%
Maximum Green (s) 18.0
Yellow Time (s) 3.0
All-Red Time (s) 1.0
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0
Recall Mode None
Walk Time (s) 12.0
Flash Dont Walk (s) 5.0
Pedestrian Calls (#/hr) 0
Act Effct Green (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Actuated g/C Ratio 1.00 1.00
v/c Ratio 0.53 0.29
Control Delay 0.3 0.2
Queue Delay 0.0 0.0
Total Delay 0.3 0.2
LOS A A
Approach Delay 0.3 0.2
Approach LOS A A

Intersection Summary
Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 70.4 (88%), Referenced to phase 2:EBWB, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.53
Intersection Signal Delay: 0.3 Intersection LOS: A
Intersection Capacity Utilization 52.3% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     488: DUNDAS ST & FIRE HALL 6
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Lane Group Ø4
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS

Intersection Summary
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Lane Group EBT WBT
Lane Group Flow (vph) 1864 1012
v/c Ratio 0.53 0.29
Control Delay 0.3 0.2
Queue Delay 0.0 0.0
Total Delay 0.3 0.2
Queue Length 50th (m) 0.0 0.0
Queue Length 95th (m) 0.0 0.0
Internal Link Dist (m) 236.0 257.1
Turn Bay Length (m)
Base Capacity (vph) 3500 3500
Starvation Cap Reductn 0 0
Spillback Cap Reductn 0 0
Storage Cap Reductn 0 0
Reduced v/c Ratio 0.53 0.29

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 1715 0 0 931 0 0 0 0 0 0 0
Future Volume (vph) 0 1715 0 0 931 0 0 0 0 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.9 5.9
Lane Util. Factor 0.95 0.95
Frt 1.00 1.00
Flt Protected 1.00 1.00
Satd. Flow (prot) 3500 3500
Flt Permitted 1.00 1.00
Satd. Flow (perm) 3500 3500
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1864 0 0 1012 0 0 0 0 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 1864 0 0 1012 0 0 0 0 0 0 0
Turn Type NA NA
Protected Phases 2 2
Permitted Phases
Actuated Green, G (s) 80.0 80.0
Effective Green, g (s) 80.0 80.0
Actuated g/C Ratio 1.00 1.00
Clearance Time (s) 5.9 5.9
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 3500 3500
v/s Ratio Prot c0.53 0.29
v/s Ratio Perm
v/c Ratio 0.53 0.29
Uniform Delay, d1 0.0 0.0
Progression Factor 1.00 1.00
Incremental Delay, d2 0.3 0.2
Delay (s) 0.3 0.2
Level of Service A A
Approach Delay (s) 0.3 0.2 0.0 0.0
Approach LOS A A A A

Intersection Summary
HCM 2000 Control Delay 0.3 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 9.9
Intersection Capacity Utilization 52.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 8 1754 898 9 11 6
Future Volume (vph) 8 1754 898 9 11 6
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 165.0 125.0 0.0 0.0
Storage Lanes 1 1 1 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1342 3336 3466 1278 1487 1065
Flt Permitted 0.232 0.950
Satd. Flow (perm) 328 3336 3466 1278 1487 1065
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 10 7
Link Speed (k/h) 48 48 48
Link Distance (m) 335.9 830.5 412.7
Travel Time (s) 25.2 62.3 31.0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 33% 7% 3% 25% 20% 50%
Adj. Flow (vph) 9 1907 976 10 12 7
Shared Lane Traffic (%)
Lane Group Flow (vph) 9 1907 976 10 12 7
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 24 14 24 14
Number of Detectors 1 0 0 0 1 0
Detector Template Left Thru Thru Right Left Right
Leading Detector (m) 24.0 0.0 0.0 0.0 24.0 0.0
Trailing Detector (m) 15.0 0.0 0.0 0.0 15.0 0.0
Detector 1 Position(m) 15.0 0.0 0.0 15.0 15.0 15.0
Detector 1 Size(m) 9.0 15.0 15.0 9.0 9.0 9.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 3.0 3.0 3.0 3.0 3.0 3.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type pm+pt NA NA Perm Perm Perm
Protected Phases 7 4 8
Permitted Phases 4 8 6 6
Detector Phase 7 4 8 8 6 6
Switch Phase
Minimum Initial (s) 5.0 20.0 20.0 20.0 8.0 8.0
Minimum Split (s) 8.0 28.0 28.0 28.0 33.0 33.0
Total Split (s) 8.0 67.0 59.0 59.0 33.0 33.0
Total Split (%) 8.0% 67.0% 59.0% 59.0% 33.0% 33.0%
Maximum Green (s) 5.0 60.5 52.5 52.5 26.6 26.6
Yellow Time (s) 3.0 4.7 4.7 4.7 3.4 3.4
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Lane Group EBL EBT WBT WBR SBL SBR
All-Red Time (s) 0.0 1.8 1.8 1.8 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.5 6.5 6.5 6.4 6.4
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None C-Max C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0 18.0 18.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 63.8 60.3 58.7 58.7 26.8 26.8
Actuated g/C Ratio 0.64 0.60 0.59 0.59 0.27 0.27
v/c Ratio 0.03 0.95 0.48 0.01 0.03 0.02
Control Delay 6.9 30.4 13.3 5.6 27.6 15.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 6.9 30.4 13.3 5.6 27.6 15.8
LOS A C B A C B
Approach Delay 30.2 13.2 23.3
Approach LOS C B C

Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2: and 6:SBL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.95
Intersection Signal Delay: 24.4 Intersection LOS: C
Intersection Capacity Utilization 65.9% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     665: Dundas St. & Halls Rd. 
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Group Flow (vph) 9 1907 976 10 12 7
v/c Ratio 0.03 0.95 0.48 0.01 0.03 0.02
Control Delay 6.9 30.4 13.3 5.6 27.6 15.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 6.9 30.4 13.3 5.6 27.6 15.8
Queue Length 50th (m) 0.5 152.7 46.5 0.0 1.6 0.0
Queue Length 95th (m) 2.1 #215.2 73.6 2.2 5.5 3.1
Internal Link Dist (m) 311.9 806.5 388.7
Turn Bay Length (m) 165.0 125.0
Base Capacity (vph) 259 2018 2033 754 398 290
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.03 0.94 0.48 0.01 0.03 0.02

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 8 1754 898 9 11 6
Future Volume (vph) 8 1754 898 9 11 6
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 6.5 6.5 6.5 6.4 6.4
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1342 3336 3466 1278 1487 1065
Flt Permitted 0.23 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 327 3336 3466 1278 1487 1065
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 9 1907 976 10 12 7
RTOR Reduction (vph) 0 0 0 4 0 5
Lane Group Flow (vph) 9 1907 976 6 12 2
Heavy Vehicles (%) 33% 7% 3% 25% 20% 50%
Turn Type pm+pt NA NA Perm Perm Perm
Protected Phases 7 4 8
Permitted Phases 4 8 6 6
Actuated Green, G (s) 62.7 62.7 58.7 58.7 24.4 24.4
Effective Green, g (s) 62.7 62.7 58.7 58.7 24.4 24.4
Actuated g/C Ratio 0.63 0.63 0.59 0.59 0.24 0.24
Clearance Time (s) 3.0 6.5 6.5 6.5 6.4 6.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 215 2091 2034 750 362 259
v/s Ratio Prot 0.00 c0.57 0.28
v/s Ratio Perm 0.03 0.00 c0.01 0.00
v/c Ratio 0.04 0.91 0.48 0.01 0.03 0.01
Uniform Delay, d1 7.9 16.2 11.9 8.6 28.8 28.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 6.6 0.2 0.0 0.2 0.0
Delay (s) 7.9 22.8 12.1 8.6 29.0 28.7
Level of Service A C B A C C
Approach Delay (s) 22.7 12.0 28.9
Approach LOS C B C

Intersection Summary
HCM 2000 Control Delay 19.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 15.9
Intersection Capacity Utilization 65.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1089 28 77 859 13 63
Future Volume (vph) 1089 28 77 859 13 63
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 0.95 0.95 0.95 0.95 1.00 1.00
Frt 0.996 0.888
Flt Protected 0.996 0.992
Satd. Flow (prot) 3390 0 0 3397 1615 0
Flt Permitted 0.996 0.992
Satd. Flow (perm) 3390 0 0 3397 1615 0
Link Speed (k/h) 50 50 48
Link Distance (m) 205.3 52.7 76.8
Travel Time (s) 14.8 3.8 5.8
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 5% 0% 1% 5% 0% 3%
Adj. Flow (vph) 1184 30 84 934 14 68
Shared Lane Traffic (%)
Lane Group Flow (vph) 1214 0 0 1018 82 0
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(m) 0.0 0.0 3.5
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 14 24 24 14
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 71.6% ICU Level of Service C
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 21 1189 15 15 903 27 1 5 22 7 1 20
Future Volume (vph) 21 1189 15 15 903 27 1 5 22 7 1 20
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 0.95 0.95 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.998 0.996 0.892 0.904
Flt Protected 0.999 0.999 0.998 0.987
Satd. Flow (prot) 0 3389 0 0 3379 0 0 1673 0 0 1618 0
Flt Permitted 0.999 0.999 0.998 0.987
Satd. Flow (perm) 0 3389 0 0 3379 0 0 1673 0 0 1618 0
Link Speed (k/h) 50 50 48 48
Link Distance (m) 52.7 118.4 74.7 85.9
Travel Time (s) 3.8 8.5 5.6 6.4
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 10% 5% 0% 0% 5% 12% 0% 0% 0% 14% 0% 0%
Adj. Flow (vph) 23 1292 16 16 982 29 1 5 24 8 1 22
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 1331 0 0 1027 0 0 30 0 0 31 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 0.0 0.0
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Sign Control Free Free Stop Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 59.9% ICU Level of Service B
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 1198 67 0 684 127 0 508 27 0 556 53
Future Volume (vph) 0 1198 67 0 684 127 0 508 27 0 556 53
Ideal Flow (vphpl) 1900 2005 1900 1900 2005 1900 1900 1900 1900 1900 2005 1900
Storage Length (m) 0.0 24.2 0.0 0.0 0.0 0.0 0.0 16.9
Storage Lanes 0 1 0 1 0 0 0 1
Taper Length (m) 0.0 0.0 0.0 0.0
Lane Util. Factor 1.00 *1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.93 1.00 0.97
Frt 0.992 0.850 0.993 0.850
Flt Protected
Satd. Flow (prot) 0 3394 0 0 1732 1395 0 1613 0 0 1732 1423
Flt Permitted
Satd. Flow (perm) 0 3394 0 0 1732 1300 0 1613 0 0 1732 1380
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 10 118 4 48
Link Speed (k/h) 50 50 50 50
Link Distance (m) 102.6 205.3 239.3 85.4
Travel Time (s) 7.4 14.8 17.2 6.1
Confl. Peds. (#/hr) 21 15 15 21 5 34 34 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 4% 4% 0% 3% 3% 0% 4% 0% 0% 3% 1%
Adj. Flow (vph) 0 1302 73 0 743 138 0 552 29 0 604 58
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 1375 0 0 743 138 0 581 0 0 604 58
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 3.5 0.0 0.0
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.08 1.16 1.16 1.08 1.16 1.16 1.16 1.16 1.16 1.08 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type NA NA Perm NA NA Perm
Protected Phases 2 2 4 4
Permitted Phases 2 4
Minimum Split (s) 25.0 25.0 25.0 26.0 26.0 26.0
Total Split (s) 44.0 44.0 44.0 36.0 36.0 36.0
Total Split (%) 55.0% 55.0% 55.0% 45.0% 45.0% 45.0%
Maximum Green (s) 37.5 37.5 37.5 29.5 29.5 29.5
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.8 2.8 2.8 2.8 2.8 2.8
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.5 6.5 6.5 6.5 6.5 6.5
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 10.0 10.0 10.0 12.0 12.0 12.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 37.5 37.5 37.5 29.5 29.5 29.5
Actuated g/C Ratio 0.47 0.47 0.47 0.37 0.37 0.37
v/c Ratio 0.86 0.92 0.21 0.97 0.95 0.11
Control Delay 31.6 35.5 7.2 57.9 51.4 7.2
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 31.6 35.5 7.2 57.9 51.4 7.2
LOS C D A E D A
Approach Delay 31.6 31.1 57.9 47.5
Approach LOS C C E D

Intersection Summary
Area Type: CBD
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 0.8 (1%), Referenced to phase 2:EBWB, Start of Green
Natural Cycle: 90
Control Type: Pretimed
Maximum v/c Ratio: 0.97
Intersection Signal Delay: 38.8 Intersection LOS: D
Intersection Capacity Utilization 80.4% ICU Level of Service D
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     89: BROCK ST S & DUNDAS ST
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Lane Group EBT WBT WBR NBT SBT SBR
Lane Group Flow (vph) 1375 743 138 581 604 58
v/c Ratio 0.86 0.92 0.21 0.97 0.95 0.11
Control Delay 31.6 35.5 7.2 57.9 51.4 7.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 31.6 35.5 7.2 57.9 51.4 7.2
Queue Length 50th (m) 104.9 55.3 1.1 78.1 80.3 0.9
Queue Length 95th (m) m121.5 #152.7 m15.5 #137.9 #138.6 7.4
Internal Link Dist (m) 78.6 181.3 215.3 61.4
Turn Bay Length (m) 16.9
Base Capacity (vph) 1596 811 672 597 638 539
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.86 0.92 0.21 0.97 0.95 0.11

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 1198 67 0 684 127 0 508 27 0 556 53
Future Volume (vph) 0 1198 67 0 684 127 0 508 27 0 556 53
Ideal Flow (vphpl) 1900 2005 1900 1900 2005 1900 1900 1900 1900 1900 2005 1900
Total Lost time (s) 6.5 6.5 6.5 6.5 6.5 6.5
Lane Util. Factor *1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.93 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.99 1.00 0.85 0.99 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3394 1732 1300 1614 1732 1380
Flt Permitted 1.00 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3394 1732 1300 1614 1732 1380
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1302 73 0 743 138 0 552 29 0 604 58
RTOR Reduction (vph) 0 5 0 0 0 63 0 3 0 0 0 30
Lane Group Flow (vph) 0 1370 0 0 743 75 0 578 0 0 604 28
Confl. Peds. (#/hr) 21 15 15 21 5 34 34 5
Heavy Vehicles (%) 0% 4% 4% 0% 3% 3% 0% 4% 0% 0% 3% 1%
Turn Type NA NA Perm NA NA Perm
Protected Phases 2 2 4 4
Permitted Phases 2 4
Actuated Green, G (s) 37.5 37.5 37.5 29.5 29.5 29.5
Effective Green, g (s) 37.5 37.5 37.5 29.5 29.5 29.5
Actuated g/C Ratio 0.47 0.47 0.47 0.37 0.37 0.37
Clearance Time (s) 6.5 6.5 6.5 6.5 6.5 6.5
Lane Grp Cap (vph) 1590 811 609 595 638 508
v/s Ratio Prot 0.40 c0.43 c0.36 0.35
v/s Ratio Perm 0.06 0.02
v/c Ratio 0.86 0.92 0.12 0.97 0.95 0.05
Uniform Delay, d1 18.9 19.8 12.0 24.8 24.5 16.3
Progression Factor 1.44 0.94 1.83 1.00 1.00 1.00
Incremental Delay, d2 3.7 15.0 0.4 30.7 24.7 0.2
Delay (s) 31.0 33.6 22.3 55.5 49.2 16.5
Level of Service C C C E D B
Approach Delay (s) 31.0 31.8 55.5 46.3
Approach LOS C C E D

Intersection Summary
HCM 2000 Control Delay 38.2 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 80.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 104 1145 112 58 574 22 152 387 88 29 196 81
Future Volume (vph) 104 1145 112 58 574 22 152 387 88 29 196 81
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 24.7 0.0 30.2 16.0 7.6 11.0 13.8 0.0
Storage Lanes 1 0 1 1 1 1 1 0
Taper Length (m) 32.9 38.5 41.4 24.7
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 1.00 1.00 0.98 0.98 0.99 0.99
Frt 0.987 0.994 0.850 0.956
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1575 3013 0 1606 3099 0 1560 1691 1437 1606 1594 0
Flt Permitted 0.381 0.107 0.476 0.311
Satd. Flow (perm) 627 3013 0 181 3099 0 769 1691 1402 523 1594 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 19 7 48 27
Link Speed (k/h) 50 50 50 50
Link Distance (m) 118.8 293.5 120.1 355.3
Travel Time (s) 8.6 21.1 8.6 25.6
Confl. Peds. (#/hr) 10 7 7 10 22 11 11 22
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 2% 5% 4% 0% 3% 0% 3% 0% 0% 0% 0% 1%
Adj. Flow (vph) 113 1245 122 63 624 24 165 421 96 32 213 88
Shared Lane Traffic (%)
Lane Group Flow (vph) 113 1367 0 63 648 0 165 421 96 32 301 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA Perm NA Perm NA Perm Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 8 4
Minimum Split (s) 28.0 28.0 28.0 28.0 28.0 28.0 28.0 28.0 28.0
Total Split (s) 48.0 48.0 48.0 48.0 32.0 32.0 32.0 32.0 32.0
Total Split (%) 60.0% 60.0% 60.0% 60.0% 40.0% 40.0% 40.0% 40.0% 40.0%
Maximum Green (s) 41.5 41.5 41.5 41.5 25.5 25.5 25.5 25.5 25.5
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 14.0 14.0 14.0 14.0 15.0 15.0 15.0 15.0 15.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 41.5 41.5 41.5 41.5 25.5 25.5 25.5 25.5 25.5
Actuated g/C Ratio 0.52 0.52 0.52 0.52 0.32 0.32 0.32 0.32 0.32
v/c Ratio 0.35 0.87 0.68 0.40 0.67 0.78 0.20 0.19 0.57
Control Delay 13.6 24.2 29.9 4.5 39.9 36.8 12.4 23.5 25.7
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 13.6 24.2 29.9 4.5 39.9 36.8 12.4 23.5 25.7
LOS B C C A D D B C C
Approach Delay 23.4 6.8 34.1 25.5
Approach LOS C A C C

Intersection Summary
Area Type: CBD
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 20.8 (26%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 65
Control Type: Pretimed
Maximum v/c Ratio: 0.87
Intersection Signal Delay: 22.2 Intersection LOS: C
Intersection Capacity Utilization 96.8% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     95: RR 45 (HENRY ST)/EUCLID ST & DUNDAS ST
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Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 113 1367 63 648 165 421 96 32 301
v/c Ratio 0.35 0.87 0.68 0.40 0.67 0.78 0.20 0.19 0.57
Control Delay 13.6 24.2 29.9 4.5 39.9 36.8 12.4 23.5 25.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 13.6 24.2 29.9 4.5 39.9 36.8 12.4 23.5 25.7
Queue Length 50th (m) 12.1 109.6 1.2 5.8 19.8 52.9 4.7 3.2 31.5
Queue Length 95th (m) m12.7 m124.2 m1.9 m9.4 #45.4 #92.4 14.2 9.6 53.9
Internal Link Dist (m) 94.8 269.5 96.1 331.3
Turn Bay Length (m) 24.7 30.2 7.6 11.0 13.8
Base Capacity (vph) 325 1572 93 1610 245 539 479 166 526
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.35 0.87 0.68 0.40 0.67 0.78 0.20 0.19 0.57

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 104 1145 112 58 574 22 152 387 88 29 196 81
Future Volume (vph) 104 1145 112 58 574 22 152 387 88 29 196 81
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 0.99
Flpb, ped/bikes 0.99 1.00 1.00 1.00 0.98 1.00 1.00 0.99 1.00
Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 0.96
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1562 3012 1606 3101 1536 1691 1402 1598 1594
Flt Permitted 0.38 1.00 0.11 1.00 0.48 1.00 1.00 0.31 1.00
Satd. Flow (perm) 627 3012 181 3101 769 1691 1402 523 1594
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 113 1245 122 63 624 24 165 421 96 32 213 88
RTOR Reduction (vph) 0 9 0 0 3 0 0 0 33 0 18 0
Lane Group Flow (vph) 113 1358 0 63 645 0 165 421 63 32 283 0
Confl. Peds. (#/hr) 10 7 7 10 22 11 11 22
Heavy Vehicles (%) 2% 5% 4% 0% 3% 0% 3% 0% 0% 0% 0% 1%
Turn Type Perm NA Perm NA Perm NA Perm Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 8 4
Actuated Green, G (s) 41.5 41.5 41.5 41.5 25.5 25.5 25.5 25.5 25.5
Effective Green, g (s) 41.5 41.5 41.5 41.5 25.5 25.5 25.5 25.5 25.5
Actuated g/C Ratio 0.52 0.52 0.52 0.52 0.32 0.32 0.32 0.32 0.32
Clearance Time (s) 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5
Lane Grp Cap (vph) 325 1562 93 1608 245 539 446 166 508
v/s Ratio Prot c0.45 0.21 c0.25 0.18
v/s Ratio Perm 0.18 0.35 0.21 0.05 0.06
v/c Ratio 0.35 0.87 0.68 0.40 0.67 0.78 0.14 0.19 0.56
Uniform Delay, d1 11.3 16.9 14.3 11.7 23.6 24.7 19.4 19.8 22.6
Progression Factor 0.99 1.19 0.34 0.35 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.4 3.6 17.7 0.4 13.8 10.7 0.7 2.6 4.3
Delay (s) 12.7 23.6 22.6 4.5 37.5 35.5 20.1 22.4 26.9
Level of Service B C C A D D C C C
Approach Delay (s) 22.7 6.1 33.8 26.5
Approach LOS C A C C

Intersection Summary
HCM 2000 Control Delay 21.8 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 96.8% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 145 1149 23 75 806 221 35 654 79 283 426 81
Future Volume (vph) 145 1149 23 75 806 221 35 654 79 283 426 81
Ideal Flow (vphpl) 2050 2005 1900 1900 2005 1900 1900 2005 1900 2050 1900 1900
Storage Length (m) 17.1 0.0 98.4 0.0 23.5 0.0 102.4 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 37.0 12.6 27.3 30.0
Lane Util. Factor 1.00 *1.00 0.95 1.00 *1.00 0.95 1.00 *1.00 0.95 1.00 0.95 0.95
Ped Bike Factor 1.00 1.00 1.00 0.99 0.99 1.00 1.00 0.99
Frt 0.997 0.968 0.984 0.976
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1667 3386 0 1545 3291 0 1447 3395 0 1620 3057 0
Flt Permitted 0.113 0.112 0.446 0.200
Satd. Flow (perm) 198 3386 0 182 3291 0 672 3395 0 340 3057 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 2 42 14 27
Link Speed (k/h) 50 50 50 40
Link Distance (m) 457.3 160.3 1037.5 218.0
Travel Time (s) 32.9 11.5 74.7 19.6
Confl. Peds. (#/hr) 13 26 26 13 23 17 17 23
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 4% 5% 6% 4% 4% 6% 11% 3% 4% 7% 2% 2%
Adj. Flow (vph) 158 1249 25 82 876 240 38 711 86 308 463 88
Shared Lane Traffic (%)
Lane Group Flow (vph) 158 1274 0 82 1116 0 38 797 0 308 551 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.05 1.08 1.16 1.16 1.08 1.16 1.16 1.08 1.16 1.05 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type pm+pt NA pm+pt NA Perm NA pm+pt NA
Protected Phases 5 2 1 6 8 7 4
Permitted Phases 2 6 8 4
Minimum Split (s) 10.5 41.0 10.5 41.0 35.0 35.0 11.5 35.0
Total Split (s) 10.5 42.1 10.5 42.1 35.0 35.0 12.4 47.4
Total Split (%) 10.5% 42.1% 10.5% 42.1% 35.0% 35.0% 12.4% 47.4%
Maximum Green (s) 6.8 35.6 6.8 35.6 28.5 28.5 8.7 40.9
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 0.0 2.8 0.0 2.8 2.8 2.8 0.0 2.8
Lost Time Adjust (s) -3.0 0.0 0.0 0.0 0.0 0.0 -3.0 0.0
Total Lost Time (s) 0.7 6.5 3.7 6.5 6.5 6.5 0.7 6.5
Lead/Lag Lead Lag Lead Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 25.0 25.0 21.0 21.0 21.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 51.2 35.6 45.2 35.6 28.5 28.5 46.7 40.9
Actuated g/C Ratio 0.51 0.36 0.45 0.36 0.28 0.28 0.47 0.41
v/c Ratio 0.64 1.06 0.47 0.93 0.20 0.82 1.00 0.44
Control Delay 28.3 74.5 25.9 39.5 30.5 40.7 74.1 21.4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 28.3 74.5 25.9 39.5 30.5 40.7 74.1 21.4
LOS C E C D C D E C
Approach Delay 69.4 38.6 40.2 40.3
Approach LOS E D D D

Intersection Summary
Area Type: CBD
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 110
Control Type: Pretimed
Maximum v/c Ratio: 1.06
Intersection Signal Delay: 49.5 Intersection LOS: D
Intersection Capacity Utilization 96.4% ICU Level of Service F
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     96: GARDEN ST & DUNDAS ST
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 158 1274 82 1116 38 797 308 551
v/c Ratio 0.64 1.06 0.47 0.93 0.20 0.82 1.00 0.44
Control Delay 28.3 74.5 25.9 39.5 30.5 40.7 74.1 21.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 28.3 74.5 25.9 39.5 30.5 40.7 74.1 21.4
Queue Length 50th (m) 14.3 ~125.4 6.2 73.4 5.1 65.1 35.0 34.5
Queue Length 95th (m) #33.2 #161.4 16.8 #129.2 13.1 84.9 #81.9 47.6
Internal Link Dist (m) 433.3 136.3 1013.5 194.0
Turn Bay Length (m) 17.1 98.4 23.5 102.4
Base Capacity (vph) 245 1206 174 1198 191 977 308 1266
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.64 1.06 0.47 0.93 0.20 0.82 1.00 0.44

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 145 1149 23 75 806 221 35 654 79 283 426 81
Future Volume (vph) 145 1149 23 75 806 221 35 654 79 283 426 81
Ideal Flow (vphpl) 2050 2005 1900 1900 2005 1900 1900 2005 1900 2050 1900 1900
Total Lost time (s) 0.7 6.5 3.7 6.5 6.5 6.5 0.7 6.5
Lane Util. Factor 1.00 *1.00 1.00 *1.00 1.00 *1.00 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.97 1.00 0.98 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1666 3386 1544 3290 1431 3394 1619 3057
Flt Permitted 0.11 1.00 0.11 1.00 0.45 1.00 0.20 1.00
Satd. Flow (perm) 198 3386 183 3290 672 3394 341 3057
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 158 1249 25 82 876 240 38 711 86 308 463 88
RTOR Reduction (vph) 0 1 0 0 27 0 0 10 0 0 16 0
Lane Group Flow (vph) 158 1273 0 82 1089 0 38 787 0 308 535 0
Confl. Peds. (#/hr) 13 26 26 13 23 17 17 23
Heavy Vehicles (%) 4% 5% 6% 4% 4% 6% 11% 3% 4% 7% 2% 2%
Turn Type pm+pt NA pm+pt NA Perm NA pm+pt NA
Protected Phases 5 2 1 6 8 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 42.4 35.6 42.4 35.6 28.5 28.5 40.9 40.9
Effective Green, g (s) 48.4 35.6 42.4 35.6 28.5 28.5 43.9 40.9
Actuated g/C Ratio 0.48 0.36 0.42 0.36 0.28 0.28 0.44 0.41
Clearance Time (s) 3.7 6.5 3.7 6.5 6.5 6.5 3.7 6.5
Lane Grp Cap (vph) 239 1205 170 1171 191 967 299 1250
v/s Ratio Prot c0.06 c0.38 0.03 0.33 c0.23 c0.12 0.18
v/s Ratio Perm 0.25 0.17 0.06 0.33
v/c Ratio 0.66 1.06 0.48 0.93 0.20 0.81 1.03 0.43
Uniform Delay, d1 18.5 32.2 22.0 31.0 27.1 33.3 22.7 21.2
Progression Factor 1.00 1.00 1.26 0.86 1.00 1.00 1.00 1.00
Incremental Delay, d2 13.5 42.1 8.5 12.9 2.3 7.5 60.0 1.1
Delay (s) 32.0 74.3 36.2 39.6 29.4 40.8 82.7 22.2
Level of Service C E D D C D F C
Approach Delay (s) 69.7 39.4 40.2 43.9
Approach LOS E D D D

Intersection Summary
HCM 2000 Control Delay 50.5 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 17.4
Intersection Capacity Utilization 96.4% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 13 1318 6 25 872 20 14 38 83 36 18 7
Future Volume (vph) 13 1318 6 25 872 20 14 38 83 36 18 7
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 0.95 0.95 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 0.99 1.00
Frt 0.999 0.997 0.917 0.984
Flt Protected 0.999 0.995 0.972
Satd. Flow (prot) 0 2841 0 0 2833 0 0 1353 0 0 1471 0
Flt Permitted 0.942 0.876 0.959 0.727
Satd. Flow (perm) 0 2676 0 0 2484 0 0 1302 0 0 1098 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 1 5 40 8
Link Speed (k/h) 50 50 50 50
Link Distance (m) 118.4 457.3 151.2 181.4
Travel Time (s) 8.5 32.9 10.9 13.1
Confl. Peds. (#/hr) 8 3 3 8 11 3 3 11
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 17% 13% 0% 5% 13% 17% 0% 33% 6% 11% 0% 27%
Adj. Flow (vph) 14 1433 7 27 948 22 15 41 90 39 20 8
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 1454 0 0 997 0 0 146 0 0 67 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 0.0 0.0
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 0 1 0 1 1 1 1
Detector Template 
Leading Detector (m) 15.0 0.0 15.0 0.0 15.0 15.0 15.0 15.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 15.0 0.0 15.0 0.0 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Detector Phase 8 8 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 28.0 28.0 28.0 28.0 26.5 26.5 26.5 26.5
Total Split (s) 53.5 53.5 53.5 53.5 26.5 26.5 26.5 26.5
Total Split (%) 66.9% 66.9% 66.9% 66.9% 33.1% 33.1% 33.1% 33.1%
Maximum Green (s) 47.0 47.0 47.0 47.0 20.0 20.0 20.0 20.0
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.5 6.5 6.5 6.5
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0 13.0 13.0 13.0 13.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 54.6 54.6 12.4 12.4
Actuated g/C Ratio 0.68 0.68 0.16 0.16
v/c Ratio 0.80 0.59 0.62 0.38
Control Delay 18.0 9.2 33.7 32.2
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 18.0 9.2 33.7 32.2
LOS B A C C
Approach Delay 18.0 9.2 33.7 32.2
Approach LOS B A C C

Intersection Summary
Area Type: CBD
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.80
Intersection Signal Delay: 15.9 Intersection LOS: B
Intersection Capacity Utilization 76.4% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     163: HICKORY ST & DUNDAS ST
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Lane Group EBT WBT NBT SBT
Lane Group Flow (vph) 1454 997 146 67
v/c Ratio 0.80 0.59 0.62 0.38
Control Delay 18.0 9.2 33.7 32.2
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 18.0 9.2 33.7 32.2
Queue Length 50th (m) 59.2 32.0 13.9 7.5
Queue Length 95th (m) m#88.4 60.7 27.8 16.4
Internal Link Dist (m) 94.4 433.3 127.2 157.4
Turn Bay Length (m)
Base Capacity (vph) 1826 1696 355 280
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.80 0.59 0.41 0.24

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 13 1318 6 25 872 20 14 38 83 36 18 7
Future Volume (vph) 13 1318 6 25 872 20 14 38 83 36 18 7
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.5 6.5 6.5
Lane Util. Factor 0.95 0.95 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.99 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.92 0.98
Flt Protected 1.00 1.00 0.99 0.97
Satd. Flow (prot) 2840 2831 1351 1468
Flt Permitted 0.94 0.88 0.96 0.73
Satd. Flow (perm) 2675 2484 1302 1099
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 14 1433 7 27 948 22 15 41 90 39 20 8
RTOR Reduction (vph) 0 0 0 0 2 0 0 34 0 0 7 0
Lane Group Flow (vph) 0 1454 0 0 995 0 0 112 0 0 60 0
Confl. Peds. (#/hr) 8 3 3 8 11 3 3 11
Heavy Vehicles (%) 17% 13% 0% 5% 13% 17% 0% 33% 6% 11% 0% 27%
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 54.6 54.6 12.4 12.4
Effective Green, g (s) 54.6 54.6 12.4 12.4
Actuated g/C Ratio 0.68 0.68 0.16 0.16
Clearance Time (s) 6.5 6.5 6.5 6.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1825 1695 201 170
v/s Ratio Prot
v/s Ratio Perm c0.54 0.40 c0.09 0.05
v/c Ratio 0.80 0.59 0.56 0.35
Uniform Delay, d1 8.8 6.7 31.3 30.2
Progression Factor 1.47 1.00 1.00 1.00
Incremental Delay, d2 2.7 1.5 3.3 1.3
Delay (s) 15.7 8.2 34.6 31.5
Level of Service B A C C
Approach Delay (s) 15.7 8.2 34.6 31.5
Approach LOS B A C C

Intersection Summary
HCM 2000 Control Delay 14.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 76.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1429 116 12 1004 24 36
Future Volume (vph) 1429 116 12 1004 24 36
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 33.0 20.0 0.0 0.0
Storage Lanes 1 1 1 1
Taper Length (m) 25.0 25.0
Lane Util. Factor 0.95 1.00 1.00 0.95 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3400 1536 1785 3466 1785 1597
Flt Permitted 0.950 0.950
Satd. Flow (perm) 3400 1536 1785 3466 1785 1597
Link Speed (k/h) 50 50 48
Link Distance (m) 414.1 110.3 113.4
Travel Time (s) 29.8 7.9 8.5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 5% 4% 0% 3% 0% 0%
Adj. Flow (vph) 1553 126 13 1091 26 39
Shared Lane Traffic (%)
Lane Group Flow (vph) 1553 126 13 1091 26 39
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(m) 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane Yes Yes
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 14 24 24 14
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 49.5% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1542 104 29 1068 68 40
Future Volume (vph) 1542 104 29 1068 68 40
Ideal Flow (vphpl) 2005 1900 1900 1900 1900 1900
Storage Length (m) 0.0 26.6 28.2 0.0
Storage Lanes 0 1 1 1
Taper Length (m) 28.8 24.6
Lane Util. Factor *1.00 0.95 1.00 0.95 1.00 1.00
Ped Bike Factor 1.00 0.99
Frt 0.991 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3168 0 1317 2869 1373 1307
Flt Permitted 0.115 0.950
Satd. Flow (perm) 3168 0 159 2869 1362 1307
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 14 30
Link Speed (k/h) 50 50 50
Link Distance (m) 160.3 229.7 303.4
Travel Time (s) 11.5 16.5 21.8
Confl. Peds. (#/hr) 7 7 6
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 11% 17% 22% 12% 17% 10%
Adj. Flow (vph) 1676 113 32 1161 74 43
Shared Lane Traffic (%)
Lane Group Flow (vph) 1789 0 32 1161 74 43
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(m) 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane Yes
Headway Factor 1.08 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 15 25 25 15
Number of Detectors 0 0 0 1 1
Detector Template 
Leading Detector (m) 0.0 0.0 0.0 9.0 9.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 0.0 0.0 0.0 9.0 9.0
Detector 1 Type Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Turn Type NA Perm NA Perm Perm
Protected Phases 2 2
Permitted Phases 2 8 8
Detector Phase 8 8
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 8.0 8.0
Minimum Split (s) 29.0 29.0 29.0 30.0 30.0
Total Split (s) 70.0 70.0 70.0 30.0 30.0
Total Split (%) 70.0% 70.0% 70.0% 30.0% 30.0%
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Lane Group EBT EBR WBL WBT NBL NBR
Maximum Green (s) 63.6 63.6 63.6 24.5 24.5
Yellow Time (s) 4.0 4.0 4.0 3.3 3.3
All-Red Time (s) 2.4 2.4 2.4 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.4 6.4 6.4 5.5 5.5
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 14.0 14.0 14.0 16.0 16.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 80.9 80.9 80.9 11.2 11.2
Actuated g/C Ratio 0.81 0.81 0.81 0.11 0.11
v/c Ratio 0.70 0.25 0.50 0.49 0.25
Control Delay 5.4 9.9 5.3 51.9 22.4
Queue Delay 0.5 0.0 0.0 0.0 0.0
Total Delay 5.9 9.9 5.3 51.9 22.4
LOS A A A D C
Approach Delay 5.9 5.4 41.1
Approach LOS A A D

Intersection Summary
Area Type: CBD
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:EBWB, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.70
Intersection Signal Delay: 7.0 Intersection LOS: A
Intersection Capacity Utilization 65.0% ICU Level of Service C
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     97: LUPIN DR & DUNDAS ST
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Lane Group EBT WBL WBT NBL NBR
Lane Group Flow (vph) 1789 32 1161 74 43
v/c Ratio 0.70 0.25 0.50 0.49 0.25
Control Delay 5.4 9.9 5.3 51.9 22.4
Queue Delay 0.5 0.0 0.0 0.0 0.0
Total Delay 5.9 9.9 5.3 51.9 22.4
Queue Length 50th (m) 20.4 1.3 33.4 12.7 2.1
Queue Length 95th (m) m22.5 6.6 55.7 24.4 10.8
Internal Link Dist (m) 136.3 205.7 279.4
Turn Bay Length (m) 26.6 28.2
Base Capacity (vph) 2566 128 2321 333 342
Starvation Cap Reductn 344 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.81 0.25 0.50 0.22 0.13

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1542 104 29 1068 68 40
Future Volume (vph) 1542 104 29 1068 68 40
Ideal Flow (vphpl) 2005 1900 1900 1900 1900 1900
Total Lost time (s) 6.4 6.4 6.4 5.5 5.5
Lane Util. Factor *1.00 1.00 0.95 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 0.99 1.00
Frt 0.99 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3167 1316 2869 1362 1307
Flt Permitted 1.00 0.11 1.00 0.95 1.00
Satd. Flow (perm) 3167 159 2869 1362 1307
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1676 113 32 1161 74 43
RTOR Reduction (vph) 3 0 0 0 0 27
Lane Group Flow (vph) 1786 0 32 1161 74 16
Confl. Peds. (#/hr) 7 7 6
Heavy Vehicles (%) 11% 17% 22% 12% 17% 10%
Turn Type NA Perm NA Perm Perm
Protected Phases 2 2
Permitted Phases 2 8 8
Actuated Green, G (s) 78.5 78.5 78.5 9.6 9.6
Effective Green, g (s) 78.5 78.5 78.5 9.6 9.6
Actuated g/C Ratio 0.78 0.78 0.78 0.10 0.10
Clearance Time (s) 6.4 6.4 6.4 5.5 5.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2486 124 2252 130 125
v/s Ratio Prot c0.56 0.40
v/s Ratio Perm 0.20 c0.05 0.01
v/c Ratio 0.72 0.26 0.52 0.57 0.13
Uniform Delay, d1 5.3 2.9 3.9 43.2 41.4
Progression Factor 0.78 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 5.0 0.8 5.6 0.5
Delay (s) 4.7 7.9 4.7 48.8 41.8
Level of Service A A A D D
Approach Delay (s) 4.7 4.8 46.3
Approach LOS A A D

Intersection Summary
HCM 2000 Control Delay 6.3 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 11.9
Intersection Capacity Utilization 65.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 150 1341 91 111 912 175 83 539 138 178 414 92
Future Volume (vph) 150 1341 91 111 912 175 83 539 138 178 414 92
Ideal Flow (vphpl) 1900 2005 1900 1900 1900 1900 1900 2005 1900 1900 1900 1900
Storage Length (m) 65.0 0.0 40.2 0.0 37.3 0.0 29.6 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 49.9 21.5 43.0 50.6
Lane Util. Factor 1.00 *1.00 0.95 1.00 0.95 0.95 1.00 *1.00 0.95 1.00 0.95 0.95
Ped Bike Factor 1.00 1.00 0.98 1.00 1.00 0.99
Frt 0.990 0.976 0.969 0.973
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1580 3534 0 1539 3187 0 1500 3242 0 1668 2991 0
Flt Permitted 0.105 0.108 0.446 0.167
Satd. Flow (perm) 175 3534 0 175 3187 0 687 3242 0 293 2991 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 10 30 36 32
Link Speed (k/h) 50 50 50 50
Link Distance (m) 250.1 563.2 123.0 257.8
Travel Time (s) 18.0 40.6 8.9 18.6
Confl. Peds. (#/hr) 12 14 14 12 23 7 7 23
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 13% 11% 9% 16% 9% 8% 19% 18% 18% 7% 15% 13%
Adj. Flow (vph) 163 1458 99 121 991 190 90 586 150 193 450 100
Shared Lane Traffic (%)
Lane Group Flow (vph) 163 1557 0 121 1181 0 90 736 0 193 550 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes Yes
Headway Factor 1.01 0.95 1.01 1.01 1.01 1.01 1.01 0.95 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 0 1 0 1 1 2 1
Detector Template 
Leading Detector (m) 24.0 0.0 24.0 0.0 14.0 14.0 24.0 14.0
Trailing Detector (m) 15.0 0.0 15.0 0.0 -1.0 -1.0 -1.0 -1.0
Detector 1 Position(m) 15.0 0.0 15.0 0.0 -1.0 -1.0 -1.0 -1.0
Detector 1 Size(m) 9.0 0.0 9.0 0.0 15.0 15.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 15.0
Detector 2 Size(m) 9.0
Detector 2 Type Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0
Turn Type pm+pt NA pm+pt NA Perm NA pm+pt NA
Protected Phases 5 2 1 6 8 7 4
Permitted Phases 2 6 8 4
Detector Phase 5 1 8 8 7 4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Switch Phase
Minimum Initial (s) 5.0 20.0 5.0 20.0 8.0 8.0 5.0 8.0
Minimum Split (s) 9.0 29.0 9.0 29.0 27.0 27.0 9.0 27.0
Total Split (s) 10.0 44.0 9.0 43.0 27.0 27.0 10.0 37.0
Total Split (%) 11.1% 48.9% 10.0% 47.8% 30.0% 30.0% 11.1% 41.1%
Maximum Green (s) 7.0 38.0 6.0 37.0 20.9 20.9 7.0 30.9
Yellow Time (s) 3.0 3.7 3.0 3.7 4.2 4.2 3.0 4.2
All-Red Time (s) 0.0 2.3 0.0 2.3 1.9 1.9 0.0 1.9
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.0 3.0 6.0 6.1 6.1 3.0 6.1
Lead/Lag Lead Lag Lead Lag Lag Lag Lead
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max None None None None
Walk Time (s) 15.0 15.0 15.0 15.0 15.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 48.1 38.1 45.9 37.0 20.9 20.9 34.0 30.9
Actuated g/C Ratio 0.53 0.42 0.51 0.41 0.23 0.23 0.38 0.34
v/c Ratio 0.81 1.04 0.68 0.89 0.57 0.94 0.89 0.53
Control Delay 45.2 60.5 32.7 34.0 46.4 54.6 62.7 24.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 45.2 60.5 32.7 34.0 46.4 54.6 62.7 24.4
LOS D E C C D D E C
Approach Delay 59.1 33.9 53.7 34.3
Approach LOS E C D C

Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 47.7 (53%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.04
Intersection Signal Delay: 47.0 Intersection LOS: D
Intersection Capacity Utilization 89.2% ICU Level of Service E
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     98: DUNDAS ST & RR 36 (ANDERSON ST)
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 163 1557 121 1181 90 736 193 550
v/c Ratio 0.81 1.04 0.68 0.89 0.57 0.94 0.89 0.53
Control Delay 45.2 60.5 32.7 34.0 46.4 54.6 62.7 24.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 45.2 60.5 32.7 34.0 46.4 54.6 62.7 24.4
Queue Length 50th (m) 12.0 ~134.9 8.7 87.7 12.7 55.3 21.2 34.3
Queue Length 95th (m) #41.6 #171.5 #27.4 #125.5 #30.2 #86.1 #50.6 48.5
Internal Link Dist (m) 226.1 539.2 99.0 233.8
Turn Bay Length (m) 65.0 40.2 37.3 29.6
Base Capacity (vph) 202 1500 180 1327 159 780 217 1047
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.81 1.04 0.67 0.89 0.57 0.94 0.89 0.53

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 150 1341 91 111 912 175 83 539 138 178 414 92
Future Volume (vph) 150 1341 91 111 912 175 83 539 138 178 414 92
Ideal Flow (vphpl) 1900 2005 1900 1900 1900 1900 1900 2005 1900 1900 1900 1900
Total Lost time (s) 3.0 6.0 3.0 6.0 6.1 6.1 3.0 6.1
Lane Util. Factor 1.00 *1.00 1.00 0.95 1.00 *1.00 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.98 1.00 0.97 1.00 0.97
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1580 3536 1539 3186 1464 3244 1668 2990
Flt Permitted 0.10 1.00 0.11 1.00 0.45 1.00 0.17 1.00
Satd. Flow (perm) 175 3536 175 3186 688 3244 294 2990
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 163 1458 99 121 991 190 90 586 150 193 450 100
RTOR Reduction (vph) 0 6 0 0 18 0 0 28 0 0 21 0
Lane Group Flow (vph) 163 1551 0 121 1163 0 90 708 0 193 529 0
Confl. Peds. (#/hr) 12 14 14 12 23 7 7 23
Heavy Vehicles (%) 13% 11% 9% 16% 9% 8% 19% 18% 18% 7% 15% 13%
Turn Type pm+pt NA pm+pt NA Perm NA pm+pt NA
Protected Phases 5 2 1 6 8 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 45.1 38.1 42.9 37.0 20.9 20.9 30.9 30.9
Effective Green, g (s) 45.1 38.1 42.9 37.0 20.9 20.9 30.9 30.9
Actuated g/C Ratio 0.50 0.42 0.48 0.41 0.23 0.23 0.34 0.34
Clearance Time (s) 3.0 6.0 3.0 6.0 6.1 6.1 3.0 6.1
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 196 1496 172 1309 159 753 207 1026
v/s Ratio Prot c0.06 c0.44 0.05 0.37 0.22 c0.07 0.18
v/s Ratio Perm 0.35 0.29 0.13 c0.25
v/c Ratio 0.83 1.04 0.70 0.89 0.57 0.94 0.93 0.52
Uniform Delay, d1 17.2 25.9 19.8 24.6 30.5 33.9 24.8 23.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 24.9 33.4 12.3 9.3 4.6 19.7 43.7 0.4
Delay (s) 42.0 59.4 32.0 33.9 35.1 53.7 68.5 24.0
Level of Service D E C C D D E C
Approach Delay (s) 57.7 33.7 51.6 35.6
Approach LOS E C D D

Intersection Summary
HCM 2000 Control Delay 46.2 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.02
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 18.1
Intersection Capacity Utilization 89.2% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 213 1102 170 230 662 118 159 1188 241 144 903 149
Future Volume (vph) 213 1102 170 230 662 118 159 1188 241 144 903 149
Ideal Flow (vphpl) 1900 1900 1900 2050 1900 1900 1900 2005 1900 2050 1900 1900
Storage Length (m) 77.5 85.1 104.8 0.0 57.4 64.0 97.0 31.1
Storage Lanes 1 1 1 0 1 1 1 1
Taper Length (m) 29.5 29.8 31.8 16.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 *1.00 1.00 1.00 0.95 1.00
Ped Bike Factor 1.00 0.97 1.00 0.98 0.98
Frt 0.850 0.977 0.850 0.850
Flt Protected *0.000 0.950 0.950 0.950
Satd. Flow (prot) 0 3466 1581 1888 3387 0 1716 3741 1551 1907 3433 1581
Flt Permitted 0.215 0.095 0.128 0.096
Satd. Flow (perm) 391 3466 1541 189 3387 0 231 3741 1522 193 3433 1542
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 139 21 137 97
Link Speed (k/h) 50 50 60 60
Link Distance (m) 253.5 302.2 177.5 245.6
Travel Time (s) 18.3 21.8 10.7 14.7
Confl. Peds. (#/hr) 9 10 10 9 8 4 4 8
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 3% 3% 1% 2% 2% 6% 4% 6% 3% 1% 4% 1%
Adj. Flow (vph) 232 1198 185 250 720 128 173 1291 262 157 982 162
Shared Lane Traffic (%)
Lane Group Flow (vph) 232 1198 185 250 848 0 173 1291 262 157 982 162
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes Yes
Headway Factor 1.01 1.01 1.01 0.92 1.01 1.01 1.01 0.95 1.01 0.92 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type pm+pt NA Perm pm+pt NA pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 8 8 4 4
Minimum Split (s) 8.0 32.0 32.0 8.0 32.0 8.0 27.0 27.0 8.0 27.0 27.0
Total Split (s) 8.0 46.0 46.0 10.0 48.0 9.0 46.0 46.0 8.0 45.0 45.0
Total Split (%) 7.3% 41.8% 41.8% 9.1% 43.6% 8.2% 41.8% 41.8% 7.3% 40.9% 40.9%
Maximum Green (s) 5.0 39.2 39.2 7.0 41.2 6.0 39.8 39.8 5.0 38.8 38.8
Yellow Time (s) 3.0 4.0 4.0 3.0 4.0 3.0 4.2 4.2 3.0 4.2 4.2
All-Red Time (s) 0.0 2.8 2.8 0.0 2.8 0.0 2.0 2.0 0.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 -3.0 0.0 -2.0 0.0 0.0 -3.0 0.0 0.0
Total Lost Time (s) 3.0 6.8 6.8 0.0 6.8 1.0 6.2 6.2 0.0 6.2 6.2
Lead/Lag Lead Lag Lag Lead Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize?
Walk Time (s) 18.0 18.0 18.0 15.0 15.0 15.0 15.0
Flash Dont Walk (s) 6.0 6.0 6.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 43.0 39.2 39.2 56.0 41.2 53.0 39.8 39.8 53.0 38.8 38.8
Actuated g/C Ratio 0.39 0.36 0.36 0.51 0.37 0.48 0.36 0.36 0.48 0.35 0.35
v/c Ratio 1.53 0.97 0.29 1.00 0.66 0.79 0.95 0.41 0.72 0.81 0.27
Control Delay 0.0 46.7 12.2 94.8 26.6 43.7 50.5 14.2 38.0 38.7 12.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 0.0 46.7 12.2 94.8 26.6 43.7 50.5 14.2 38.0 38.7 12.0
LOS A D B F C D D B D D B
Approach Delay 36.1 42.1 44.3 35.3
Approach LOS D D D D

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 5.5 (5%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Pretimed
Maximum v/c Ratio: 1.53
Intersection Signal Delay: 39.5 Intersection LOS: D
Intersection Capacity Utilization 98.3% ICU Level of Service F
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     99: RR 26 (THICKSON RD) & DUNDAS ST
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 232 1198 185 250 848 173 1291 262 157 982 162
v/c Ratio 1.53 0.97 0.29 1.00 0.66 0.79 0.95 0.41 0.72 0.81 0.27
Control Delay 0.0 46.7 12.2 94.8 26.6 43.7 50.5 14.2 38.0 38.7 12.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 0.0 46.7 12.2 94.8 26.6 43.7 50.5 14.2 38.0 38.7 12.0
Queue Length 50th (m) ~63.8 100.5 8.7 39.4 45.6 19.1 123.0 17.0 16.7 91.7 8.6
Queue Length 95th (m) m#78.7m#160.5 m13.6 #83.8 58.2 #45.1 #162.7 37.0 #40.8 115.3 22.5
Internal Link Dist (m) 229.5 278.2 153.5 221.6
Turn Bay Length (m) 77.5 85.1 104.8 57.4 64.0 97.0 31.1
Base Capacity (vph) 152 1235 638 250 1281 219 1353 638 217 1210 606
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.53 0.97 0.29 1.00 0.66 0.79 0.95 0.41 0.72 0.81 0.27

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 213 1102 170 230 662 118 159 1188 241 144 903 149
Future Volume (vph) 213 1102 170 230 662 118 159 1188 241 144 903 149
Ideal Flow (vphpl) 1900 1900 1900 2050 1900 1900 1900 2005 1900 2050 1900 1900
Total Lost time (s) 3.0 6.8 6.8 0.0 6.8 1.0 6.2 6.2 0.0 6.2 6.2
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 *1.00 1.00 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.00 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 0 3466 1541 1888 3388 1716 3741 1522 1907 3433 1542
Flt Permitted 0.22 1.00 1.00 0.09 1.00 0.13 1.00 1.00 0.10 1.00 1.00
Satd. Flow (perm) 392 3466 1541 188 3388 231 3741 1522 192 3433 1542
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 232 1198 185 250 720 128 173 1291 262 157 982 162
RTOR Reduction (vph) 0 0 89 0 13 0 0 0 87 0 0 63
Lane Group Flow (vph) 232 1198 96 250 835 0 173 1291 175 157 982 99
Confl. Peds. (#/hr) 9 10 10 9 8 4 4 8
Heavy Vehicles (%) 3% 3% 1% 2% 2% 6% 4% 6% 3% 1% 4% 1%
Turn Type pm+pt NA Perm pm+pt NA pm+pt NA Perm pm+pt NA Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 8 8 4 4
Actuated Green, G (s) 44.2 39.2 39.2 48.2 41.2 45.8 39.8 39.8 43.8 38.8 38.8
Effective Green, g (s) 44.2 39.2 39.2 52.2 41.2 49.8 39.8 39.8 49.8 38.8 38.8
Actuated g/C Ratio 0.40 0.36 0.36 0.47 0.37 0.45 0.36 0.36 0.45 0.35 0.35
Clearance Time (s) 3.0 6.8 6.8 3.0 6.8 3.0 6.2 6.2 3.0 6.2 6.2
Lane Grp Cap (vph) 139 1235 549 243 1268 212 1353 550 211 1210 543
v/s Ratio Prot 0.35 c0.09 0.25 c0.06 c0.35 0.05 0.29
v/s Ratio Perm c0.59 0.06 0.39 0.31 0.11 0.28 0.06
v/c Ratio 1.67 0.97 0.17 1.03 0.66 0.82 0.95 0.32 0.74 0.81 0.18
Uniform Delay, d1 42.3 34.8 24.3 29.7 28.6 22.0 34.2 25.3 23.7 32.3 24.6
Progression Factor 0.90 0.97 1.53 1.78 0.86 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 316.5 12.4 0.3 62.0 2.4 28.1 15.7 1.5 21.0 6.0 0.7
Delay (s) 354.7 46.1 37.5 114.9 26.9 50.2 49.9 26.8 44.7 38.3 25.4
Level of Service F D D F C D D C D D C
Approach Delay (s) 89.4 46.9 46.4 37.4
Approach LOS F D D D

Intersection Summary
HCM 2000 Control Delay 56.6 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.25
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 17.0
Intersection Capacity Utilization 98.3% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 132 1334 57 127 923 177 91 276 169 151 205 67
Future Volume (vph) 132 1334 57 127 923 177 91 276 169 151 205 67
Ideal Flow (vphpl) 1900 2005 1900 1900 2005 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 37.3 0.0 42.8 0.0 38.5 60.0 26.5 0.0
Storage Lanes 1 0 1 0 1 1 1 0
Taper Length (m) 28.3 43.1 20.4 42.0
Lane Util. Factor 1.00 *0.95 0.95 1.00 *0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 1.00 0.99 1.00 1.00
Frt 0.994 0.976 0.943 0.963
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1580 3338 0 1566 3348 0 1566 2957 0 1594 1592 0
Flt Permitted 0.107 0.108 0.422 0.353
Satd. Flow (perm) 178 3338 0 178 3348 0 694 2957 0 591 1592 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 5 27 153 19
Link Speed (k/h) 50 50 50 50
Link Distance (m) 110.3 818.0 1197.3 2064.6
Travel Time (s) 7.9 58.9 86.2 148.7
Confl. Peds. (#/hr) 2 4 4 2 3 5 5 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 13% 12% 13% 14% 11% 2% 14% 12% 15% 12% 12% 17%
Adj. Flow (vph) 143 1450 62 138 1003 192 99 300 184 164 223 73
Shared Lane Traffic (%)
Lane Group Flow (vph) 143 1512 0 138 1195 0 99 484 0 164 296 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes Yes
Headway Factor 1.01 0.95 1.01 1.01 0.95 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 14 24 15
Number of Detectors 1 0 1 0 2 1 1 1
Detector Template 
Leading Detector (m) 23.0 0.0 23.0 0.0 24.0 15.0 9.0 9.0
Trailing Detector (m) 14.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 14.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 0.0 9.0 0.0 9.0 15.0 9.0 9.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 15.0
Detector 2 Size(m) 9.0
Detector 2 Type Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4
Detector Phase 5 1 3 8 7 4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Switch Phase
Minimum Initial (s) 5.0 20.0 5.0 20.0 5.0 8.0 5.0 8.0
Minimum Split (s) 8.0 29.2 8.0 29.2 8.0 35.7 8.0 35.7
Total Split (s) 8.0 38.3 8.0 38.3 8.0 35.7 8.0 35.7
Total Split (%) 8.9% 42.6% 8.9% 42.6% 8.9% 39.7% 8.9% 39.7%
Maximum Green (s) 5.0 32.3 5.0 32.3 5.0 29.0 5.0 29.0
Yellow Time (s) 3.0 3.7 3.0 3.7 3.0 4.0 3.0 4.0
All-Red Time (s) 0.0 2.3 0.0 2.3 0.0 2.7 0.0 2.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 6.0 3.0 6.0 3.0 6.7 3.0 6.7
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 16.0 16.0 22.0 22.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 49.1 37.9 48.6 37.7 29.1 20.4 29.7 22.0
Actuated g/C Ratio 0.55 0.42 0.54 0.42 0.32 0.23 0.33 0.24
v/c Ratio 0.64 1.07 0.63 0.84 0.36 0.61 0.65 0.73
Control Delay 29.6 74.8 31.3 26.1 22.0 23.4 33.8 40.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 29.6 74.8 31.3 26.1 22.0 23.4 33.8 40.0
LOS C E C C C C C D
Approach Delay 70.9 26.7 23.2 37.8
Approach LOS E C C D

Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 86.4 (96%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 105
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.07
Intersection Signal Delay: 45.6 Intersection LOS: D
Intersection Capacity Utilization 84.3% ICU Level of Service E
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     100: DUNDAS ST & GARRARD RD
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 143 1512 138 1195 99 484 164 296
v/c Ratio 0.64 1.07 0.63 0.84 0.36 0.61 0.65 0.73
Control Delay 29.6 74.8 31.3 26.1 22.0 23.4 33.8 40.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 29.6 74.8 31.3 26.1 22.0 23.4 33.8 40.0
Queue Length 50th (m) 10.1 ~150.9 14.1 59.1 10.5 24.3 18.2 41.3
Queue Length 95th (m) #40.8 #199.8 m18.6m#115.7 17.7 34.3 27.4 60.1
Internal Link Dist (m) 86.3 794.0 1173.3 2040.6
Turn Bay Length (m) 37.3 42.8 38.5 26.5
Base Capacity (vph) 224 1408 218 1417 273 1056 251 525
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.64 1.07 0.63 0.84 0.36 0.46 0.65 0.56

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 132 1334 57 127 923 177 91 276 169 151 205 67
Future Volume (vph) 132 1334 57 127 923 177 91 276 169 151 205 67
Ideal Flow (vphpl) 1900 2005 1900 1900 2005 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 6.0 3.0 6.0 3.0 6.7 3.0 6.7
Lane Util. Factor 1.00 *0.95 1.00 *0.95 1.00 0.95 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.98 1.00 0.94 1.00 0.96
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1580 3338 1566 3348 1565 2957 1593 1592
Flt Permitted 0.11 1.00 0.11 1.00 0.42 1.00 0.35 1.00
Satd. Flow (perm) 178 3338 178 3348 696 2957 592 1592
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 143 1450 62 138 1003 192 99 300 184 164 223 73
RTOR Reduction (vph) 0 3 0 0 16 0 0 117 0 0 14 0
Lane Group Flow (vph) 143 1509 0 138 1179 0 99 367 0 164 282 0
Confl. Peds. (#/hr) 2 4 4 2 3 5 5 3
Heavy Vehicles (%) 13% 12% 13% 14% 11% 2% 14% 12% 15% 12% 12% 17%
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 45.5 37.3 45.1 37.1 25.0 21.0 27.0 22.0
Effective Green, g (s) 45.5 37.3 45.1 37.1 25.0 21.0 27.0 22.0
Actuated g/C Ratio 0.51 0.41 0.50 0.41 0.28 0.23 0.30 0.24
Clearance Time (s) 3.0 6.0 3.0 6.0 3.0 6.7 3.0 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 217 1383 212 1380 231 689 233 389
v/s Ratio Prot c0.06 c0.45 0.06 0.35 0.02 0.12 c0.04 c0.18
v/s Ratio Perm 0.27 0.27 0.10 0.17
v/c Ratio 0.66 1.09 0.65 0.85 0.43 0.53 0.70 0.72
Uniform Delay, d1 16.2 26.4 18.9 24.0 25.7 30.2 26.7 31.2
Progression Factor 1.00 1.00 1.94 0.90 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.0 53.1 3.0 3.1 1.3 0.8 9.3 6.5
Delay (s) 23.3 79.4 39.7 24.7 27.0 31.0 35.9 37.8
Level of Service C E D C C C D D
Approach Delay (s) 74.6 26.2 30.3 37.1
Approach LOS E C C D

Intersection Summary
HCM 2000 Control Delay 47.9 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 18.7
Intersection Capacity Utilization 84.3% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 39 1445 195 14 912 50 217 107 18 49 64 47
Future Volume (vph) 39 1445 195 14 912 50 217 107 18 49 64 47
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 41.4 0.0 25.9 0.0 33.5 0.0 28.6 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 23.3 14.6 40.0 22.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.99 1.00 0.97 0.99 0.98 0.98
Frt 0.982 0.992 0.978 0.937
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1594 3105 0 1653 3152 0 1608 1577 0 1733 1568 0
Flt Permitted 0.231 0.065 0.679 0.650
Satd. Flow (perm) 387 3105 0 113 3152 0 1114 1577 0 1161 1568 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 25 9 8 33
Link Speed (k/h) 50 50 50 50
Link Distance (m) 563.2 253.5 146.1 163.8
Travel Time (s) 40.6 18.3 10.5 11.8
Confl. Peds. (#/hr) 2 11 11 2 20 14 14 20
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 12% 12% 13% 8% 12% 16% 11% 16% 15% 3% 10% 10%
Adj. Flow (vph) 42 1571 212 15 991 54 236 116 20 53 70 51
Shared Lane Traffic (%)
Lane Group Flow (vph) 42 1783 0 15 1045 0 236 136 0 53 121 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes Yes
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 0 0 0 1 1 1 1
Detector Template 
Leading Detector (m) 22.3 0.0 0.0 0.0 9.0 9.0 15.0 15.0
Trailing Detector (m) 13.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 13.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 0.0 0.0 0.0 9.0 9.0 15.0 15.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Detector Phase 2 8 8 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 28.0 28.0 28.0 28.0 25.0 25.0 25.0 25.0
Total Split (s) 74.0 74.0 74.0 74.0 36.0 36.0 36.0 36.0
Total Split (%) 67.3% 67.3% 67.3% 67.3% 32.7% 32.7% 32.7% 32.7%
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 68.4 68.4 68.4 68.4 30.0 30.0 30.0 30.0
Yellow Time (s) 4.0 4.0 4.0 4.0 3.3 3.3 3.3 3.3
All-Red Time (s) 1.6 1.6 1.6 1.6 2.7 2.7 2.7 2.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.6 5.6 5.6 5.6 6.0 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None None None
Walk Time (s) 10.0 10.0 10.0 10.0 13.0 13.0 13.0 13.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 71.8 71.8 71.8 71.8 26.6 26.6 26.6 26.6
Actuated g/C Ratio 0.65 0.65 0.65 0.65 0.24 0.24 0.24 0.24
v/c Ratio 0.17 0.88 0.21 0.51 0.88 0.35 0.19 0.30
Control Delay 10.7 22.6 12.1 7.1 71.1 34.1 33.2 25.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 10.7 22.6 12.1 7.1 71.1 34.1 33.2 25.4
LOS B C B A E C C C
Approach Delay 22.3 7.2 57.5 27.8
Approach LOS C A E C

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 106.7 (97%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.88
Intersection Signal Delay: 21.7 Intersection LOS: C
Intersection Capacity Utilization 83.9% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     154: GLEN HILL DR & DUNDAS ST



Queues PM Peak Hour
154: GLEN HILL DR & DUNDAS ST Whitby Oshawa - 2031 Future Background PM

Synchro 11 12-23-2020
IBI Group Page 20

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 42 1783 15 1045 236 136 53 121
v/c Ratio 0.17 0.88 0.21 0.51 0.88 0.35 0.19 0.30
Control Delay 10.7 22.6 12.1 7.1 71.1 34.1 33.2 25.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 10.7 22.6 12.1 7.1 71.1 34.1 33.2 25.4
Queue Length 50th (m) 3.2 147.2 0.7 28.3 43.5 20.2 8.1 13.6
Queue Length 95th (m) 8.5 #198.0 m1.3 36.4 #78.8 35.5 17.5 27.6
Internal Link Dist (m) 539.2 229.5 122.1 139.8
Turn Bay Length (m) 41.4 25.9 33.5 28.6
Base Capacity (vph) 252 2035 73 2060 303 435 316 451
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.17 0.88 0.21 0.51 0.78 0.31 0.17 0.27

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 39 1445 195 14 912 50 217 107 18 49 64 47
Future Volume (vph) 39 1445 195 14 912 50 217 107 18 49 64 47
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.6 5.6 5.6 5.6 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 0.99 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.97 1.00 0.98 1.00
Frt 1.00 0.98 1.00 0.99 1.00 0.98 1.00 0.94
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1592 3105 1653 3152 1558 1577 1697 1568
Flt Permitted 0.23 1.00 0.06 1.00 0.68 1.00 0.65 1.00
Satd. Flow (perm) 388 3105 113 3152 1114 1577 1160 1568
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 42 1571 212 15 991 54 236 116 20 53 70 51
RTOR Reduction (vph) 0 9 0 0 3 0 0 6 0 0 25 0
Lane Group Flow (vph) 42 1774 0 15 1042 0 236 130 0 53 96 0
Confl. Peds. (#/hr) 2 11 11 2 20 14 14 20
Heavy Vehicles (%) 12% 12% 13% 8% 12% 16% 11% 16% 15% 3% 10% 10%
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 71.8 71.8 71.8 71.8 26.6 26.6 26.6 26.6
Effective Green, g (s) 71.8 71.8 71.8 71.8 26.6 26.6 26.6 26.6
Actuated g/C Ratio 0.65 0.65 0.65 0.65 0.24 0.24 0.24 0.24
Clearance Time (s) 5.6 5.6 5.6 5.6 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 253 2026 73 2057 269 381 280 379
v/s Ratio Prot c0.57 0.33 0.08 0.06
v/s Ratio Perm 0.11 0.13 c0.21 0.05
v/c Ratio 0.17 0.88 0.21 0.51 0.88 0.34 0.19 0.25
Uniform Delay, d1 7.4 15.5 7.7 9.9 40.1 34.5 33.1 33.7
Progression Factor 1.00 1.00 0.64 0.61 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.4 5.7 4.9 0.7 25.8 0.5 0.3 0.4
Delay (s) 8.8 21.2 9.9 6.7 66.0 35.0 33.5 34.0
Level of Service A C A A E C C C
Approach Delay (s) 20.9 6.8 54.6 33.9
Approach LOS C A D C

Intersection Summary
HCM 2000 Control Delay 20.8 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 11.6
Intersection Capacity Utilization 83.9% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 23 1591 7 1 1070 51 5 1 10 91 0 23
Future Volume (vph) 23 1591 7 1 1070 51 5 1 10 91 0 23
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 49.7 0.0 52.2 0.0 0.0 0.0 20.3 0.0
Storage Lanes 1 0 1 0 0 0 1 0
Taper Length (m) 0.0 25.0 0.0 35.7
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 1.00 0.99 1.00 0.98
Frt 0.999 0.993 0.913 0.850
Flt Protected 0.950 0.950 0.986 0.950
Satd. Flow (prot) 1653 3183 0 1785 3187 0 0 1265 0 1566 1300 0
Flt Permitted 0.207 0.102 0.929 0.746
Satd. Flow (perm) 360 3183 0 192 3187 0 0 1191 0 1226 1300 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 1 10 11 118
Link Speed (k/h) 50 50 50 50
Link Distance (m) 302.2 414.1 37.7 183.4
Travel Time (s) 21.8 29.8 2.7 13.2
Confl. Peds. (#/hr) 3 6 6 3 2 2 2 2
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 8% 12% 20% 0% 11% 13% 0% 0% 50% 14% 0% 21%
Adj. Flow (vph) 25 1729 8 1 1163 55 5 1 11 99 0 25
Shared Lane Traffic (%)
Lane Group Flow (vph) 25 1737 0 1 1218 0 0 17 0 99 25 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 0.0 3.5
Link Offset(m) 0.0 0.0 -10.1 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes Yes
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Number of Detectors 1 0 0 0 1 1 1 1
Detector Template 
Leading Detector (m) 9.0 0.0 0.0 0.0 15.0 9.0 9.0 9.0
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 9.0 0.0 0.0 0.0 15.0 9.0 9.0 9.0
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Detector Phase 2 8 8 4 4
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 20.0 8.0 8.0 8.0 8.0
Minimum Split (s) 28.0 28.0 28.0 28.0 28.0 28.0 28.0 28.0
Total Split (s) 82.0 82.0 82.0 82.0 28.0 28.0 28.0 28.0
Total Split (%) 74.5% 74.5% 74.5% 74.5% 25.5% 25.5% 25.5% 25.5%
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 76.3 76.3 76.3 76.3 22.0 22.0 22.0 22.0
Yellow Time (s) 3.7 3.7 3.7 3.7 3.5 3.5 3.5 3.5
All-Red Time (s) 2.0 2.0 2.0 2.0 2.5 2.5 2.5 2.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.7 5.7 5.7 5.7 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None None None
Walk Time (s) 15.0 15.0 15.0 15.0 16.0 16.0 16.0 16.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 84.1 84.1 84.1 84.1 14.2 14.2 14.2
Actuated g/C Ratio 0.76 0.76 0.76 0.76 0.13 0.13 0.13
v/c Ratio 0.09 0.71 0.01 0.50 0.10 0.63 0.09
Control Delay 3.5 7.8 4.0 6.2 25.0 61.7 0.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 3.5 7.8 4.0 6.2 25.0 61.7 0.7
LOS A A A A C E A
Approach Delay 7.8 6.2 25.0 49.4
Approach LOS A A C D

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.71
Intersection Signal Delay: 8.9 Intersection LOS: A
Intersection Capacity Utilization 66.0% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     169: DUNDAS ST & KATHLEEN ST
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Lane Group EBL EBT WBL WBT NBT SBL SBT
Lane Group Flow (vph) 25 1737 1 1218 17 99 25
v/c Ratio 0.09 0.71 0.01 0.50 0.10 0.63 0.09
Control Delay 3.5 7.8 4.0 6.2 25.0 61.7 0.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 3.5 7.8 4.0 6.2 25.0 61.7 0.7
Queue Length 50th (m) 0.7 27.9 0.0 39.7 1.1 18.8 0.0
Queue Length 95th (m) m1.3 m40.5 0.5 65.6 6.6 33.0 0.0
Internal Link Dist (m) 278.2 390.1 13.7 159.4
Turn Bay Length (m) 49.7 52.2 20.3
Base Capacity (vph) 275 2433 146 2438 247 245 354
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.09 0.71 0.01 0.50 0.07 0.40 0.07

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



HCM Signalized Intersection Capacity Analysis PM Peak Hour
169: DUNDAS ST & KATHLEEN ST Whitby Oshawa - 2031 Future Background PM

Synchro 11 12-23-2020
IBI Group Page 25

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 23 1591 7 1 1070 51 5 1 10 91 0 23
Future Volume (vph) 23 1591 7 1 1070 51 5 1 10 91 0 23
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.7 5.7 5.7 5.7 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.99 0.91 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.99 0.95 1.00
Satd. Flow (prot) 1651 3184 1785 3188 1263 1561 1300
Flt Permitted 0.21 1.00 0.10 1.00 0.93 0.75 1.00
Satd. Flow (perm) 359 3184 192 3188 1191 1226 1300
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 25 1729 8 1 1163 55 5 1 11 99 0 25
RTOR Reduction (vph) 0 0 0 0 2 0 0 10 0 0 22 0
Lane Group Flow (vph) 25 1737 0 1 1216 0 0 7 0 99 3 0
Confl. Peds. (#/hr) 3 6 6 3 2 2 2 2
Heavy Vehicles (%) 8% 12% 20% 0% 11% 13% 0% 0% 50% 14% 0% 21%
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 84.1 84.1 84.1 84.1 14.2 14.2 14.2
Effective Green, g (s) 84.1 84.1 84.1 84.1 14.2 14.2 14.2
Actuated g/C Ratio 0.76 0.76 0.76 0.76 0.13 0.13 0.13
Clearance Time (s) 5.7 5.7 5.7 5.7 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 274 2434 146 2437 153 158 167
v/s Ratio Prot c0.55 0.38 0.00
v/s Ratio Perm 0.07 0.01 0.01 c0.08
v/c Ratio 0.09 0.71 0.01 0.50 0.05 0.63 0.02
Uniform Delay, d1 3.3 6.7 3.1 4.9 42.0 45.4 41.8
Progression Factor 0.69 0.87 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 1.1 0.1 0.7 0.1 7.5 0.0
Delay (s) 2.6 6.9 3.2 5.7 42.1 52.9 41.9
Level of Service A A A A D D D
Approach Delay (s) 6.8 5.7 42.1 50.7
Approach LOS A A D D

Intersection Summary
HCM 2000 Control Delay 8.3 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 11.7
Intersection Capacity Utilization 66.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 0 0 1331 28 0 28
Future Volume (vph) 0 0 1331 28 0 28
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 0.86 0.86 1.00 1.00
Frt 0.997 0.865
Flt Protected
Satd. Flow (prot) 0 0 6195 0 0 1625
Flt Permitted
Satd. Flow (perm) 0 0 6195 0 0 1625
Link Speed (k/h) 50 50 48
Link Distance (m) 285.3 225.6 170.3
Travel Time (s) 20.5 16.2 12.8
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 4% 5% 0% 0%
Adj. Flow (vph) 0 0 1447 30 0 30
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 1477 0 0 30
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left Right Left Right
Median Width(m) 0.0 0.0 0.0
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 24 14 24 14
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 29.8% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 228 974 42 229 884 0 0 829 40
Future Volume (vph) 0 0 0 228 974 42 229 884 0 0 829 40
Ideal Flow (vphpl) 1900 1900 1900 1900 2005 1900 2050 1900 1900 1900 2005 1900
Storage Length (m) 0.0 0.0 0.0 0.0 30.0 0.0 0.0 0.0
Storage Lanes 0 0 0 0 1 0 0 0
Taper Length (m) 0.0 0.0 12.0 0.0
Lane Util. Factor 1.00 1.00 1.00 0.91 *1.00 0.91 1.00 0.95 1.00 1.00 *1.00 0.95
Ped Bike Factor 1.00 1.00 1.00
Frt 0.995 0.993
Flt Protected 0.991 0.950
Satd. Flow (prot) 0 0 0 0 5170 0 1635 3119 0 0 3435 0
Flt Permitted 0.991 0.171
Satd. Flow (perm) 0 0 0 0 5167 0 293 3119 0 0 3435 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 9 8
Link Speed (k/h) 50 50 50 50
Link Distance (m) 226.5 417.7 98.9 574.3
Travel Time (s) 16.3 30.1 7.1 41.3
Confl. Peds. (#/hr) 3 6 19 19
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 0% 2% 2% 3% 6% 3% 0% 0% 3% 3%
Adj. Flow (vph) 0 0 0 248 1059 46 249 961 0 0 901 43
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 0 1353 0 249 961 0 0 944 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.08 1.16 1.05 1.16 1.16 1.16 1.08 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA pm+pt NA NA
Protected Phases 6 3 8 4
Permitted Phases 6 8
Minimum Split (s) 26.0 26.0 10.5 24.0 24.0
Total Split (s) 30.0 30.0 12.0 40.0 28.0
Total Split (%) 42.9% 42.9% 17.1% 57.1% 40.0%
Maximum Green (s) 24.3 24.3 8.3 34.6 22.6
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.0 2.0 0.0 1.7 1.7
Lost Time Adjust (s) 0.0 -3.0 0.0 0.0
Total Lost Time (s) 5.7 0.7 5.4 5.4
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes
Walk Time (s) 13.0 13.0 11.0 11.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 24.3 39.3 34.6 22.6
Actuated g/C Ratio 0.35 0.56 0.49 0.32
v/c Ratio 0.75 0.65 0.62 0.85
Control Delay 8.4 28.4 13.7 30.9
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.2 0.0
Total Delay 8.4 28.4 13.8 30.9
LOS A C B C
Approach Delay 8.4 16.8 30.9
Approach LOS A B C

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 0 (0%), Referenced to phase 6:WBTL, Start of Green
Natural Cycle: 65
Control Type: Pretimed
Maximum v/c Ratio: 0.85
Intersection Signal Delay: 17.4 Intersection LOS: B
Intersection Capacity Utilization 76.9% ICU Level of Service D
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     12: RR 53 (STEVENSON RD) & BOND ST



Queues PM Peak Hour
12: RR 53 (STEVENSON RD) & BOND ST Whitby Oshawa - 2031 Future Background PM

Synchro 11 12-23-2020
IBI Group Page 4

Lane Group WBT NBL NBT SBT
Lane Group Flow (vph) 1353 249 961 944
v/c Ratio 0.75 0.65 0.62 0.85
Control Delay 8.4 28.4 13.7 30.9
Queue Delay 0.0 0.0 0.2 0.0
Total Delay 8.4 28.4 13.8 30.9
Queue Length 50th (m) 7.9 20.7 28.3 52.0
Queue Length 95th (m) 21.7 m35.9 m46.7 #79.2
Internal Link Dist (m) 393.7 74.9 550.3
Turn Bay Length (m) 30.0
Base Capacity (vph) 1799 381 1541 1114
Starvation Cap Reductn 0 0 107 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.75 0.65 0.67 0.85

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 228 974 42 229 884 0 0 829 40
Future Volume (vph) 0 0 0 228 974 42 229 884 0 0 829 40
Ideal Flow (vphpl) 1900 1900 1900 1900 2005 1900 2050 1900 1900 1900 2005 1900
Total Lost time (s) 5.7 0.7 5.4 5.4
Lane Util. Factor *1.00 1.00 0.95 *1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 0.99 1.00 1.00 0.99
Flt Protected 0.99 0.95 1.00 1.00
Satd. Flow (prot) 5166 1634 3119 3436
Flt Permitted 0.99 0.17 1.00 1.00
Satd. Flow (perm) 5166 294 3119 3436
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 248 1059 46 249 961 0 0 901 43
RTOR Reduction (vph) 0 0 0 0 6 0 0 0 0 0 5 0
Lane Group Flow (vph) 0 0 0 0 1347 0 249 961 0 0 939 0
Confl. Peds. (#/hr) 3 6 19 19
Heavy Vehicles (%) 0% 0% 0% 2% 2% 3% 6% 3% 0% 0% 3% 3%
Turn Type Perm NA pm+pt NA NA
Protected Phases 6 3 8 4
Permitted Phases 6 8
Actuated Green, G (s) 24.3 34.6 34.6 22.6
Effective Green, g (s) 24.3 37.6 34.6 22.6
Actuated g/C Ratio 0.35 0.54 0.49 0.32
Clearance Time (s) 5.7 3.7 5.4 5.4
Lane Grp Cap (vph) 1793 374 1541 1109
v/s Ratio Prot c0.11 0.31 c0.27
v/s Ratio Perm 0.26 0.25
v/c Ratio 0.75 0.67 0.62 0.85
Uniform Delay, d1 20.2 10.8 12.9 22.1
Progression Factor 0.31 2.20 0.93 1.00
Incremental Delay, d2 2.2 6.5 1.4 8.0
Delay (s) 8.4 30.2 13.4 30.1
Level of Service A C B C
Approach Delay (s) 0.0 8.4 16.8 30.1
Approach LOS A A B C

Intersection Summary
HCM 2000 Control Delay 17.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 11.8
Intersection Capacity Utilization 76.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 160 1222 81 109 238 0 0 260 26
Future Volume (vph) 0 0 0 160 1222 81 109 238 0 0 260 26
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 0.0 0.0 30.0 0.0 0.0 0.0
Storage Lanes 0 0 0 0 1 0 0 0
Taper Length (m) 0.0 0.0 25.0 0.0
Lane Util. Factor 1.00 1.00 1.00 0.91 0.91 0.91 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00
Frt 0.992 0.988
Flt Protected 0.995 0.950
Satd. Flow (prot) 0 0 0 0 4467 0 1560 1658 0 0 1671 0
Flt Permitted 0.995 0.470
Satd. Flow (perm) 0 0 0 0 4465 0 772 1658 0 0 1671 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 19 8
Link Speed (k/h) 50 50 50 50
Link Distance (m) 417.7 284.9 101.7 576.9
Travel Time (s) 30.1 20.5 7.3 41.5
Confl. Peds. (#/hr) 4 13 13
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 0% 2% 2% 2% 3% 2% 0% 0% 0% 0%
Adj. Flow (vph) 0 0 0 174 1328 88 118 259 0 0 283 28
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 0 1590 0 118 259 0 0 311 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA Perm NA NA
Protected Phases 2 4 4
Permitted Phases 2 4
Minimum Split (s) 28.0 28.0 23.0 23.0 23.0
Total Split (s) 41.0 41.0 29.0 29.0 29.0
Total Split (%) 58.6% 58.6% 41.4% 41.4% 41.4%
Maximum Green (s) 35.5 35.5 23.4 23.4 23.4
Yellow Time (s) 3.3 3.3 3.3 3.3 3.3
All-Red Time (s) 2.2 2.2 2.3 2.3 2.3
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.6 5.6 5.6
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 12.0 12.0 11.0 11.0 11.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 35.5 23.4 23.4 23.4
Actuated g/C Ratio 0.51 0.33 0.33 0.33
v/c Ratio 0.70 0.46 0.47 0.55
Control Delay 6.9 17.7 14.7 23.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 6.9 17.7 14.7 23.0
LOS A B B C
Approach Delay 6.9 15.7 23.0
Approach LOS A B C

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 37.1 (53%), Referenced to phase 2:WBTL, Start of Green
Natural Cycle: 55
Control Type: Pretimed
Maximum v/c Ratio: 0.70
Intersection Signal Delay: 10.6 Intersection LOS: B
Intersection Capacity Utilization 69.4% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     14: GIBBONS ST & BOND ST
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Lane Group WBT NBL NBT SBT
Lane Group Flow (vph) 1590 118 259 311
v/c Ratio 0.70 0.46 0.47 0.55
Control Delay 6.9 17.7 14.7 23.0
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 6.9 17.7 14.7 23.0
Queue Length 50th (m) 15.0 7.1 15.5 29.3
Queue Length 95th (m) 18.0 m13.2 24.8 50.2
Internal Link Dist (m) 260.9 77.7 552.9
Turn Bay Length (m) 30.0
Base Capacity (vph) 2273 258 554 563
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.70 0.46 0.47 0.55

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 160 1222 81 109 238 0 0 260 26
Future Volume (vph) 0 0 0 160 1222 81 109 238 0 0 260 26
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.6 5.6 5.6
Lane Util. Factor 0.91 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 0.99 1.00 1.00 0.99
Flt Protected 0.99 0.95 1.00 1.00
Satd. Flow (prot) 4461 1560 1658 1670
Flt Permitted 0.99 0.47 1.00 1.00
Satd. Flow (perm) 4461 772 1658 1670
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 174 1328 88 118 259 0 0 283 28
RTOR Reduction (vph) 0 0 0 0 9 0 0 0 0 0 5 0
Lane Group Flow (vph) 0 0 0 0 1581 0 118 259 0 0 306 0
Confl. Peds. (#/hr) 4 13 13
Heavy Vehicles (%) 0% 0% 0% 2% 2% 2% 3% 2% 0% 0% 0% 0%
Turn Type Perm NA Perm NA NA
Protected Phases 2 4 4
Permitted Phases 2 4
Actuated Green, G (s) 35.5 23.4 23.4 23.4
Effective Green, g (s) 35.5 23.4 23.4 23.4
Actuated g/C Ratio 0.51 0.33 0.33 0.33
Clearance Time (s) 5.5 5.6 5.6 5.6
Lane Grp Cap (vph) 2262 258 554 558
v/s Ratio Prot 0.16 c0.18
v/s Ratio Perm 0.35 0.15
v/c Ratio 0.70 0.46 0.47 0.55
Uniform Delay, d1 13.2 18.3 18.4 19.0
Progression Factor 0.43 0.62 0.64 1.00
Incremental Delay, d2 1.2 5.4 2.7 3.8
Delay (s) 6.9 16.8 14.4 22.8
Level of Service A B B C
Approach Delay (s) 0.0 6.9 15.1 22.8
Approach LOS A A B C

Intersection Summary
HCM 2000 Control Delay 10.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 11.1
Intersection Capacity Utilization 69.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 224 1110 97 174 612 0 0 379 89
Future Volume (vph) 0 0 0 224 1110 97 174 612 0 0 379 89
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 0.91 0.91 0.95 0.95 1.00 1.00 0.95 0.95
Ped Bike Factor 0.99 1.00 1.00 1.00
Frt 0.988 0.971
Flt Protected 0.950 0.989
Satd. Flow (prot) 0 0 0 1530 4404 0 0 3122 0 0 3038 0
Flt Permitted 0.950 0.720
Satd. Flow (perm) 0 0 0 1516 4404 0 0 2269 0 0 3038 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 22 10
Link Speed (k/h) 50 50 50 50
Link Distance (m) 130.2 285.3 115.6 63.6
Travel Time (s) 9.4 20.5 8.3 4.6
Confl. Peds. (#/hr) 8 7 13 13
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 0% 5% 3% 8% 1% 2% 0% 0% 2% 3%
Adj. Flow (vph) 0 0 0 243 1207 105 189 665 0 0 412 97
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 243 1312 0 0 854 0 0 509 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 0.0 0.0
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA Perm NA NA
Protected Phases 6 8 4
Permitted Phases 6 8
Minimum Split (s) 26.0 26.0 26.0 26.0 26.0
Total Split (s) 31.0 31.0 39.0 39.0 39.0
Total Split (%) 44.3% 44.3% 55.7% 55.7% 55.7%
Maximum Green (s) 25.1 25.1 32.8 32.8 32.8
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.2 2.2 2.5 2.5 2.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.9 5.9 6.2 6.2
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 13.0 13.0 14.0 14.0 14.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 25.1 25.1 32.8 32.8
Actuated g/C Ratio 0.36 0.36 0.47 0.47
v/c Ratio 0.45 0.82 0.80 0.36
Control Delay 12.7 16.0 12.3 12.5
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 12.7 16.0 12.3 12.5
LOS B B B B
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Approach Delay 15.4 12.3 12.5
Approach LOS B B B

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 9.8 (14%), Referenced to phase 6:WBTL, Start of Green
Natural Cycle: 55
Control Type: Pretimed
Maximum v/c Ratio: 0.82
Intersection Signal Delay: 14.0 Intersection LOS: B
Intersection Capacity Utilization 81.8% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     16: RR 54 (PARK RD W) & BOND ST
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Lane Group WBL WBT NBT SBT
Lane Group Flow (vph) 243 1312 854 509
v/c Ratio 0.45 0.82 0.80 0.36
Control Delay 12.7 16.0 12.3 12.5
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 12.7 16.0 12.3 12.5
Queue Length 50th (m) 9.6 18.4 18.2 19.1
Queue Length 95th (m) 20.1 45.4 #26.1 28.4
Internal Link Dist (m) 261.3 91.6 39.6
Turn Bay Length (m)
Base Capacity (vph) 543 1593 1063 1428
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.45 0.82 0.80 0.36

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 224 1110 97 174 612 0 0 379 89
Future Volume (vph) 0 0 0 224 1110 97 174 612 0 0 379 89
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.9 5.9 6.2 6.2
Lane Util. Factor 1.00 0.91 0.95 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00
Flpb, ped/bikes 0.99 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.97
Flt Protected 0.95 1.00 0.99 1.00
Satd. Flow (prot) 1516 4404 3117 3039
Flt Permitted 0.95 1.00 0.72 1.00
Satd. Flow (perm) 1516 4404 2270 3039
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 243 1207 105 189 665 0 0 412 97
RTOR Reduction (vph) 0 0 0 0 14 0 0 0 0 0 5 0
Lane Group Flow (vph) 0 0 0 243 1298 0 0 854 0 0 504 0
Confl. Peds. (#/hr) 8 7 13 13
Heavy Vehicles (%) 0% 0% 0% 5% 3% 8% 1% 2% 0% 0% 2% 3%
Turn Type Perm NA Perm NA NA
Protected Phases 6 8 4
Permitted Phases 6 8
Actuated Green, G (s) 25.1 25.1 32.8 32.8
Effective Green, g (s) 25.1 25.1 32.8 32.8
Actuated g/C Ratio 0.36 0.36 0.47 0.47
Clearance Time (s) 5.9 5.9 6.2 6.2
Lane Grp Cap (vph) 543 1579 1063 1423
v/s Ratio Prot c0.29 0.17
v/s Ratio Perm 0.16 c0.38
v/c Ratio 0.45 0.82 0.80 0.35
Uniform Delay, d1 17.2 20.4 15.9 11.8
Progression Factor 0.58 0.55 0.43 1.00
Incremental Delay, d2 2.3 4.4 4.6 0.7
Delay (s) 12.3 15.6 11.4 12.5
Level of Service B B B B
Approach Delay (s) 0.0 15.1 11.4 12.5
Approach LOS A B B B

Intersection Summary
HCM 2000 Control Delay 13.6 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.1
Intersection Capacity Utilization 81.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 52 1095 32 111 247 0 0 48 173
Future Volume (vph) 0 0 0 52 1095 32 111 247 0 0 48 173
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 0.0 40.0 15.0 0.0 0.0 0.0
Storage Lanes 0 0 0 0 1 0 0 0
Taper Length (m) 0.0 0.0 25.0 0.0
Lane Util. Factor 1.00 1.00 1.00 0.86 0.86 0.86 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.98 0.97
Frt 0.996 0.894
Flt Protected 0.998 0.950
Satd. Flow (prot) 0 0 0 0 4767 0 1545 1691 0 0 1442 0
Flt Permitted 0.998 0.582
Satd. Flow (perm) 0 0 0 0 4752 0 928 1691 0 0 1442 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 10 30
Link Speed (k/h) 50 50 50 50
Link Distance (m) 225.6 137.8 101.3 180.2
Travel Time (s) 16.2 9.9 7.3 13.0
Confl. Peds. (#/hr) 30 20 24 24
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 0% 3% 3% 0% 4% 0% 0% 0% 0% 2%
Parking  (#/hr) 100 100 100
Adj. Flow (vph) 0 0 0 57 1190 35 121 268 0 0 52 188
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 0 1282 0 121 268 0 0 240 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left L NA Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.42 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA Perm NA NA
Protected Phases 2 4 4
Permitted Phases 2 4
Minimum Split (s) 27.0 27.0 24.0 24.0 24.0
Total Split (s) 38.0 38.0 32.0 32.0 32.0
Total Split (%) 54.3% 54.3% 45.7% 45.7% 45.7%
Maximum Green (s) 32.4 32.4 26.5 26.5 26.5
Yellow Time (s) 4.0 4.0 3.7 3.7 3.7
All-Red Time (s) 1.6 1.6 1.8 1.8 1.8
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.6 5.5 5.5 5.5
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 8.0 8.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 32.4 26.5 26.5 26.5
Actuated g/C Ratio 0.46 0.38 0.38 0.38
v/c Ratio 0.58 0.34 0.42 0.43
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Control Delay 5.6 23.4 23.3 16.8
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 5.6 23.4 23.3 16.8
LOS A C C B
Approach Delay 5.6 23.3 16.8
Approach LOS A C B

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 44.8 (64%), Referenced to phase 2:WBTL, Start of Green
Natural Cycle: 55
Control Type: Pretimed
Maximum v/c Ratio: 0.58
Intersection Signal Delay: 10.6 Intersection LOS: B
Intersection Capacity Utilization 56.2% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     18: MCMILLAN DR & BOND ST
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Lane Group WBT NBL NBT SBT
Lane Group Flow (vph) 1282 121 268 240
v/c Ratio 0.58 0.34 0.42 0.43
Control Delay 5.6 23.4 23.3 16.8
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 5.6 23.4 23.3 16.8
Queue Length 50th (m) 9.5 12.8 28.3 17.9
Queue Length 95th (m) 10.9 23.7 43.5 34.3
Internal Link Dist (m) 113.8 77.3 156.2
Turn Bay Length (m) 15.0
Base Capacity (vph) 2204 351 640 564
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.58 0.34 0.42 0.43

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 52 1095 32 111 247 0 0 48 173
Future Volume (vph) 0 0 0 52 1095 32 111 247 0 0 48 173
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.6 5.5 5.5 5.5
Lane Util. Factor 0.86 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.97
Flpb, ped/bikes 1.00 0.98 1.00 1.00
Frt 1.00 1.00 1.00 0.89
Flt Protected 1.00 0.95 1.00 1.00
Satd. Flow (prot) 4751 1515 1691 1443
Flt Permitted 1.00 0.58 1.00 1.00
Satd. Flow (perm) 4751 928 1691 1443
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 57 1190 35 121 268 0 0 52 188
RTOR Reduction (vph) 0 0 0 0 5 0 0 0 0 0 19 0
Lane Group Flow (vph) 0 0 0 0 1277 0 121 268 0 0 221 0
Confl. Peds. (#/hr) 30 20 24 24
Heavy Vehicles (%) 0% 0% 0% 3% 3% 0% 4% 0% 0% 0% 0% 2%
Parking  (#/hr) 100 100 100
Turn Type Perm NA Perm NA NA
Protected Phases 2 4 4
Permitted Phases 2 4
Actuated Green, G (s) 32.4 26.5 26.5 26.5
Effective Green, g (s) 32.4 26.5 26.5 26.5
Actuated g/C Ratio 0.46 0.38 0.38 0.38
Clearance Time (s) 5.6 5.5 5.5 5.5
Lane Grp Cap (vph) 2199 351 640 546
v/s Ratio Prot c0.16 0.15
v/s Ratio Perm 0.27 0.13
v/c Ratio 0.58 0.34 0.42 0.41
Uniform Delay, d1 13.8 15.5 16.1 16.0
Progression Factor 0.33 1.28 1.30 1.00
Incremental Delay, d2 1.0 2.4 1.8 2.2
Delay (s) 5.6 22.3 22.6 18.2
Level of Service A C C B
Approach Delay (s) 0.0 5.6 22.5 18.2
Approach LOS A A C B

Intersection Summary
HCM 2000 Control Delay 10.6 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 11.1
Intersection Capacity Utilization 56.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 284 1005 0 0 0 0 0 625 138
Future Volume (vph) 0 0 0 284 1005 0 0 0 0 0 625 138
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 80.0 75.0 0.0 0.0 0.0 30.0
Storage Lanes 0 0 0 0 0 0 0 1
Taper Length (m) 0.0 25.0 0.0 0.0
Lane Util. Factor 1.00 1.00 1.00 0.91 0.91 1.00 1.00 1.00 1.00 1.00 0.91 1.00
Ped Bike Factor 0.99 0.94
Frt 0.850
Flt Protected 0.989
Satd. Flow (prot) 0 0 0 0 4466 0 0 0 0 0 4482 1395
Flt Permitted 0.989
Satd. Flow (perm) 0 0 0 0 4443 0 0 0 0 0 4482 1306
Right Turn on Red Yes Yes Yes Yes Yes
Satd. Flow (RTOR) 66 66
Link Speed (k/h) 50 50 50 50
Link Distance (m) 137.8 182.8 100.6 114.5
Travel Time (s) 9.9 13.2 7.2 8.2
Confl. Peds. (#/hr) 20 43
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 0% 3% 2% 0% 0% 0% 0% 0% 3% 3%
Adj. Flow (vph) 0 0 0 309 1092 0 0 0 0 0 679 150
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 0 1401 0 0 0 0 0 679 150
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 0.0 0.0
Link Offset(m) 0.0 0.0 3.5 -3.5
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA NA Perm
Protected Phases 2 4
Permitted Phases 2 4
Minimum Split (s) 26.0 26.0 24.0 24.0
Total Split (s) 42.0 42.0 28.0 28.0
Total Split (%) 60.0% 60.0% 40.0% 40.0%
Maximum Green (s) 36.4 36.4 22.6 22.6
Yellow Time (s) 3.7 3.7 3.7 3.7
All-Red Time (s) 1.9 1.9 1.7 1.7
Lost Time Adjust (s) 0.0 0.0 0.0
Total Lost Time (s) 5.6 5.4 5.4
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 13.0 13.0 12.0 12.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 36.4 22.6 22.6
Actuated g/C Ratio 0.52 0.32 0.32
v/c Ratio 0.60 0.47 0.32
Control Delay 7.7 20.2 12.7
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0
Total Delay 7.7 20.2 12.7
LOS A C B
Approach Delay 7.7 18.9
Approach LOS A B

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 39.2 (56%), Referenced to phase 2:WBTL, Start of Green
Natural Cycle: 50
Control Type: Pretimed
Maximum v/c Ratio: 0.60
Intersection Signal Delay: 11.8 Intersection LOS: B
Intersection Capacity Utilization 62.2% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     20: RR 2A (CENTRE ST) & BOND ST
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Lane Group WBT SBT SBR
Lane Group Flow (vph) 1401 679 150
v/c Ratio 0.60 0.47 0.32
Control Delay 7.7 20.2 12.7
Queue Delay 0.0 0.0 0.0
Total Delay 7.7 20.2 12.7
Queue Length 50th (m) 23.4 23.5 7.2
Queue Length 95th (m) 32.6 32.5 19.1
Internal Link Dist (m) 158.8 90.5
Turn Bay Length (m) 30.0
Base Capacity (vph) 2342 1447 466
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.60 0.47 0.32

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 284 1005 0 0 0 0 0 625 138
Future Volume (vph) 0 0 0 284 1005 0 0 0 0 0 625 138
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.6 5.4 5.4
Lane Util. Factor 0.91 0.91 1.00
Frpb, ped/bikes 1.00 1.00 0.94
Flpb, ped/bikes 0.99 1.00 1.00
Frt 1.00 1.00 0.85
Flt Protected 0.99 1.00 1.00
Satd. Flow (prot) 4444 4482 1306
Flt Permitted 0.99 1.00 1.00
Satd. Flow (perm) 4444 4482 1306
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 309 1092 0 0 0 0 0 679 150
RTOR Reduction (vph) 0 0 0 0 32 0 0 0 0 0 0 45
Lane Group Flow (vph) 0 0 0 0 1369 0 0 0 0 0 679 105
Confl. Peds. (#/hr) 20 43
Heavy Vehicles (%) 0% 0% 0% 3% 2% 0% 0% 0% 0% 0% 3% 3%
Turn Type Perm NA NA Perm
Protected Phases 2 4
Permitted Phases 2 4
Actuated Green, G (s) 36.4 22.6 22.6
Effective Green, g (s) 36.4 22.6 22.6
Actuated g/C Ratio 0.52 0.32 0.32
Clearance Time (s) 5.6 5.4 5.4
Lane Grp Cap (vph) 2310 1447 421
v/s Ratio Prot c0.15
v/s Ratio Perm 0.31 0.08
v/c Ratio 0.59 0.47 0.25
Uniform Delay, d1 11.7 18.9 17.5
Progression Factor 0.60 1.00 1.00
Incremental Delay, d2 0.9 1.1 1.4
Delay (s) 7.9 20.0 18.9
Level of Service A C B
Approach Delay (s) 0.0 7.9 0.0 19.8
Approach LOS A A A B

Intersection Summary
HCM 2000 Control Delay 12.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.55
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 62.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings PM Peak Hour
22: RR 2 (SIMCOE ST) & BOND ST Whitby Oshawa - 2031 Future Background PM

Synchro 11 12-23-2020
IBI Group Page 22

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 0 925 87 249 839 0 0 0 0
Future Volume (vph) 0 0 0 0 925 87 249 839 0 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 0.0 40.0 15.0 0.0 0.0 0.0
Storage Lanes 0 0 0 1 1 0 0 0
Taper Length (m) 0.0 0.0 25.0 0.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00
Ped Bike Factor 0.93 0.95
Frt 0.850
Flt Protected 0.950
Satd. Flow (prot) 0 0 0 0 3119 1343 1501 3089 0 0 0 0
Flt Permitted 0.950
Satd. Flow (perm) 0 0 0 0 3119 1253 1421 3089 0 0 0 0
Right Turn on Red Yes Yes Yes Yes Yes
Satd. Flow (RTOR) 54 49
Link Speed (k/h) 50 50 50 50
Link Distance (m) 182.8 256.2 100.7 199.2
Travel Time (s) 13.2 18.4 7.3 14.3
Confl. Peds. (#/hr) 43 41
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 0% 0% 3% 7% 7% 4% 0% 0% 0% 0%
Adj. Flow (vph) 0 0 0 0 1005 95 271 912 0 0 0 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 0 1005 95 271 912 0 0 0 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type NA Perm Perm NA
Protected Phases 2 4
Permitted Phases 2 4
Minimum Split (s) 24.0 24.0 23.0 23.0
Total Split (s) 36.0 36.0 34.0 34.0
Total Split (%) 51.4% 51.4% 48.6% 48.6%
Maximum Green (s) 30.4 30.4 28.5 28.5
Yellow Time (s) 3.3 3.3 3.3 3.3
All-Red Time (s) 2.3 2.3 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.6 5.6 5.5 5.5
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 11.0 11.0 11.0 11.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 30.4 30.4 28.5 28.5
Actuated g/C Ratio 0.43 0.43 0.41 0.41
v/c Ratio 0.74 0.17 0.45 0.73
Control Delay 20.7 7.1 5.3 11.2
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 2.5
Total Delay 20.7 7.1 5.3 13.7
LOS C A A B
Approach Delay 19.5 11.8
Approach LOS B B

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 21 (30%), Referenced to phase 2:WBT, Start of Green
Natural Cycle: 50
Control Type: Pretimed
Maximum v/c Ratio: 0.74
Intersection Signal Delay: 15.5 Intersection LOS: B
Intersection Capacity Utilization 114.0% ICU Level of Service H
Analysis Period (min) 15

Splits and Phases:     22: RR 2 (SIMCOE ST) & BOND ST
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Lane Group WBT WBR NBL NBT
Lane Group Flow (vph) 1005 95 271 912
v/c Ratio 0.74 0.17 0.45 0.73
Control Delay 20.7 7.1 5.3 11.2
Queue Delay 0.0 0.0 0.0 2.5
Total Delay 20.7 7.1 5.3 13.7
Queue Length 50th (m) 51.0 2.8 3.3 15.4
Queue Length 95th (m) 70.9 9.9 m4.5 m25.9
Internal Link Dist (m) 232.2 76.7
Turn Bay Length (m) 40.0 15.0
Base Capacity (vph) 1354 574 607 1257
Starvation Cap Reductn 0 0 0 223
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.74 0.17 0.45 0.88

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 0 925 87 249 839 0 0 0 0
Future Volume (vph) 0 0 0 0 925 87 249 839 0 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.6 5.6 5.5 5.5
Lane Util. Factor 0.95 1.00 1.00 0.95
Frpb, ped/bikes 1.00 0.93 1.00 1.00
Flpb, ped/bikes 1.00 1.00 0.95 1.00
Frt 1.00 0.85 1.00 1.00
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3119 1253 1421 3089
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3119 1253 1421 3089
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 0 1005 95 271 912 0 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 31 29 0 0 0 0 0
Lane Group Flow (vph) 0 0 0 0 1005 64 242 912 0 0 0 0
Confl. Peds. (#/hr) 43 41
Heavy Vehicles (%) 0% 0% 0% 0% 3% 7% 7% 4% 0% 0% 0% 0%
Turn Type NA Perm Perm NA
Protected Phases 2 4
Permitted Phases 2 4
Actuated Green, G (s) 30.4 30.4 28.5 28.5
Effective Green, g (s) 30.4 30.4 28.5 28.5
Actuated g/C Ratio 0.43 0.43 0.41 0.41
Clearance Time (s) 5.6 5.6 5.5 5.5
Lane Grp Cap (vph) 1354 544 578 1257
v/s Ratio Prot c0.32 c0.30
v/s Ratio Perm 0.05 0.17
v/c Ratio 0.74 0.12 0.42 0.73
Uniform Delay, d1 16.5 11.8 14.8 17.5
Progression Factor 1.00 1.00 0.31 0.50
Incremental Delay, d2 3.7 0.4 1.3 2.2
Delay (s) 20.2 12.3 5.9 11.0
Level of Service C B A B
Approach Delay (s) 0.0 19.5 9.8 0.0
Approach LOS A B A A

Intersection Summary
HCM 2000 Control Delay 14.5 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 11.1
Intersection Capacity Utilization 114.0% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 311 1206 126 63 1005 186 99 551 56 214 411 346
Future Volume (vph) 311 1206 126 63 1005 186 99 551 56 214 411 346
Ideal Flow (vphpl) 1900 2005 1900 1900 2005 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 92.0 0.0 38.0 0.0 64.0 0.0 103.0 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 37.0 48.0 66.0 82.0
Lane Util. Factor 1.00 *1.00 0.95 1.00 *1.00 0.95 1.00 0.95 0.95 1.00 0.95 0.95
Ped Bike Factor 1.00 1.00 0.99 1.00 1.00 0.98
Frt 0.986 0.977 0.986 0.931
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1785 3824 0 1684 3762 0 1716 3359 0 1767 3217 0
Flt Permitted 0.113 0.123 0.183 0.231
Satd. Flow (perm) 212 3824 0 218 3762 0 328 3359 0 428 3217 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 16 28 11 223
Link Speed (k/h) 50 50 50 60
Link Distance (m) 818.0 320.3 152.9 706.1
Travel Time (s) 58.9 23.1 11.0 42.4
Confl. Peds. (#/hr) 8 12 12 8 28 10 10 28
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 2% 2% 6% 2% 6% 4% 5% 0% 1% 2% 0%
Adj. Flow (vph) 338 1311 137 68 1092 202 108 599 61 233 447 376
Shared Lane Traffic (%)
Lane Group Flow (vph) 338 1448 0 68 1294 0 108 660 0 233 823 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes
Headway Factor 1.01 0.95 1.01 1.01 0.95 1.01 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 25 15 25 15 25 14 24 15
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4
Minimum Split (s) 9.0 31.0 9.0 31.0 9.0 28.0 9.0 28.0
Total Split (s) 14.0 44.0 9.0 39.0 9.0 28.0 9.0 28.0
Total Split (%) 15.6% 48.9% 10.0% 43.3% 10.0% 31.1% 10.0% 31.1%
Maximum Green (s) 11.0 37.4 6.0 32.4 6.0 21.8 6.0 21.8
Yellow Time (s) 3.0 4.1 3.0 4.1 3.0 4.2 3.0 4.2
All-Red Time (s) 0.0 2.5 0.0 2.5 0.0 2.0 0.0 2.0
Lost Time Adjust (s) -2.0 0.0 0.0 0.0 0.0 0.0 -2.0 0.0
Total Lost Time (s) 1.0 6.6 3.0 6.6 3.0 6.2 1.0 6.2
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Walk Time (s) 17.0 17.0 16.0 16.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 52.0 37.4 42.0 32.4 31.0 21.8 35.0 21.8
Actuated g/C Ratio 0.58 0.42 0.47 0.36 0.34 0.24 0.39 0.24
v/c Ratio 0.97 0.91 0.34 0.94 0.53 0.80 0.82 0.87
Control Delay 56.4 25.4 14.8 42.3 28.8 40.4 44.5 35.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 56.4 25.4 14.8 42.3 28.8 40.4 44.5 35.0
LOS E C B D C D D D
Approach Delay 31.3 40.9 38.8 37.1
Approach LOS C D D D

Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 40.5 (45%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Pretimed
Maximum v/c Ratio: 0.97
Intersection Signal Delay: 36.3 Intersection LOS: D
Intersection Capacity Utilization 96.0% ICU Level of Service F
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     88: RR 52 (THORNTON RD) & DUNDAS ST/KING ST
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 338 1448 68 1294 108 660 233 823
v/c Ratio 0.97 0.91 0.34 0.94 0.53 0.80 0.82 0.87
Control Delay 56.4 25.4 14.8 42.3 28.8 40.4 44.5 35.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 56.4 25.4 14.8 42.3 28.8 40.4 44.5 35.0
Queue Length 50th (m) 47.8 65.1 4.7 96.6 11.2 51.2 25.1 49.5
Queue Length 95th (m) m49.9 m67.5 10.0 #135.3 21.3 #71.1 #47.9 #78.8
Internal Link Dist (m) 794.0 296.3 128.9 682.1
Turn Bay Length (m) 92.0 38.0 64.0 103.0
Base Capacity (vph) 349 1598 199 1372 205 821 285 948
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.97 0.91 0.34 0.94 0.53 0.80 0.82 0.87

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 311 1206 126 63 1005 186 99 551 56 214 411 346
Future Volume (vph) 311 1206 126 63 1005 186 99 551 56 214 411 346
Ideal Flow (vphpl) 1900 2005 1900 1900 2005 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 1.0 6.6 3.0 6.6 3.0 6.2 1.0 6.2
Lane Util. Factor 1.00 *1.00 1.00 *1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.98 1.00 0.99 1.00 0.93
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1785 3823 1684 3761 1715 3360 1766 3218
Flt Permitted 0.11 1.00 0.12 1.00 0.18 1.00 0.23 1.00
Satd. Flow (perm) 212 3823 219 3761 331 3360 429 3218
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 338 1311 137 68 1092 202 108 599 61 233 447 376
RTOR Reduction (vph) 0 9 0 0 18 0 0 8 0 0 169 0
Lane Group Flow (vph) 338 1439 0 68 1276 0 108 652 0 233 654 0
Confl. Peds. (#/hr) 8 12 12 8 28 10 10 28
Heavy Vehicles (%) 0% 2% 2% 6% 2% 6% 4% 5% 0% 1% 2% 0%
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 46.4 37.4 38.4 32.4 27.8 21.8 27.8 21.8
Effective Green, g (s) 48.4 37.4 38.4 32.4 27.8 21.8 31.8 21.8
Actuated g/C Ratio 0.54 0.42 0.43 0.36 0.31 0.24 0.35 0.24
Clearance Time (s) 3.0 6.6 3.0 6.6 3.0 6.2 3.0 6.2
Lane Grp Cap (vph) 341 1588 191 1353 194 813 270 779
v/s Ratio Prot c0.14 c0.38 0.02 0.34 0.04 0.19 c0.08 c0.20
v/s Ratio Perm 0.39 0.13 0.13 0.23
v/c Ratio 0.99 0.91 0.36 0.94 0.56 0.80 0.86 0.84
Uniform Delay, d1 25.5 24.7 18.8 27.9 24.4 32.1 23.5 32.4
Progression Factor 1.83 0.89 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 23.8 2.9 5.1 14.2 11.0 8.2 28.7 10.5
Delay (s) 70.6 24.8 24.0 42.1 35.4 40.3 52.1 43.0
Level of Service E C C D D D D D
Approach Delay (s) 33.5 41.2 39.6 45.0
Approach LOS C D D D

Intersection Summary
HCM 2000 Control Delay 39.0 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 18.8
Intersection Capacity Utilization 96.0% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 127 1123 151 0 0 0 0 985 263 110 943 0
Future Volume (vph) 127 1123 151 0 0 0 0 985 263 110 943 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 40.0 0.0 0.0 0.0 0.0 30.0 25.0 0.0
Storage Lanes 1 0 0 0 0 1 1 0
Taper Length (m) 25.0 0.0 0.0 13.0
Lane Util. Factor 0.86 0.86 0.86 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Ped Bike Factor 1.00 0.95 0.99
Frt 0.984 0.850
Flt Protected 0.995 0.950
Satd. Flow (prot) 0 5527 0 0 0 0 0 3089 1369 1591 3089 0
Flt Permitted 0.995 0.196
Satd. Flow (perm) 0 5522 0 0 0 0 0 3089 1306 326 3089 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 44 45
Link Speed (k/h) 50 50 50 50
Link Distance (m) 209.8 58.6 363.1 98.9
Travel Time (s) 15.1 4.2 26.1 7.1
Confl. Peds. (#/hr) 8 12 30 30
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 7% 2% 5% 0% 0% 0% 0% 4% 5% 1% 4% 0%
Adj. Flow (vph) 138 1221 164 0 0 0 0 1071 286 120 1025 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 1523 0 0 0 0 0 1071 286 120 1025 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left R NA Right Left Left Right Left Left Right L NA Left Right
Median Width(m) 0.0 0.0 3.5 3.5
Link Offset(m) 0.0 3.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA NA Perm Perm NA
Protected Phases 2 8 4
Permitted Phases 2 8 4
Minimum Split (s) 26.0 26.0 25.0 25.0 25.0 25.0
Total Split (s) 28.0 28.0 42.0 42.0 42.0 42.0
Total Split (%) 40.0% 40.0% 60.0% 60.0% 60.0% 60.0%
Maximum Green (s) 22.1 22.1 36.1 36.1 36.1 36.1
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.2 2.2 2.2 2.2 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.9 5.9 5.9 5.9 5.9
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 14.0 14.0 13.0 13.0 13.0 13.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 22.1 36.1 36.1 36.1 36.1
Actuated g/C Ratio 0.32 0.52 0.52 0.52 0.52
v/c Ratio 0.86 0.67 0.41 0.71 0.64
Control Delay 28.1 15.2 10.8 24.8 6.5
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0 1.0
Total Delay 28.1 15.2 10.8 24.8 7.5
LOS C B B C A
Approach Delay 28.1 14.3 9.3
Approach LOS C B A

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 14.7 (21%), Referenced to phase 2:EBTL, Start of Green
Natural Cycle: 60
Control Type: Pretimed
Maximum v/c Ratio: 0.86
Intersection Signal Delay: 18.1 Intersection LOS: B
Intersection Capacity Utilization 76.9% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     13: RR 53 (STEVENSON RD) & KING ST
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Lane Group EBT NBT NBR SBL SBT
Lane Group Flow (vph) 1523 1071 286 120 1025
v/c Ratio 0.86 0.67 0.41 0.71 0.64
Control Delay 28.1 15.2 10.8 24.8 6.5
Queue Delay 0.0 0.0 0.0 0.0 1.0
Total Delay 28.1 15.2 10.8 24.8 7.5
Queue Length 50th (m) 48.1 46.8 16.1 3.3 14.5
Queue Length 95th (m) #61.4 65.1 31.2 m4.0 m17.6
Internal Link Dist (m) 185.8 339.1 74.9
Turn Bay Length (m) 30.0 25.0
Base Capacity (vph) 1773 1593 695 168 1593
Starvation Cap Reductn 0 0 0 0 305
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.86 0.67 0.41 0.71 0.80

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 127 1123 151 0 0 0 0 985 263 110 943 0
Future Volume (vph) 127 1123 151 0 0 0 0 985 263 110 943 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.9 5.9 5.9 5.9 5.9
Lane Util. Factor 0.86 0.95 1.00 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.95 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 0.99 1.00
Frt 0.98 1.00 0.85 1.00 1.00
Flt Protected 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 5524 3089 1306 1581 3089
Flt Permitted 1.00 1.00 1.00 0.20 1.00
Satd. Flow (perm) 5524 3089 1306 327 3089
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 138 1221 164 0 0 0 0 1071 286 120 1025 0
RTOR Reduction (vph) 0 30 0 0 0 0 0 0 22 0 0 0
Lane Group Flow (vph) 0 1493 0 0 0 0 0 1071 264 120 1025 0
Confl. Peds. (#/hr) 8 12 30 30
Heavy Vehicles (%) 7% 2% 5% 0% 0% 0% 0% 4% 5% 1% 4% 0%
Turn Type Perm NA NA Perm Perm NA
Protected Phases 2 8 4
Permitted Phases 2 8 4
Actuated Green, G (s) 22.1 36.1 36.1 36.1 36.1
Effective Green, g (s) 22.1 36.1 36.1 36.1 36.1
Actuated g/C Ratio 0.32 0.52 0.52 0.52 0.52
Clearance Time (s) 5.9 5.9 5.9 5.9 5.9
Lane Grp Cap (vph) 1744 1593 673 168 1593
v/s Ratio Prot 0.35 0.33
v/s Ratio Perm 0.27 0.20 c0.37
v/c Ratio 0.86 0.67 0.39 0.71 0.64
Uniform Delay, d1 22.5 12.6 10.3 13.0 12.3
Progression Factor 1.00 1.00 1.00 0.49 0.43
Incremental Delay, d2 5.6 2.3 1.7 13.0 1.1
Delay (s) 28.1 14.8 12.0 19.4 6.4
Level of Service C B B B A
Approach Delay (s) 28.1 0.0 14.3 7.7
Approach LOS C A B A

Intersection Summary
HCM 2000 Control Delay 17.6 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 11.8
Intersection Capacity Utilization 76.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 92 1784 0 0 0 0 0 199 148 107 244 0
Future Volume (vph) 92 1784 0 0 0 0 0 199 148 107 244 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 0.86 *1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 1.00
Ped Bike Factor 1.00 0.98 1.00
Frt 0.850
Flt Protected 0.998 0.985
Satd. Flow (prot) 0 6563 0 0 0 0 0 1691 1437 0 3133 0
Flt Permitted 0.998 0.776
Satd. Flow (perm) 0 6561 0 0 0 0 0 1691 1407 0 2463 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 47
Link Speed (k/h) 50 50 50 50
Link Distance (m) 351.8 421.5 125.0 101.7
Travel Time (s) 25.3 30.3 9.0 7.3
Confl. Peds. (#/hr) 4 13 8 8
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 3% 0% 0% 0% 0% 0% 0% 0% 1% 1% 0%
Adj. Flow (vph) 100 1939 0 0 0 0 0 216 161 116 265 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 2039 0 0 0 0 0 216 161 0 381 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 3.5 3.5
Link Offset(m) 0.0 0.0 6.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 24 15 25 14
Turn Type Perm NA NA Perm Perm NA
Protected Phases 2 4 4
Permitted Phases 2 4 4
Minimum Split (s) 28.0 28.0 25.0 25.0 25.0 25.0
Total Split (s) 41.0 41.0 29.0 29.0 29.0 29.0
Total Split (%) 58.6% 58.6% 41.4% 41.4% 41.4% 41.4%
Maximum Green (s) 35.0 35.0 23.2 23.2 23.2 23.2
Yellow Time (s) 3.7 3.7 3.7 3.7 3.7 3.7
All-Red Time (s) 2.3 2.3 2.1 2.1 2.1 2.1
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 5.8 5.8 5.8
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 15.0 15.0 13.0 13.0 13.0 13.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 35.0 23.2 23.2 23.2
Actuated g/C Ratio 0.50 0.33 0.33 0.33
v/c Ratio 0.62 0.39 0.32 0.47
Control Delay 7.2 20.5 14.5 13.5
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 7.2 20.5 14.5 13.5
LOS A C B B
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Approach Delay 7.2 17.9 13.5
Approach LOS A B B

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 39.9 (57%), Referenced to phase 2:EBTL, Start of Green
Natural Cycle: 55
Control Type: Pretimed
Maximum v/c Ratio: 0.62
Intersection Signal Delay: 9.5 Intersection LOS: A
Intersection Capacity Utilization 70.9% ICU Level of Service C
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     15: OSHAWA CENTRE ENT/GIBBONS ST & KING ST
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Lane Group EBT NBT NBR SBT
Lane Group Flow (vph) 2039 216 161 381
v/c Ratio 0.62 0.39 0.32 0.47
Control Delay 7.2 20.5 14.5 13.5
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 7.2 20.5 14.5 13.5
Queue Length 50th (m) 18.5 19.7 9.8 11.7
Queue Length 95th (m) 22.4 35.1 22.4 m16.7
Internal Link Dist (m) 327.8 101.0 77.7
Turn Bay Length (m)
Base Capacity (vph) 3280 560 497 816
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.62 0.39 0.32 0.47

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 92 1784 0 0 0 0 0 199 148 107 244 0
Future Volume (vph) 92 1784 0 0 0 0 0 199 148 107 244 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 5.8 5.8 5.8
Lane Util. Factor *1.00 1.00 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.98 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00
Flt Protected 1.00 1.00 1.00 0.99
Satd. Flow (prot) 6558 1691 1407 3127
Flt Permitted 1.00 1.00 1.00 0.78
Satd. Flow (perm) 6558 1691 1407 2464
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 100 1939 0 0 0 0 0 216 161 116 265 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 31 0 0 0
Lane Group Flow (vph) 0 2039 0 0 0 0 0 216 130 0 381 0
Confl. Peds. (#/hr) 4 13 8 8
Heavy Vehicles (%) 0% 3% 0% 0% 0% 0% 0% 0% 0% 1% 1% 0%
Turn Type Perm NA NA Perm Perm NA
Protected Phases 2 4 4
Permitted Phases 2 4 4
Actuated Green, G (s) 35.0 23.2 23.2 23.2
Effective Green, g (s) 35.0 23.2 23.2 23.2
Actuated g/C Ratio 0.50 0.33 0.33 0.33
Clearance Time (s) 6.0 5.8 5.8 5.8
Lane Grp Cap (vph) 3279 560 466 816
v/s Ratio Prot 0.13
v/s Ratio Perm 0.31 0.09 c0.15
v/c Ratio 0.62 0.39 0.28 0.47
Uniform Delay, d1 12.7 17.9 17.2 18.5
Progression Factor 0.51 1.00 1.00 0.64
Incremental Delay, d2 0.7 2.0 1.5 1.5
Delay (s) 7.1 19.9 18.7 13.3
Level of Service A B B B
Approach Delay (s) 7.1 0.0 19.4 13.3
Approach LOS A A B B

Intersection Summary
HCM 2000 Control Delay 9.6 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 11.8
Intersection Capacity Utilization 70.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 189 1503 169 0 0 0 0 625 173 93 508 0
Future Volume (vph) 189 1503 169 0 0 0 0 625 173 93 508 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 37.0 0.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 0 1 0 0 0 0 0 0
Taper Length (m) 0.0 0.0 0.0 0.0
Lane Util. Factor 0.86 0.86 1.00 1.00 1.00 1.00 1.00 0.95 0.95 0.95 0.95 1.00
Ped Bike Factor 1.00 0.95 0.99 1.00
Frt 0.850 0.967
Flt Protected 0.994 0.992
Satd. Flow (prot) 0 5602 1437 0 0 0 0 3016 0 0 3129 0
Flt Permitted 0.994 0.635
Satd. Flow (perm) 0 5595 1370 0 0 0 0 3016 0 0 2002 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 184 4
Link Speed (k/h) 50 50 50 50
Link Distance (m) 421.5 358.7 429.1 115.6
Travel Time (s) 30.3 25.8 30.9 8.3
Confl. Peds. (#/hr) 9 32 8 8
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 5% 3% 0% 0% 0% 0% 0% 2% 4% 1% 2% 0%
Adj. Flow (vph) 205 1634 184 0 0 0 0 679 188 101 552 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 1839 184 0 0 0 0 867 0 0 653 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 0.0 0.0 0.0 0.0
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 14 24 15 24 14 25 15
Turn Type Perm NA Perm NA Perm NA
Protected Phases 2 4 4
Permitted Phases 2 2 4
Minimum Split (s) 26.0 26.0 26.0 26.0 26.0 26.0
Total Split (s) 35.0 35.0 35.0 35.0 35.0 35.0
Total Split (%) 50.0% 50.0% 50.0% 50.0% 50.0% 50.0%
Maximum Green (s) 29.2 29.2 29.2 29.4 29.4 29.4
Yellow Time (s) 4.2 4.2 4.2 3.7 3.7 3.7
All-Red Time (s) 1.6 1.6 1.6 1.9 1.9 1.9
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.8 5.8 5.6 5.6
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 12.0 12.0 12.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 29.2 29.2 29.4 29.4
Actuated g/C Ratio 0.42 0.42 0.42 0.42
v/c Ratio 0.79 0.27 0.68 0.78
Control Delay 12.2 1.7 19.9 21.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 12.2 1.7 19.9 21.0
LOS B A B C
Approach Delay 11.3 19.9 21.0
Approach LOS B B C

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 7 (10%), Referenced to phase 2:EBTL, Start of Green
Natural Cycle: 55
Control Type: Pretimed
Maximum v/c Ratio: 0.79
Intersection Signal Delay: 15.2 Intersection LOS: B
Intersection Capacity Utilization 85.7% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     17: RR 54 (PARK RD W) & KING ST
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Lane Group EBT EBR NBT SBT
Lane Group Flow (vph) 1839 184 867 653
v/c Ratio 0.79 0.27 0.68 0.78
Control Delay 12.2 1.7 19.9 21.0
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 12.2 1.7 19.9 21.0
Queue Length 50th (m) 61.7 0.8 42.8 22.1
Queue Length 95th (m) 78.3 m1.4 60.4 #60.7
Internal Link Dist (m) 397.5 405.1 91.6
Turn Bay Length (m) 37.0
Base Capacity (vph) 2333 678 1269 840
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.79 0.27 0.68 0.78

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 189 1503 169 0 0 0 0 625 173 93 508 0
Future Volume (vph) 189 1503 169 0 0 0 0 625 173 93 508 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.8 5.8 5.6 5.6
Lane Util. Factor 0.86 1.00 0.95 0.95
Frpb, ped/bikes 1.00 0.95 0.99 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 0.85 0.97 1.00
Flt Protected 0.99 1.00 1.00 0.99
Satd. Flow (prot) 5598 1370 3018 3129
Flt Permitted 0.99 1.00 1.00 0.64
Satd. Flow (perm) 5598 1370 3018 2004
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 205 1634 184 0 0 0 0 679 188 101 552 0
RTOR Reduction (vph) 0 0 107 0 0 0 0 2 0 0 0 0
Lane Group Flow (vph) 0 1839 77 0 0 0 0 865 0 0 653 0
Confl. Peds. (#/hr) 9 32 8 8
Heavy Vehicles (%) 5% 3% 0% 0% 0% 0% 0% 2% 4% 1% 2% 0%
Turn Type Perm NA Perm NA Perm NA
Protected Phases 2 4 4
Permitted Phases 2 2 4
Actuated Green, G (s) 29.2 29.2 29.4 29.4
Effective Green, g (s) 29.2 29.2 29.4 29.4
Actuated g/C Ratio 0.42 0.42 0.42 0.42
Clearance Time (s) 5.8 5.8 5.6 5.6
Lane Grp Cap (vph) 2335 571 1267 841
v/s Ratio Prot 0.29
v/s Ratio Perm 0.33 0.06 c0.33
v/c Ratio 0.79 0.13 0.68 0.78
Uniform Delay, d1 17.7 12.6 16.5 17.5
Progression Factor 0.55 0.35 1.00 0.76
Incremental Delay, d2 2.3 0.4 3.0 6.5
Delay (s) 12.1 4.8 19.5 19.9
Level of Service B A B B
Approach Delay (s) 11.4 0.0 19.5 19.9
Approach LOS B A B B

Intersection Summary
HCM 2000 Control Delay 15.0 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 11.4
Intersection Capacity Utilization 85.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 293 1382 31 0 0 0 0 103 25 71 21 0
Future Volume (vph) 293 1382 31 0 0 0 0 103 25 71 21 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 0.91 0.91 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.88 1.00 0.99 0.99
Frt 0.997 0.974
Flt Protected 0.950 0.963
Satd. Flow (prot) 1591 4413 0 0 0 0 0 1637 0 0 1628 0
Flt Permitted 0.950 0.725
Satd. Flow (perm) 1401 4413 0 0 0 0 0 1637 0 0 1212 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 6 16
Link Speed (k/h) 50 50 50 50
Link Distance (m) 158.5 137.8 101.8 101.3
Travel Time (s) 11.4 9.9 7.3 7.3
Confl. Peds. (#/hr) 58 75 31 15 15
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 1% 4% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Adj. Flow (vph) 318 1502 34 0 0 0 0 112 27 77 23 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 318 1536 0 0 0 0 0 139 0 0 100 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA NA pm+pt NA
Protected Phases 2 4 3 4
Permitted Phases 2 4
Minimum Split (s) 28.0 28.0 23.0 10.0 23.0
Total Split (s) 37.0 37.0 23.0 10.0 23.0
Total Split (%) 52.9% 52.9% 32.9% 14.3% 32.9%
Maximum Green (s) 31.4 31.4 17.4 6.0 17.4
Yellow Time (s) 3.7 3.7 3.7 3.0 3.7
All-Red Time (s) 1.9 1.9 1.9 1.0 1.9
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.6 5.6 5.6 5.6
Lead/Lag Lag Lead Lag
Lead-Lag Optimize?
Walk Time (s) 12.0 12.0 12.0 12.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 31.4 31.4 17.4 21.8
Actuated g/C Ratio 0.45 0.45 0.25 0.31
v/c Ratio 0.51 0.77 0.33 0.25
Control Delay 10.8 13.3 21.6 13.1
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 10.8 13.3 21.6 13.1
LOS B B C B
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Approach Delay 12.9 21.6 13.1
Approach LOS B C B

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 42.7 (61%), Referenced to phase 2:EBTL, Start of Green
Natural Cycle: 65
Control Type: Pretimed
Maximum v/c Ratio: 0.77
Intersection Signal Delay: 13.5 Intersection LOS: B
Intersection Capacity Utilization 65.4% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     19: QUEEN ST/MCMILLAN DR & KING ST



Queues PM Peak Hour
19: QUEEN ST/MCMILLAN DR & KING ST Whitby Oshawa - 2031 Future Background PM

Synchro 11 12-23-2020
IBI Group Page 15

Lane Group EBL EBT NBT SBT
Lane Group Flow (vph) 318 1536 139 100
v/c Ratio 0.51 0.77 0.33 0.25
Control Delay 10.8 13.3 21.6 13.1
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 10.8 13.3 21.6 13.1
Queue Length 50th (m) 13.5 24.5 12.1 7.8
Queue Length 95th (m) 27.6 48.4 24.8 m13.6
Internal Link Dist (m) 134.5 77.8 77.3
Turn Bay Length (m)
Base Capacity (vph) 628 1982 418 403
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.51 0.77 0.33 0.25

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 293 1382 31 0 0 0 0 103 25 71 21 0
Future Volume (vph) 293 1382 31 0 0 0 0 103 25 71 21 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.6 5.6 5.6 5.6
Lane Util. Factor 1.00 0.91 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.99 1.00
Flpb, ped/bikes 0.88 1.00 1.00 0.99
Frt 1.00 1.00 0.97 1.00
Flt Protected 0.95 1.00 1.00 0.96
Satd. Flow (prot) 1401 4411 1637 1615
Flt Permitted 0.95 1.00 1.00 0.72
Satd. Flow (perm) 1401 4411 1637 1215
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 318 1502 34 0 0 0 0 112 27 77 23 0
RTOR Reduction (vph) 0 3 0 0 0 0 0 12 0 0 0 0
Lane Group Flow (vph) 318 1533 0 0 0 0 0 127 0 0 100 0
Confl. Peds. (#/hr) 58 75 31 15 15
Heavy Vehicles (%) 1% 4% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Turn Type Perm NA NA pm+pt NA
Protected Phases 2 4 3 4
Permitted Phases 2 4
Actuated Green, G (s) 31.4 31.4 17.4 23.4
Effective Green, g (s) 31.4 31.4 17.4 23.4
Actuated g/C Ratio 0.45 0.45 0.25 0.33
Clearance Time (s) 5.6 5.6 5.6 5.6
Lane Grp Cap (vph) 628 1978 406 440
v/s Ratio Prot c0.35 c0.08 c0.02
v/s Ratio Perm 0.23 0.06
v/c Ratio 0.51 0.77 0.31 0.23
Uniform Delay, d1 13.8 16.3 21.4 16.8
Progression Factor 0.57 0.65 1.00 0.80
Incremental Delay, d2 2.5 2.6 2.0 1.0
Delay (s) 10.4 13.2 23.4 14.5
Level of Service B B C B
Approach Delay (s) 12.7 0.0 23.4 14.5
Approach LOS B A C B

Intersection Summary
HCM 2000 Control Delay 13.5 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 15.2
Intersection Capacity Utilization 65.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 1192 266 0 0 0 0 0 0 167 752 0
Future Volume (vph) 0 1192 266 0 0 0 0 0 0 167 752 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 30.0
Storage Lanes 0 1 0 0 0 0 1 0
Taper Length (m) 0.0 0.0 0.0 0.0
Lane Util. Factor 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.91 1.00
Ped Bike Factor 0.87 0.86
Frt 0.850
Flt Protected 0.950
Satd. Flow (prot) 0 3060 1281 0 0 0 0 0 0 1501 4439 0
Flt Permitted 0.950
Satd. Flow (perm) 0 3060 1112 0 0 0 0 0 0 1294 4439 0
Right Turn on Red Yes Yes Yes Yes Yes
Satd. Flow (RTOR) 37 52
Link Speed (k/h) 50 50 50 50
Link Distance (m) 137.8 176.7 122.6 100.6
Travel Time (s) 9.9 12.7 8.8 7.2
Confl. Peds. (#/hr) 99 105
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 5% 1% 0% 0% 0% 0% 0% 0% 7% 4% 0%
Parking  (#/hr) 0
Adj. Flow (vph) 0 1296 289 0 0 0 0 0 0 182 817 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 1296 289 0 0 0 0 0 0 182 817 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 3.5 -3.5
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.32 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type NA Perm Perm NA
Protected Phases 2 4
Permitted Phases 2 4
Minimum Split (s) 27.0 27.0 23.0 23.0
Total Split (s) 46.0 46.0 24.0 24.0
Total Split (%) 65.7% 65.7% 34.3% 34.3%
Maximum Green (s) 40.1 40.1 18.6 18.6
Yellow Time (s) 3.7 3.7 3.7 3.7
All-Red Time (s) 2.2 2.2 1.7 1.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.9 5.9 5.4 5.4
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 12.0 12.0 11.0 11.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 40.1 40.1 18.6 18.6
Actuated g/C Ratio 0.57 0.57 0.27 0.27
v/c Ratio 0.74 0.44 0.48 0.69
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Control Delay 9.1 3.0 17.3 23.8
Queue Delay 0.3 0.0 0.0 0.0
Total Delay 9.5 3.0 17.3 23.8
LOS A A B C
Approach Delay 8.3 22.6
Approach LOS A C

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 56.7 (81%), Referenced to phase 2:EBT, Start of Green
Natural Cycle: 60
Control Type: Pretimed
Maximum v/c Ratio: 0.74
Intersection Signal Delay: 13.8 Intersection LOS: B
Intersection Capacity Utilization 62.2% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     21: RR 2A (CENTRE ST) & KING ST
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Lane Group EBT EBR SBL SBT
Lane Group Flow (vph) 1296 289 182 817
v/c Ratio 0.74 0.44 0.48 0.69
Control Delay 9.1 3.0 17.3 23.8
Queue Delay 0.3 0.0 0.0 0.0
Total Delay 9.5 3.0 17.3 23.8
Queue Length 50th (m) 89.9 0.2 15.8 36.7
Queue Length 95th (m) 108.0 m0.8 m33.6 48.7
Internal Link Dist (m) 113.8 76.6
Turn Bay Length (m)
Base Capacity (vph) 1752 652 382 1179
Starvation Cap Reductn 109 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.79 0.44 0.48 0.69

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 1192 266 0 0 0 0 0 0 167 752 0
Future Volume (vph) 0 1192 266 0 0 0 0 0 0 167 752 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.9 5.9 5.4 5.4
Lane Util. Factor 0.95 1.00 1.00 0.91
Frpb, ped/bikes 1.00 0.87 1.00 1.00
Flpb, ped/bikes 1.00 1.00 0.86 1.00
Frt 1.00 0.85 1.00 1.00
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3060 1112 1294 4439
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3060 1112 1294 4439
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1296 289 0 0 0 0 0 0 182 817 0
RTOR Reduction (vph) 0 0 16 0 0 0 0 0 0 38 0 0
Lane Group Flow (vph) 0 1296 273 0 0 0 0 0 0 144 817 0
Confl. Peds. (#/hr) 99 105
Heavy Vehicles (%) 0% 5% 1% 0% 0% 0% 0% 0% 0% 7% 4% 0%
Parking  (#/hr) 0
Turn Type NA Perm Perm NA
Protected Phases 2 4
Permitted Phases 2 4
Actuated Green, G (s) 40.1 40.1 18.6 18.6
Effective Green, g (s) 40.1 40.1 18.6 18.6
Actuated g/C Ratio 0.57 0.57 0.27 0.27
Clearance Time (s) 5.9 5.9 5.4 5.4
Lane Grp Cap (vph) 1752 637 343 1179
v/s Ratio Prot c0.42 c0.18
v/s Ratio Perm 0.25 0.11
v/c Ratio 0.74 0.43 0.42 0.69
Uniform Delay, d1 11.1 8.5 21.2 23.1
Progression Factor 0.63 0.20 0.85 0.89
Incremental Delay, d2 1.9 1.4 3.3 3.0
Delay (s) 8.8 3.1 21.4 23.5
Level of Service A A C C
Approach Delay (s) 7.8 0.0 0.0 23.2
Approach LOS A A A C

Intersection Summary
HCM 2000 Control Delay 13.7 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 11.3
Intersection Capacity Utilization 62.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 205 1159 0 0 0 0 0 905 164 0 0 0
Future Volume (vph) 205 1159 0 0 0 0 0 905 164 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 85.0 0.0 0.0 0.0 0.0 20.0 0.0 0.0
Storage Lanes 1 0 0 0 0 1 0 0
Taper Length (m) 25.0 0.0 0.0 0.0
Lane Util. Factor 1.00 0.95 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 1.00 1.00
Ped Bike Factor 0.89 0.85
Frt 0.850
Flt Protected 0.950
Satd. Flow (prot) 1447 3089 0 0 0 0 0 3089 1382 0 0 0
Flt Permitted 0.950
Satd. Flow (perm) 1289 3089 0 0 0 0 0 3089 1171 0 0 0
Right Turn on Red Yes Yes Yes Yes Yes
Satd. Flow (RTOR) 39 39
Link Speed (k/h) 50 50 50 50
Link Distance (m) 176.7 255.8 119.5 100.7
Travel Time (s) 12.7 18.4 8.6 7.3
Confl. Peds. (#/hr) 94 123
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 11% 4% 0% 0% 0% 0% 0% 4% 4% 0% 0% 0%
Adj. Flow (vph) 223 1260 0 0 0 0 0 984 178 0 0 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 223 1260 0 0 0 0 0 984 178 0 0 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment L NA Left Right Left Left Right Left R NA Right Left Left Right
Median Width(m) 3.5 3.5 3.5 3.5
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA NA Perm
Protected Phases 2 4
Permitted Phases 2 4
Minimum Split (s) 26.0 26.0 25.0 25.0
Total Split (s) 39.0 39.0 31.0 31.0
Total Split (%) 55.7% 55.7% 44.3% 44.3%
Maximum Green (s) 33.5 33.5 25.5 25.5
Yellow Time (s) 3.3 3.3 3.3 3.3
All-Red Time (s) 2.2 2.2 2.2 2.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 13.0 13.0 13.0 13.0
Flash Dont Walk (s) 5.0 5.0 5.0 5.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 33.5 33.5 25.5 25.5
Actuated g/C Ratio 0.48 0.48 0.36 0.36
v/c Ratio 0.35 0.85 0.87 0.39
Control Delay 4.4 16.1 31.5 15.9
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 2.2 0.0
Total Delay 4.4 16.1 33.7 15.9
LOS A B C B
Approach Delay 14.3 31.0
Approach LOS B C

Intersection Summary
Area Type: CBD
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 7.7 (11%), Referenced to phase 2:EBTL, Start of Green
Natural Cycle: 60
Control Type: Pretimed
Maximum v/c Ratio: 0.87
Intersection Signal Delay: 21.6 Intersection LOS: C
Intersection Capacity Utilization 72.6% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     23: RR 2 (SIMCOE ST) & KING ST
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Lane Group EBL EBT NBT NBR
Lane Group Flow (vph) 223 1260 984 178
v/c Ratio 0.35 0.85 0.87 0.39
Control Delay 4.4 16.1 31.5 15.9
Queue Delay 0.0 0.0 2.2 0.0
Total Delay 4.4 16.1 33.7 15.9
Queue Length 50th (m) 3.8 87.2 56.9 11.8
Queue Length 95th (m) m6.0 #110.5 #88.7 25.9
Internal Link Dist (m) 152.7 95.5
Turn Bay Length (m) 85.0 20.0
Base Capacity (vph) 637 1478 1125 451
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 60 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.35 0.85 0.92 0.39

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 205 1159 0 0 0 0 0 905 164 0 0 0
Future Volume (vph) 205 1159 0 0 0 0 0 905 164 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5 5.5 5.5
Lane Util. Factor 1.00 0.95 0.95 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.85
Flpb, ped/bikes 0.89 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1289 3089 3089 1171
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1289 3089 3089 1171
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 223 1260 0 0 0 0 0 984 178 0 0 0
RTOR Reduction (vph) 20 0 0 0 0 0 0 0 25 0 0 0
Lane Group Flow (vph) 203 1260 0 0 0 0 0 984 153 0 0 0
Confl. Peds. (#/hr) 94 123
Heavy Vehicles (%) 11% 4% 0% 0% 0% 0% 0% 4% 4% 0% 0% 0%
Turn Type Perm NA NA Perm
Protected Phases 2 4
Permitted Phases 2 4
Actuated Green, G (s) 33.5 33.5 25.5 25.5
Effective Green, g (s) 33.5 33.5 25.5 25.5
Actuated g/C Ratio 0.48 0.48 0.36 0.36
Clearance Time (s) 5.5 5.5 5.5 5.5
Lane Grp Cap (vph) 616 1478 1125 426
v/s Ratio Prot c0.41 c0.32
v/s Ratio Perm 0.16 0.13
v/c Ratio 0.33 0.85 0.87 0.36
Uniform Delay, d1 11.3 16.1 20.8 16.3
Progression Factor 0.34 0.66 1.00 1.00
Incremental Delay, d2 1.0 4.6 9.5 2.4
Delay (s) 4.8 15.1 30.3 18.6
Level of Service A B C B
Approach Delay (s) 13.6 0.0 28.5 0.0
Approach LOS B A C A

Intersection Summary
HCM 2000 Control Delay 20.1 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 72.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1540 147 0 0 0 300
Future Volume (vph) 1540 147 0 0 0 300
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 0.86 0.86 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.99
Frt 0.987 0.865
Flt Protected
Satd. Flow (prot) 6178 0 0 0 0 1578
Flt Permitted
Satd. Flow (perm) 6178 0 0 0 0 1556
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 41 6
Link Speed (k/h) 50 50 50
Link Distance (m) 358.7 158.5 86.2
Travel Time (s) 25.8 11.4 6.2
Confl. Peds. (#/hr) 19 2
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 3% 0% 0% 0% 0% 3%
Adj. Flow (vph) 1674 160 0 0 0 326
Shared Lane Traffic (%)
Lane Group Flow (vph) 1834 0 0 0 0 326
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(m) 0.0 0.0 0.0
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8
Two way Left Turn Lane
Headway Factor 1.01 1.01 1.01 1.01 1.01 1.01
Turning Speed (k/h) 15 25 25 15
Number of Detectors 0 1
Detector Template 
Leading Detector (m) 0.0 15.0
Trailing Detector (m) 0.0 0.0
Detector 1 Position(m) 0.0 0.0
Detector 1 Size(m) 0.0 15.0
Detector 1 Type Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0
Detector 1 Queue (s) 0.0 0.0
Detector 1 Delay (s) 0.0 0.0
Turn Type NA Perm
Protected Phases 2
Permitted Phases 8
Detector Phase 8
Switch Phase
Minimum Initial (s) 15.0 8.0
Minimum Split (s) 28.0 25.0
Total Split (s) 37.0 33.0
Total Split (%) 52.9% 47.1%
Maximum Green (s) 31.9 27.8
Yellow Time (s) 3.7 3.3
All-Red Time (s) 1.4 1.9
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Lane Group EBT EBR WBL WBT NBL NBR
Lost Time Adjust (s) 0.0 0.0
Total Lost Time (s) 5.1 5.2
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0
Recall Mode C-Max None
Walk Time (s) 12.0 14.0
Flash Dont Walk (s) 5.0 5.0
Pedestrian Calls (#/hr) 0 0
Act Effct Green (s) 40.0 19.7
Actuated g/C Ratio 0.57 0.28
v/c Ratio 0.52 0.74
Control Delay 3.5 32.0
Queue Delay 0.0 0.0
Total Delay 3.5 32.0
LOS A C
Approach Delay 3.5 32.0
Approach LOS A C

Intersection Summary
Area Type: Other
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 25.9 (37%), Referenced to phase 2:EBT, Start of Green
Natural Cycle: 55
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.74
Intersection Signal Delay: 7.8 Intersection LOS: A
Intersection Capacity Utilization 52.3% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     130: MIDTOWN DR & KING ST
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Lane Group EBT NBR
Lane Group Flow (vph) 1834 326
v/c Ratio 0.52 0.74
Control Delay 3.5 32.0
Queue Delay 0.0 0.0
Total Delay 3.5 32.0
Queue Length 50th (m) 10.4 34.6
Queue Length 95th (m) 18.2 50.4
Internal Link Dist (m) 334.7
Turn Bay Length (m)
Base Capacity (vph) 3548 621
Starvation Cap Reductn 0 0
Spillback Cap Reductn 0 0
Storage Cap Reductn 0 0
Reduced v/c Ratio 0.52 0.52

Intersection Summary
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1540 147 0 0 0 300
Future Volume (vph) 1540 147 0 0 0 300
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.1 5.2
Lane Util. Factor 0.86 1.00
Frpb, ped/bikes 0.99 0.99
Flpb, ped/bikes 1.00 1.00
Frt 0.99 0.86
Flt Protected 1.00 1.00
Satd. Flow (prot) 6177 1556
Flt Permitted 1.00 1.00
Satd. Flow (perm) 6177 1556
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1674 160 0 0 0 326
RTOR Reduction (vph) 18 0 0 0 0 4
Lane Group Flow (vph) 1816 0 0 0 0 322
Confl. Peds. (#/hr) 19 2
Heavy Vehicles (%) 3% 0% 0% 0% 0% 3%
Turn Type NA Perm
Protected Phases 2
Permitted Phases 8
Actuated Green, G (s) 40.0 19.7
Effective Green, g (s) 40.0 19.7
Actuated g/C Ratio 0.57 0.28
Clearance Time (s) 5.1 5.2
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 3529 437
v/s Ratio Prot c0.29
v/s Ratio Perm c0.21
v/c Ratio 0.51 0.74
Uniform Delay, d1 9.1 22.8
Progression Factor 0.32 1.00
Incremental Delay, d2 0.3 6.3
Delay (s) 3.3 29.1
Level of Service A C
Approach Delay (s) 3.3 0.0 29.1
Approach LOS A A C

Intersection Summary
HCM 2000 Control Delay 7.2 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.3
Intersection Capacity Utilization 52.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Appendix J – Synchro Queue Output 



AM PM
EBL 89.3 67.8 33.7
EBR - 8.7 43.6 Storage capacity is bound by upstream intersection.

WBL 34.4 29.9 #47.1
WBR 25 5.5 30.2
NBL 47.6 #56.5 #66.9
NBR 62.5 12.9 20.0
SBL 67.7 #90.1 #91.3
SBR - 135.2 39.0 Storage capacity is bound by upstream intersection.

EBL 38.2 #54.5 #68.4
EBR
WBL
WBR
NBL
NBR
SBL 44 9.9 20.8
SBR 44 16.6 19.2
EBL 42.1 21.1 #21.4
EBR 17.4
WBL 35.4 8.7 #27.1
WBR - No dedicated turn lane.

NBL - No dedicated turn lane.

NBR - No dedicated turn lane.

SBL - No dedicated turn lane.

SBR - No dedicated turn lane.

EBL 55.2 #68.3 #80.1
EBR 23.5 13.9 41.5
WBL 23.8 #54.6 #83.1
WBR 21.9 34.6 23.8
NBL 39.6 66.6 #54.7
NBR - No dedicated turn lane.

SBL 50.3 34.7 #53.5
SBR - No dedicated turn lane.

EBL 5.6 47.8
EBR
WBL #47.8 18.1
WBR
NBL 9.9 40.7
NBR 0.0 13.7
SBL
SBR
EBL 50.9 #45.4 #32.6
EBR 23.5
WBL 26.2 18.0 18.5
WBR - No dedicated turn lane.

NBL - No dedicated turn lane.

NBR - No dedicated turn lane.

SBL - No dedicated turn lane.

SBR - Storage capacity is bound by private access.

EBL 61 #89.3 #112.7
EBR 58.8 3.4 32.6
WBL 41.1 43.6 41.1
WBR 19.8 78.3 62.8
NBL 78 #60.8 #52.2

6 Ellesmere/Dolly Varden

7 Ellesmere/Markham

5
Ellesmere/Centennial Rec 

Centre

DSBRT - Storage and Queue Lengths for Future Conditions Model

Intersection
Movement

Storage 
Length (m)

95th % Queue
Comments

1 Ellesmere/McCowan

3 Ellesmere/Parkington

4 Ellesmere/Bellamy

2 Ellesmere/Grangeway Blvd



NBR - No dedicated turn lane.

SBL 46.6 #78.8 #105.4
SBR - 36.6 35.0 Storage capacity is bound by upstream intersection

EBL 51.2 #68 10.0
EBR - No dedicated turn lane.

WBL 43.3 #50.3 27.3
WBR - No dedicated turn lane.

NBL - No dedicated turn lane.

NBR - No dedicated turn lane.

SBL - No dedicated turn lane.

SBR - No dedicated turn lane.

EBL 49.1 11.5 15.6
EBR 27.4
WBL 36 #129.0 #103.5
WBR - No dedicated turn lane.

NBL 65.2 #112.8 97.7 Storage capacity is bound by upstream intersection

NBR - 17.4 17.8 No dedicated turn lane.

SBL - No dedicated turn lane.

SBR - No dedicated turn lane.

EBL 43.9 3.2 38.5
EBR 25
WBL 44.5 #121.6 #100.8
WBR 14.3
NBL 11.3 68.1 40.0 Storage capacity is bound by upstream intersection

NBR - No dedicated turn lane.

SBL - No dedicated turn lane.

SBR - No dedicated turn lane.

EBL 40.5 #119.8 #108
EBR 18.3 16.5 39.2
WBL 44.8 #109.4 47.1
WBR 17.4
NBL 27.1 28.3 39.5
NBR - No dedicated turn lane.

SBL 45.7 31.2 #39.9
SBR - 93.7 16.7 Storage capacity is bound by upstream intersection

EBL 118.3 #54.1 72.8
EBR - 11.2 17.3 No dedicated turn lane.

WBL 45.4 39.5 18.9
WBR 20.4
NBL 108.3 #82.8 41.7
NBR 24.1 15.4 25.4
SBL 21.6 20.6 19.7
SBR - No dedicated turn lane.

EBL - #26.6 16.2 No dedicated turn lane.

EBR - No dedicated turn lane.

WBL - 26.5 #59.3 No dedicated turn lane.

WBR - No dedicated turn lane.

NBL 175.9 #149.3 #82.3 No dedicated turn lane.

NBR - 0.0 0.0 Storage capacity is bound by upstream intersection

SBL 72.2 #73 #121.2
SBR - 0.0 0.0 Storage capacity is bound by upstream intersection

EBL 50.9 #76.4 #108.9
EBR - No dedicated turn lane.

WBL 66.8 28.1 28.2
WBR - No dedicated turn lane.

NBL 24.4 5.8 8.2
NBR - No dedicated turn lane.

SBL 24.4 14.7 25.7

14 Ellesmere/Conlins

11 Ellesmere/Neilson

12 Ellesmere/Morningside

13
Ellesmere/Military Trail 

(east leg)

8
Ellesmere/Dormington_Ga

nder

9
Ellesmere/Helicon 

_Scarborough Golf Club

10
Ellesmere/Military 
Trail_Orton Park



SBR - No dedicated turn lane.

EBL 54.3 40.3 45.6
EBR - No dedicated turn lane.

WBL 59.7 44.5 23.5
WBR - No dedicated turn lane.

NBL - No dedicated turn lane.

NBR -  No dedicated turn lane.

SBL -
SBR - No dedicated turn lane.

EBL 63.1 #57.0 #71.6
EBR - 0.0 0.3 No dedicated turn lane.

WBL 38.1 14.3 13.2
WBR - No dedicated turn lane.

NBL 16.5 10.8 6.6
NBR -  No dedicated turn lane.

SBL 76.8 14.3 20.5
SBR - 21.8 13.7 Storage capacity is bound by upstream intersection

EBL 6.5 10.7
EBR
WBL
WBR
NBL
NBR
SBL 41 10.0 8.6
SBR
EBL 36.3 2.9 5.1
EBR - No dedicated turn lane.

WBL - Storage capacity is bound by upstream intersection

WBR - No dedicated turn lane.

NBL - No dedicated turn lane.

NBR -  No dedicated turn lane.

SBL 118.3 53.6 115.3
SBR - 5.1 5.1 Storage capacity is bound by upstream intersection

EBL - No left turn permitted.

EBR - No dedicated turn lane.

WBL - #163.1 #83.8 Storage capacity is bound by upstream intersection

WBR - No right turn permitted.

NBL - No left turn permitted.

NBR -  No right turn permitted.

SBL 440 89.3 #328.9
SBR - No dedicated turn lane.

EBL 96.6 #89.8 #129.3
EBR - No dedicated turn lane.

WBL 46 6.3 7.5
WBR - No dedicated turn lane.

NBL - No dedicated turn lane.

NBR -  No dedicated turn lane.

SBL 83.5 23.8 43.8
SBR - 66.6 35.1 Storage capacity is bound by upstream intersection

EBL 93.9 11.7 22.6
EBR 56.7 53.8 #327
WBL 95.6 #102.4 #122.9
WBR 77.7 16.1 10.7
NBL 153.6 50.3 76.9
NBR 34.1 19.4 213.4
SBL 42.7 37.0 71.2
SBR - No dedicated turn lane.

EBL - No left turn permitted.

18 Kingston/Ellesmere

19
Kingston/Highway 401 EB 

Off-ramp

20 Kingston/Rylander

21
Kingston/Sheppard_Port 

Union

15 Ellesmere/Morrish

16 Ellesmere/Meadowvale

17 Kingston/Muirbank Blvd



EBR - No right turn permitted.

WBL - No left turn permitted.

WBR - No right turn permitted.

NBL 149.4 70.6 61.3
NBR 35.1 9.1 21.4
SBL - No southbound movement.

SBR - No southbound movement.

22
Kingston/Highway 401 WB 

Off-ramp



50th 
Percentile 
Queue (m)

95th 
Percentile 
Queue (m)

50th 
Percentile 
Queue (m)

95th 
Percentile 
Queue (m)

NBT 0 0 1 4
SBT 74 116 58 97
SBR 0 15 0 13
NEL 54 92 151 234
NET 27 35 134 159
SWL 2 6 1 3
SWT 100 143 77 92
SWR 29 41 51 72
EBL 5 12 23 34
EBT 87 119 265 290
WBL 49 73 33 71
WBT 70 98 22 38
WBR 1 6 0 2
NBL 84 109 75 125
NBT 7 22 25 46
SBL 16 26 17 32
SBT 6 16 22 40
EBL 23 40 56 61
EBT 18 52 127 165
WBL 3 6 1 1
WBT 66 85 101 118
NBL 1 4 1 5
NBT 0 0 1 8
SBL 22 37 9 19
SBT 3 25 1 17
EBL 14 27 35 58
EBT 62 68 186 211
WBL 13 19 37 50
WBT 39 49 41 51
NBL 1 4 5 12
NBT 0 8 3 18
SBL 50 72 60 87
SBT 2 13 1 14
EBL 40 69 56 102
EBT 21 35 98 164
EBR 26 50 22 52
WBL 88 147 67 100
WBT 55 93 81 116
WBR 12 50 80 157
NBL 44 95 41 59
NBT 41 51 75 88
NBR 4 31 231 310
SBL 18 30 27 51
SBT 160 205 64 81
SBR 4 20 0 12
EBL 30 50 30 30
EBT 28 55 266 244
WBL 12 19 30 50
WBT 184 198 173 193
NBL 9 24 45 81
NBT 1 9 1 18
SBL 16 30 20 35
SBT 4 26 3 20
EBT 80 104 260 277
WBL 140 177 83 114
WBT 83 99 58 76
NBL 111 154 113 152
NBR 5 18 10 30
EBL 56 74 75 72
EBT 47 55 127 119
WBT 165 156 134 202
SBL 61 87 90 142
SBR 50 92 32 58
EBL 27 42 57 79
EBT 55 123 183 298
WBL 29 46 18 42
WBT 107 148 72 72
SEL 44 64 41 64
SET 28 56 22 43
NWL 13 34 43 75
NWT 5 14 30 49
EBL 5 9 20 24
EBT 26 50 56 304

AM Peak Hour PM Peak Hour

Kingston Road & Altona Road
Movement

Kingston Road & Rougemount Drive

Kingston Road & Rosebank Road

Kngston Road & Steeple Hill

Kingston Road & Whites Road (RR 38)

Kingston Road & Delta Boulevard

Kingston Road & Highway 401 WB Off Ramp

Kingston Road & Fairport Road

Kingston Road & Dixie Road

Kingston Road & Walnut Lane

Intersection

Future (2041) With-BRT Traffic Queues (Segments 3 to 5)



50th 
Percentile 
Queue (m)

95th 
Percentile 
Queue (m)

50th 
Percentile 
Queue (m)

95th 
Percentile 
Queue (m)

AM Peak Hour PM Peak Hour

Kingston Road & Altona Road
MovementIntersection

Future (2041) With-BRT Traffic Queues (Segments 3 to 5)

WBL 69 98 45 58
WBT 42 101 62 92
NBL 12 24 21 36
NBT 1 14 4 25
SBL 10 21 10 21
SBT 3 18 4 15
EBL 47 81 99 111
EBT 58 100 160 217
EBR 35 96 77 104
WBL 72 112 80 138
WBT 49 84 73 93
WBR 1 6 1 6
NBL 59 107 81 150
NBT 51 65 141 176
NBR 0 14 32 65
SBL 15 26 24 63
SBT 132 163 77 97
SBR 0 10 0 1
NBL 10 20 28 43
NBT 14 25 43 64
NBR 0 0 23 48
SBL 37 55 43 63
SBT 33 51 40 62
SBR 0 0 0 4
NEL 4 8 15 17
NET 53 79 272 281
SWL 53 78 73 124
SWT 87 116 78 114
EBL 19 29 40 38
EBT 68 78 155 132
WBL 38 60 28 61
WBT 80 95 115 134
NBL 13 26 11 23
NBT 22 39 83 130
SBL 22 37 26 62
SBT 57 80 37 60
NBT 14 29 8 23
SBT 11 28 6 21
NEL 8 17 18 21
NET 68 85 95 101
SWL 7 15 14 22
SWT 28 42 24 30
EBL 27 45 95 112
EBT 49 66 177 231
EBR 28 46 49 66
WBL 92 133 77 133
WBT 28 60 97 81
WBR 1 20 28 44
NBL 14 26 44 81
NBT 44 55 166 192
NBR 0 18 101 180
SBL 59 105 52 104
SBT 188 214 72 85
SBR 0 17 0 17
EBL 9 15 7 7
EBT 64 83 74 76
WBL 40 62 25 42
WBT 44 47 53 65
SEL 30 48 4 11
SET 1 18 0 10
NWL 0 0 40 59
NWT 84 100 0 14
EBL 85 106 7 10
EBT 109 153 148 129
WBL 6 28 69 84
WBT 1 4 74 87
NBT 6 28 87 156
SBT 1 4 2 8
EBL 50 75 98 109
EBT 0 0 0 0
WBT 73 127 107 130
EBL 54 87 90 153
EBT 78 121 148 175

Kingston Road & Valley Farm Road

Kingston Road & Liverpool Road (RR 29)

Kingston Road & Glenanna Road

Kingston Road & Brock Road (RR 1)

Kingston Road & Bainbridge Drive

Kingston Road & Notion Road

Kingston Road & Elizabeth Street

Kingston Road & Church Street

Kingston Road & Denmar Rd/Guild Rd



50th 
Percentile 
Queue (m)

95th 
Percentile 
Queue (m)

50th 
Percentile 
Queue (m)

95th 
Percentile 
Queue (m)

AM Peak Hour PM Peak Hour

Kingston Road & Altona Road
MovementIntersection

Future (2041) With-BRT Traffic Queues (Segments 3 to 5)

WBL 49 68 20 30
WBT 182 221 178 249
NBL 14 26 24 39
NBT 53 81 169 240
SBL 26 43 10 20
SBT 89 136 43 67
SBR 26 59 0 20
EBL 18 33 38 55
EBT 60 105 62 106
WBL 11 15 14 19
WBT 37 38 68 99
NBL 2 7 3 10
NBT 3 8 21 36
NBR - - 0 3
SBL 27 43 16 30
SBT 66 94 16 32
EBL 45 78 109 157
EBT 51 61 166 156
EBR 21 29 14 25
WBL 90 162 65 112
WBT 92 124 59 79
WBR 4 16 6 26
NBL 19 53 29 58
NBT 45 56 106 123
NBR 0 11 5 31
SBL 19 32 25 55
SBT 157 190 63 77
SBR 7 24 0 8
EBL 17 28 33 41
EBT 10 22 41 64
WBT 49 59 49 88
SBL 31 49 74 98
SBR 0 18 0 17
EBL 16 31 33 49
EBT 34 49 132 289
WBL 37 58 22 34
WBT 62 71 71 99
NBL 27 55 16 29
NBT 11 28 41 64
SBL 3 9 4 10
SBT 69 95 16 34
EBL 14 27 37 45
EBT 58 63 114 134
WBT 78 115 65 82
SBL 13 26 55 78
SBR 0 6 0 12
EBL 23 40 70 127
EBT 58 77 159 224
EBR 2 21 22 47
WBL 118 174 79 136
WBT 92 117 75 113
WBR 0 6 5 17
NBL 22 57 43 92
NBT 54 70 145 191
NBR 0 16 21 54
SBL 31 48 30 77
SBT 141 179 91 113
SBR 18 43 5 26
EBL 8 19 40 45
EBT 19 43 76 91
WBL 2 4 11 21
WBT 24 30 37 62
NBL 3 9 10 21
NBT - - 2 14
SBL 1 5 29 46
SBT 0 0 2 20
EBL 16 31 45 60
EBT 38 51 147 259
WBL 35 55 28 42
WBT 100 152 48 59
NBL 25 42 32 50
NBT 4 14 9 24
SBL 12 24 51 72

Kingston Road & Durham East Centre Access

Kingston Road & Costco Entrance

Kingston Road & Rotherglen Road

Kingston Road & Westney Road (RR31)

Kingston Road & Westney Plaza

Kingston Road & Ritchie Avenue

Kingston Road & Harwood Centre Access

Kingston Road & Harwood Avenue



50th 
Percentile 
Queue (m)

95th 
Percentile 
Queue (m)

50th 
Percentile 
Queue (m)

95th 
Percentile 
Queue (m)

AM Peak Hour PM Peak Hour

Kingston Road & Altona Road
MovementIntersection

Future (2041) With-BRT Traffic Queues (Segments 3 to 5)

SBT 7 23 8 27
EBL 22 46 58 71
EBT 54 71 159 219
EBR 28 58 30 46
WBL 126 192 87 144
WBT 124 148 56 54
WBR 0 10 0 3
NBL 32 79 64 122
NBT 59 76 143 186
NBR 0 14 171 246
SBL 8 16 33 82
SBT 164 208 102 125
SBR 2 16 0 13
EBL 29 48 63 62
EBT 24 38 122 122
WBL 7 8 7 17
WBT 0 228 95 129
NBL 7 17 25 51
NBT 2 6 3 13
SBL 18 33 43 63
SBT 7 31 2 25
EBT 55 78 316 356
WBL 2 3 6 15
WBT 64 239 15 29
NBL 3 9 4 10
NBR 0 6 0 4
EBL 13 15 29 26
EBT 56 51 1 287
WBT 35 59 5 13
SBL 7 17 14 27
SBR 0 15 0 18
EBL 22 29 80 94
EBT 1 6 13 67
WBT 12 25 88 112
SBL 27 41 62 85
SBR 34 64 0 16
EBL 26 51 101 150
EBT 51 66 219 251
EBR 8 21 20 30
WBL 244 318 78 133
WBT 145 172 84 106
WBR 11 26 0 3
NBL 6 22 13 30
NBT 123 168 183 254
NBR 11 28 75 118
SBL 8 20 19 46
SBT 271 347 145 214
SBR 0 10 0 13

Kingston Road & Galea Drive

Kingston Road / Dundas Street & Lake Ridge Road (RR 23)

Kingston Road & Salem Road (RR 41)

Kingston Road & Whitetail Centre

Kingston Road & Alexander's Crossing

Kingston Road & Audley Road



50th 
Percentile 
Queue (m)

95th 
Percentile 
Queue (m)

50th 
Percentile 
Queue (m)

95th 
Percentile 
Queue (m)

EBL 1 5 4 11
EBT 50 50 190 229
WBT 192 190 96 129
SBL 1 5 2 7
SBR 0 2 0 4
EBL 10 22 0 0
EBT 27 33 0 0
WBT 87 107 12 16
EBT 20 32 88 110
WBT 67 31 27 45
SBL 6 15 9 19
SBR 0 8 0 9
EBL 10 24 32 59
EBT 41 50 185 272
WBT 78 83 45 76
SBL 34 57 16 32
EBL 19 29 41 39
EBT 52 69 12 252
WBL 9 12 15 24
WBT 65 120 23 52
NBL 12 24 8 17
NBT 3 8 2 6
NBR 0 11 - -
SBL 1 5 7 16
SBT 2 19 5 18
EBL 15 33 45 59
EBT 8 13 84 241
WBL 24 41 27 58
WBT 187 209 127 146
NBL 32 52 27 47
NBT 10 21 26 45
SBL 54 90 51 92
SBT 9 19 25 43
SBR 43 75 0 16
EBT 0 0 0 0
WBT 0 0 0 0
EBL 29 61 57 83
EBT 65 80 163 182
EBR 10 21 19 35
WBL 3 6 6 8
WBT 122 182 81 101
NBL 23 50 28 50
NBT 18 31 44 67
NBR - - - -
SBL 18 32 13 25
SBT 125 194 51 78
EBL TBD TBD TBD TBD
EBT TBD TBD TBD TBD
EBR TBD TBD TBD TBD
WBL TBD TBD TBD TBD
WBT TBD TBD TBD TBD
WBR TBD TBD TBD TBD
NBL TBD TBD TBD TBD
NBT TBD TBD TBD TBD
NBR TBD TBD TBD TBD
SBL TBD TBD TBD TBD
SBT TBD TBD TBD TBD
EBT TBD TBD TBD TBD
WBT TBD TBD TBD TBD
WBR TBD TBD TBD TBD
NBT TBD TBD TBD TBD
SBT TBD TBD TBD TBD
SBR TBD TBD TBD TBD
EBL TBD TBD TBD TBD
EBT TBD TBD TBD TBD
WBL TBD TBD TBD TBD
WBT TBD TBD TBD TBD
NBT TBD TBD TBD TBD
SBT TBD TBD TBD TBD
EBL TBD TBD TBD TBD
EBT TBD TBD TBD TBD
WBL TBD TBD TBD TBD

Dundas Street & Brock Street

AM Peak Hour PM Peak Hour

Dundas Street & Halls Road
Intersection Movement

Dundas Street & Highway 412 Off Ramp

Dundas Street & Highway 412 On Ramp

Dundas Street & Des Newman Boulevard

Dundas Street & White Oaks Court

Dundas Street & McQuay Street / Jeffrey Street

Dundas Street & Fire Station Access

Dundas Street & Cochrane Street

Dundas Street & Euclid Street / Henry Street (RR 45)

Dundas Street & Hickory Street

Dundas Street & Garden Street

Future (2041) With-BRT Traffic Queues (Segments 6 to 10)



50th 
Percentile 
Queue (m)

95th 
Percentile 
Queue (m)

50th 
Percentile 
Queue (m)

95th 
Percentile 
Queue (m)

AM Peak Hour PM Peak Hour

Dundas Street & Halls Road
Intersection Movement

Future (2041) With-BRT Traffic Queues (Segments 6 to 10)

WBT TBD TBD TBD TBD
WBR TBD TBD TBD TBD
NBL TBD TBD TBD TBD
NBT TBD TBD TBD TBD
SBL TBD TBD TBD TBD
SBT TBD TBD TBD TBD
EBT 235 302 266 329
WBL 18 30 17 22
WBT 143 209 171 329
NBL 11 22 16 29
NBR 0 8 0 8
EBL 28 28 46 58
EBT 103 103 130 130
WBL 41 62 33 57
WBT 117 133 114 128
WBR 12 26 21 35
NBL 16 37 20 43
NBT 23 31 82 114
SBL 25 38 29 54
SBT 83 98 57 74
EBL 9 17 19 23
EBT 14 55 126 255
WBL 4 5 4 6
WBT 12 22 31 40
NBL 22 37 57 102
NBT 7 18 27 45
SBL 7 16 10 22
SBT 13 28 19 35
EBL 21 42 59 67
EBT 89 82 124 176
EBR 11 18 12 20
WBL 44 64 65 114
WBT 103 108 96 79
WBR 1 3 16 24
NBL 19 49 25 62
NBT 78 97 155 199
NBR 0 7 15 36
SBL 20 33 22 56
SBT 130 158 115 140
SBR 3 17 10 25
EBL 3 6 6 9
EBT 14 18 30 40
WBL 6 11 8 12
WBT 29 64 25 62
NBT - - 1 8
SBL 9 20 23 38
SBT - - - -
EBL 29 53 39 68
EBT 92 107 199 229

WBL 28 37 40 50

WBT 135 157 136 148

WBR 13 20 25 28

NBL 11 20 18 28
NBT 20 29 45 58

SBL 28 42 30 52

SBT 70 98 65 90

EBL 46 68 78 83
EBT 107 125 180 187
WBL 7 11 10 20
WBT 124 144 161 191
NBL 11 20 17 33
NBT 39 53 82 118
SBL 56 80 41 86
SBT 81 104 80 110
EBT 7 12 177 136
WBT 77 92 58 69
NBL 2 6 1 4
NBR 0 4 0 3
WBT 90 122 95 122
WBR 4 12 5 8
NBL 4 6 22 32
NBT 4 4 17 30

Dundas Street & Lupin Drive

Dundas Street & Anderson Street / Hopkins Street (RR 36)

Dundas Street & Glen Hill Drive

Dundas Street & Thickson Road (RR 26)

King Street & Waverly

Dundas Street & Kathleen Street 

Dundas Street & Garrard Road

King Street & Thornton Road (RR 52)

Bond Street & Stevenson Road (RR 53)



50th 
Percentile 
Queue (m)

95th 
Percentile 
Queue (m)

50th 
Percentile 
Queue (m)

95th 
Percentile 
Queue (m)

AM Peak Hour PM Peak Hour

Dundas Street & Halls Road
Intersection Movement

Future (2041) With-BRT Traffic Queues (Segments 6 to 10)

SBT 100 135 75 111
WBT 57 63 77 72
NBL 2 3 8 31
NBT 3 5 19 33
SBT 29 50 42 74
WBT 106 110 130 168
WBR 1 2 8 15
NBT 11 14 35 82
SBT 53 86 27 39
WBT 55 123 13 30
WBR 0 1 0 0
NBL 5 13 15 40
NBT 24 40 35 67
SBT 21 44 22 44
WBT 22 27 19 26
SBT 33 44 35 46
SBR 10 25 6 20
WBT 50 64 46 59
NBL 3 7 3 15
NBT 11 15 19 35
EBT 70 93 90 130
EBR 2 11 11 23
NBT 49 68 70 94
NBR 17 38 25 45
SBL 8 7 9 10
SBT 36 34 40 40
EBT 94 143 95 177
NBT 8 18 27 47
NBR - - 14 30
SBT 10 17 14 24
EBT 93 93 119 117
EBR 4 5 10 12
NBT 32 46 60 92
SBT 17 18 53 69
EBT 24 41 78 74
EBR 0 3 6 6
NBR 0 7 42 79
EBL 18 34 14 17
EBT 74 91 36 42
EBR 1 6 0 0
NBT 2 6 16 32
SBT 10 17 11 17
EBT 6 7 33 39
EBR - - 11 18
SBL 0 5 7 17
SBT 13 25 20 34
EBL 5 17 8 18
EBT 37 54 42 57
NBT 50 67 67 91
NBR 9 22 16 32

Bond Street & Park Road (RR 54)

King Street & Midtown Drive

King Stret & McMillan Drive / Queen Street

King Street & Centre Street (RR 2A)

King Street & Simcoe Street (RR 2)

Bond Street & McMillan Drive

Bond Street & Centre Street (RR 2A)

Bond Street & Simcoe Street (RR 2)

King Street & Stevenson Road (RR 53)

King Street & Gibbons Street / Oshawa Centre Entrance

King Street & Park Road (RR 54)

Bond Street & Gibbons Street
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Appendix K – Lane Configurations 



Existing/Future Background Lane Configuration 
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Kingston Road West
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Kingston Road West

Church Street North
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IBI GROUP 

7th Floor – 55 St. Clair Avenue West 

Toronto ON  M4V 2Y7  Canada 

tel 416 596 1930  fax 416 596 0644 

ibigroup.com 

Memorandum 

To/Attention Kristin Demasi, Metrolinx Date August 18, 2020 

From Yannis Stogios, Syed Imam Project No 119887 

cc Scott Johnston, Margaret Parkhill 

Subject Durham-Scarborough BRT:  Analysis of Kingston Road at Highway 

401 Traffic Operations in the City of Toronto 

Converting two centre-lanes on Kingston Road to dedicated transit-only lanes, between 

Ellesmere Road and Port Union Road, is the preferred planning solution. This will transform the 

street into an urban corridor that supports future development, moves more people more 

efficiently, and accommodates active transportation infrastructure.  

The traffic analysis presented in this memo compares three BRT scenarios in 2041: BRT in 

Mixed Traffic, BRT in Mixed Traffic with TSP, and BRT in Median Lanes. The analysis includes 

five signalized intersections on Kingston Road between Ellesmere Road and the Highway 401 

westbound off-ramp, east of Port Union Road. The operational results are extracted from 

Synchro models and are presented for existing conditions (2019), future background conditions 

without the BRT (2041), and future BRT conditions (2041). Intersections included in the analysis: 

1. Kingston Road at Ellesmere Road

2. Kingston Road at Highway 401 Eastbound off-ramp (and Highway 2A access)

3. Kingston Road at Rylander Boulevard

4. Kingston Road at Sheppard Avenue/Port Union Road

5. Kingston Road at Highway 401 Westbound off-ramp

The study area is shown in Exhibit 1, including the approximate number of through lanes and 

distance between intersections. 
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Exhibit 1: Signalized intersections, number of through lanes, and distance between intersections 

Existing Conditions 

Between Ellesmere Road and the Highway 401 eastbound off-ramp, east of Port Union Road, 

Kingston Road is a two- or three-lane per direction arterial. East of the Highway 401 eastbound 

off-ramp, Kingston Road operates with two lanes in each direction. The lane configuration at 

signalized intersections, which includes turning lanes, is presented at the end of this memo in 

Attachment A. 

In the a.m. peak period, all of the intersections along Kingston Road operate with LOS C or 

better. In the p.m. peak period, Kingston Road at Sheppard Avenue/Port Union Road operates 

with LOS D, while the remaining intersections operate at LOS C or better. Table 1 below lists 

overall intersection level of service and the individual critical movements for both the morning 

and afternoon peak periods. Critical movements are movements with LOS E or F, or having a 

v/c ratio above 0.85. Table 2 identifies movements that are expected to have 50th or 95th 

percentile queues that exceed existing storage capacity in the a.m. or the p.m. peak period.  

Table 1: Traffic Operational Results for Existing Conditions (2019) 

Intersection 

AM Peak Hour PM Peak Hour 

Int 
LOS 
(v/c) 

Critical 
Movements 
(LOS) [v/c] 

Int 
LOS 
(v/c) 

Critical 
Movements 
(LOS) [v/c] 

Kingston Road & Ellesmere Road A (0.49) - B (0.69) - 

Kingston Road & Highway 401 EB Off-
Ramp 

B (0.66) - D (1.00) 

SBL (D) [0.93] 
SBT (D) [0.94] 
SBR (D) [0.94] 
WBL (F) [1.00] 

Kingston Road & Rylander Boulevard B (0.72) - B (0.73) NBT (E) [0.36] 

Kingston Road & Sheppard Avenue/Port 
Union Road 

C (0.83) WBL (E) [0.83] D (0.99) 
EBR (E) [0.99] 
WBL (F) [0.97] 

Kingston Road & Highway 401 
Westbound Off-Ramp 

B (0.68) - B (0.85) EBT (B) [0.85] 

Distance between intersections 

Number of through lanes per 
direction 

1 2 3 4 5
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Table 2: Queue Lengths Exceeding Storage in Existing Conditions (2019) 

Intersection Mvmt Current 
Storage 

AM Peak Period PM Peak Period 

50% 
Queues 

95% 
Queues 

50% 
Queues 

95% 
Queues 

(m) (m) (m) (m) (m) 

Kingston Road & Sheppard Avenue/Port 
Union Road 

EBR 57 14 35 158 243 

WBL 96 63 82 65 98 

NBR 34 0 9 109 155
SBL 43 17 31 40 59 

Future Background Conditions (2041 no BRT) 

For future background conditions in 2041 without the BRT, the road configuration is assumed to 

remain the same as existing conditions, with increased vehicular volume from background traffic 

growth. The lane configurations shown in Attachment A were used for future background 

conditions analysis.  

Traffic Growth Rates 

Traffic growth for 2041 background conditions was estimated using Metrolinx’s EMME model. 

Future background growth applied for this analysis includes:  

• In the a.m. peak period:

− Eastbound traffic is expected to increase by 150 vph between 2019 and

2041 (annual growth rate of 1.16%).

− Westbound traffic is expected to increase by 200 vph (annual growth rate of

0.70%).

• In the p.m. peak period:

− Eastbound traffic is expected to increase by 200 vph between 2019 and

2041 (annual growth rate of 0.55%).

− Westbound traffic is expected to increase by 150 vph (annual growth rate of

0.84%).

These growth rates were taken from a corridor-level and converted into growth at a turning 

movement level at each intersection. The 2041 background traffic volumes are shown in 

Attachment B. 

Traffic Operations 

As expected, overall intersection operations are more congested in the future than existing 

conditions due to background traffic growth. This is most notable for the p.m. peak hour at the 

intersections that were problematic within existing conditions: Highway 401 eastbound off-ramp 

and Sheppard Avenue/Port Union Road. Table 3 summarizes the overall intersection LOS and 

the critical movements for the a.m. and p.m. peak periods. Critical movements are movements 

with LOS E or F, or having a v/c ratio above 0.85. Table 4 identifies movements that are 

expected to have 50th or 95th percentile queues that exceed existing storage capacity in the a.m. 

or the p.m. peak period. 
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Table 3: Traffic Operational Results for Future Background Conditions (2041) 

Intersection 

AM Peak Hour PM Peak Hour 

Int 
LOS 
(v/c) 

Critical 
Movements 
(LOS) [v/c] 

Int 
LOS 
(v/c) 

Critical 
Movements 
(LOS) [v/c] 

Kingston Road & Ellesmere Road B (0.68) - B (0.81) - 

Kingston Road & Highway 401 Eastbound 
Off-Ramp 

C (0.93) WBL (D) [0.93] E (1.13) 
WBL (F) [1.04] 
SBL (F) [1.13] 
SBT (F) [1.12] 

Kingston Road & Rylander Boulevard B (0.91) 
EBL (E) [0.91] 
NBT (E) [0.21] 

B (0.92) 

EBL (E) [0.92] 
NBT (E) [0.55] 
SBL (E) [0.54] 
SBT (E) [0.54] 

Kingston Road & Sheppard Avenue/Port 
Union Road 

C (0.87) WBL (E) [0.87] E (1.15) 
EBR (F) [1.15] 
WBL (F) [1.09] 
NBL (E) [0.76] 

Kingston Road & Highway 401 Westbound 
Off-Ramp 

B (0.74) - B (0.93) EBT (C) [0.93] 

Table 4: Queue Length Exceeding Storage for Future Background Conditions (2041) 

Intersection Mvmt Current 
Storage 

AM Peak Period PM Peak Period 

50% 
Queues 

95% 
Queues 

50% 
Queues 

95% 
Queues 

(m) (m) (m) (m) (m) 

Kingston Road & Rylander Boulevard EBL 97 33 88 54 128 

Kingston Road & Sheppard Avenue/Port 
Union Road 

EBR 57 43 72 249 327 

WBL 96 74 99 87 122 

NBR 34 10 22 145 203 

SBL 43 22 39 49 71 

Key observations include: 

• At Kingston Road & Highway 401 Eastbound off-ramp, the southbound left and

through movements operate poorly with LOS F and v/c ratio higher than 1.00.

However, queues are adequately stored on the existing ramp which has

approximately 445 m of storage. Operations may be improved by increasing the

signal cycle length which is currently 70 seconds.

• At Rylander Boulevard, the eastbound left operates with high v/c ratio since it is

served with a permitted-only phase. The north and southbound movements operate

with LOS E due to the split phase operation and a long cycle length (140 seconds).

However, the north and south v/c ratios are relatively low as shown in Table 3.

• At Kingston Road & Sheppard Avenue/Port Union Road the eastbound right and

westbound left movements have high demand and provide access to the on-ramp

for eastbound Highway 401.  The eastbound right 50th percentile queue is expected

to be 249 m during the p.m., extending nearly to the upstream Rylander signal. The

westbound left 95th percentile queue is expected to be 122 m, which is less than the

distance to the upstream Highway 401 westbound off-ramp signal.
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Future BRT Conditions (2041 with BRT in Mixed Traffic) 

For future conditions in 2041 with BRT, the road configuration is assumed to remain the same as 

existing conditions. Buses will operate in mixed traffic without any dedicated lanes. The lane 

configuration diagrams presented in Attachment A were used for the future with BRT scenario.  

Traffic Growth Rates 

Traffic growth for 2041 with BRT in mixed traffic was estimated using Metrolinx’s EMME model. 

Future growth with BRT applied for this analysis includes:  

• In the a.m. peak period

− Eastbound traffic is expected to increase by 130 vph between 2019 and

2041 (annual growth rate of 1.02%)

− Westbound traffic is expected to increase by 260 vph (annual growth rate of

0.90%).

• In the p.m. peak period

− Eastbound traffic is expected to increase by 260 vph between 2019 and

2041 (annual growth rate of 0.70%)

− Westbound traffic is expected to increase by 130 vph (annual growth rate of

0.74%)

As with the future background analysis, these growth rates were taken from a corridor-level and 

converted into growth at a turning movement level at each intersection. The 2041 with BRT 

traffic volumes are shown in Attachment B. 

Traffic Operations 

Intersections perform similar to the future background conditions with the bus operating in mixed 

traffic and expected future growth is a similar magnitude. Table 5 summarizes the overall 

intersection LOS and the critical movements for the a.m. and p.m. peak periods. Critical 

movements are movements with LOS E or F, or having a v/c ratio above 0.85. Table 6 identifies 

movements that are expected to have 50th or 95th percentile queues that exceed existing storage 

capacity in the a.m. or the p.m. peak period. 

Note that with BRT, signal cycle lengths were increased to 120 seconds along the corridor, 

including at the Highway 401 EB off-ramp, which has an existing cycle length of 70 seconds. 
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Table 5: Traffic Operational Results for Future BRT in mixed traffic (2041) 

Intersection 

AM Peak Hour PM Peak Hour 

Int 
LOS 
(v/c) 

Critical 
Movements 
(LOS) [v/c] 

Int 
LOS 
(v/c) 

Critical 
Movements 
(LOS) [v/c] 

Kingston Road at Ellesmere Road B (0.72) - C (0.87) SBL (D) [0.85] 

Kingston Road at Highway 401 Eastbound Off-
ramp 

C (0.77) - E (1.06) 
WBL (F) [1.06] 
SBL (E) [1.04] 
SBT (E) [1.02] 

Kingston Road at Rylander Boulevard C (0.97) 
EBL (F) [0.97] 
NBT (E) [0.21] 

B (0.89) 

EBL (D) [0.89] 
NBT (E) [0.37] 
SBL (E) [0.54] 
SBT (E) [0.55] 

Kingston Road at Sheppard Avenue/Port 
Union Road 

C (0.88) WBL (E) [0.88] E (1.14) 
EBR (F) [1.14] 
WBL (F) [1.12] 
NBR (D) [0.85] 

Kingston Road at Highway 401 Westbound 
Off-ramp 

B (0.76) - B (0.73) - 

Table 6: Queue Length Exceeding Storage for Future BRT in mixed traffic (2041) 

Intersection Mvmt Current 
Storage 

AM Peak Period PM Peak Period 

50% 
Queues 

95% 
Queues 

50% 
Queues 

95% 
Queues 

(m) (m) (m) (m) (m) 

Kingston Road & Rylander Boulevard EBL 97 39 90 56 121 

Kingston Road & Sheppard Avenue/Port 
Union Road 

EBR 57 26 54 243 327 

WBL 96 76 102 86 123 

NBR 34 8 19 152 213 

SBL 43 21 37 49 71 

Key observations include: 

• At Kingston Road & Highway 401 Eastbound off-ramp, the southbound left and

through movements perform better than 2041 background conditions, due the

longer signal cycle length of 120 seconds.

• At Kingston Road & Rylander Boulevard, the eastbound left movement operates

with high v/c ratio. The north and south movements operate with LOS E due to the

split phase operation and long cycle length (140 seconds). However, the north and

south v/c ratios are relatively low as shown in Table 5.

• At Kingston Road & Sheppard Avenue/Port Union Road, similar to the future

background scenario, the eastbound right and westbound left movements have

high demand. The high volumes associated with these movements is anticipated to

interfere with BRT operations. Queue lengths are also similar to the future

background scenario. The eastbound right queue during the p.m. is expected to

extend to the upstream signal at Rylander signal. The westbound left queue is

expected to be less than the distance to the upstream Highway 401 westbound off-

ramp signal.
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Future BRT Conditions (2041 with BRT in Mixed Traffic with TSP) 

Transit signal priority (TSP) in the form of an advanced transit-only phase was modelled in 

Synchro. This approach is conservative, as the transit exclusive phase is assumed to occur 

every cycle. In practice, the transit-only phase could be called only in response to transit vehicle 

schedule adherence. The transit-only phase was assumed to be 10 seconds, to allow buses to 

jump ahead of general traffic during the all-red. 

The operational results to traffic when the transit exclusive phase is included at every signalized 

intersection is presented in Table 7 below. 

Table 7: Traffic Operational Results for Future BRT Conditions (2041) with Transit Signal Priority 

Intersection 

AM Peak Hour PM Peak Hour 

Int 
LOS 
(v/c) 

Critical 
Movements 
(LOS) [v/c] 

Int 
LOS 
(v/c) 

Critical 
Movements 
(LOS) [v/c] 

Kingston Road & Ellesmere Road B (0.65) - C (0.88) - 

Kingston Road & Highway 401 Eastbound Off-
Ramp 

D (0.69) 
SBL (F) [0.88] 
SBT (F) [0.85] 

F (1.19) 
WBL (F) [1.17] 
SBL (F) [1.19] 
SBT (F) [1.17] 

Kingston Road & Rylander Boulevard B (0.97) EBL (F) [0.97] C (1.12) EBL (F) [1.12] 

Kingston Road & Sheppard Avenue/Port 
Union Road 

D (1.23) WBL (F) [1.23] E (1.33) 
EBR (F) [1.15] 
WBL (F) [1.33] 
NBR (C) [0.87] 

Kingston Road & Highway 401 Westbound 
Off-Ramp 

C (0.78) - C (0.61) - 

Overall traffic operations are expected to deteriorate with the implementation of a 10-second 

exclusive transit phase at all signalized intersections. This is expected, since transit phase 

provides additional green time to transit, and less green time to general traffic. This effect is 

most notable: 

• At Kingston Road & Highway 401 Eastbound off-ramp, the southbound left and

through movements and westbound left are all LOS F, an increase in delay

compared to 2041 with BRT but not TSP.

• At Kingston Road & Sheppard Avenue/Port Union Road, the eastbound right and

westbound left movements continue to operate LOS F.

Future BRT Conditions (2041 with BRT in Median Lanes) 

Analysis of traffic operations with buses operating in dedicated median lanes was conducted to 

examine this option. This change includes the introduction of a curb median island, which 

restricts any unsignalized intersections or driveways to right-in/right-out only. The lane 

configuration diagram for 2041 with BRT in dedicated median lanes is presented in Attachment 

B. Note that the five signalized intersections have fewer through lanes for general traffic.

For the purpose of this analysis, traffic volumes were assumed to be the same as the 2041 with 

BRT in mixed traffic shown in Attachment B.  

Traffic Operations 

Intersections perform similar to the future BRT in mixed traffic scenario shown in Table 5. Table 

8 summarizes the overall intersection LOS and the critical movements for the a.m. and p.m. 
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peak periods. Table 9 identifies movements that are expected to have 50th or 95th percentile 

queues that exceed existing storage capacity in the a.m. or the p.m. peak period. 

Note that with BRT, signal cycle lengths were increased to 120 seconds along the corridor, 

including at the Highway 401 EB off-ramp, which has an existing cycle length of 70 seconds. All 

eastbound and westbound left-turns become protected-only. Other operational notes include: 

• At the Kingston Road and Ellesmere Road intersection, a 10-second transit signal

priority phase was included in every cycle. This is a conservative approach. In

practice, the transit-only phase could be called only in response to transit vehicles.

The transit-only phase allows buses to turn WBR and SBL. Buses would wait for

this transit signal indication to make the turn, with all-red shown for all other moves.

All general traffic movements are fully permissive. At this intersection, the existing

dedicated westbound right turn lane is removed in this scenario.

• At both the Highway 401 eastbound and westbound off-ramps, one lane of Kingston

Road in each direction is converted to transit-only for this scenario. Ramp lane

configurations remain the same as today.

• At the Highway 401 eastbound off-ramp intersection, the westbound left-turn lane

onto Highway 2A is removed and left-turning traffic would continue westbound

through the Ellesmere Road intersection. Traffic could access Highway 2A at the

Highland Creek overpass, approximately 1.75 km downstream.

• All unsignalized intersections and driveways become right-in/right-out only. Drivers

wishing to turn left will either find a different path of travel, or make a U-turn at an

adjacent signalized intersection during the protected-only left-turn phase.

• The Highway 401 westbound on-ramp, just west of Rylander, becomes right-in only.

Using the traffic growth rates developed for this study, it is estimated that in 2041

approximately 40 vph and 280 vph would use the eastbound left-turn to the

Highway 401 westbound on-ramp in the a.m. and p.m. periods, respectively. The

most likely alternative is for these vehicles to use the Highway 401 westbound on-

ramp to the collectors from Meadowvale Road using Kingston and Ellesmere

Roads. Eastbound vehicles must originate to the west of this interchange, meaning

the length of diversion to the Meadowvale interchange would be less than 1.5 km.

Ellesmere Road has capacity to carry this traffic, which is opposite the peak

direction of travel demand.

• At Rylander Boulevard, the eastbound and westbound left-turns change from fully-

permissive to protected-only.
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Table 8: Traffic Operational Results for Future BRT in dedicated median lanes (2041) 

Intersection 

AM Peak Hour PM Peak Hour 

Int  
LOS 
(v/c) 

Critical 
Movements  
(LOS) [v/c] 

Int  
LOS 
(v/c) 

Critical 
Movements  
(LOS) [v/c] 

Kingston Road at Ellesmere Road E (0.98) 
WBT (E) [0.98] 
SBL (E) [0.81] 

D (0.97) SBL (E) [0.92] 

Kingston Road at Highway 401 Eastbound Off-
ramp 

C (0.77) - E (1.14) 
EBT (F) [1.14] 
SBL (E) [1.04] 
SBT (E) [1.02] 

Kingston Road at Rylander Boulevard C (0.91) 

EBL (F) [0.91] 
WBL (E) [0.18] 
SBL (E) [0.38] 
SBT (E) [0.38] 

C (0.89) 

EBL (F) [0.94] 
WBL (E) [0.19] 
NBT (E) [0.35] 
SBL (E) [0.53] 
SBT (E) [0.53] 

Kingston Road at Sheppard Avenue/Port 
Union Road 

E (1.09) 
EBL (E) [0.20] 
WBL (F) [0.96] 
WBT (F) [1.09] 

E (1.14) 

EBL (E) [0.44] 
EBR (F) [1.14] 
WBL (F) [1.12] 
NBR (D) [0.85] 

Kingston Road at Highway 401 Westbound 
Off-ramp 

C (0.76) - D (0.73) EBT (E) [0.99] 

Table 9: Queue Length Exceeding Storage for Future BRT in dedicated median lanes (2041) 

Intersection Mvmt Current 
Storage 

AM Peak Period PM Peak Period 

50% 
Queues 

95% 
Queues 

50% 
Queues 

95% 
Queues 

(m) (m) (m) (m) (m) 

Kingston Road & Ellesmere Road WBT 208 222 346 119 191 

Kingston Road & Rylander Boulevard EBL 97 30 84 74 137 

Kingston Road & Sheppard Avenue/Port 
Union Road 

EBR 57 24 50 243 327 

WBL 96 78 113 86 123 

WBT 177 254 356 113 147 

NBR 34 4 16 152 213 

SBL 43 21 37 49 71 

 

Key observations: 

• At Kingston Road & Ellesmere Road, the westbound through experiences more 

delay in the a.m. compared to other scenarios due to the combination of additional 

westbound through traffic from the closure of the westbound left-turn at Highway 2A 

and removal of the dedicated right-turn lane. The southbound left also experiences 

more delay in both a.m. and p.m. compared to other scenarios. 

• At Kingston Road & Highway 401 EB off-ramp, overall LOS is improved compared 

to BRT with TSP, since the dedicated transit lanes provide transit priority without 

signal adjustments. Southbound left and through are LOS E. Eastbound through 

becomes a critical movement, but queue lengths can be accommodated. 

• At Kingston Road & Rylander Boulevard, eastbound left-turns continue to 

experience LOS F as with other scenarios, and westbound lefts experience LOS F 

due to the change from permissive to protected-only left-turn phasing. Southbound 

movements experience higher delays in this scenario compared to other scenarios. 

• At Kingston Road & Sheppard Avenue/Port Union Road, the eastbound right and 

westbound left movements continue to operate LOS F. Queue lengths are similar to 



IBI GROUP 10 

future BRT in mixed traffic scenario (see Table 6). The westbound through traffic 

experiences more delay in the a.m., which is due in part to the length of protected 

phase for the eastbound left, which reduces time for westbound through, and in part 

to the lane reallocation for transit. 

• At Kingston Road & Highway 401 WB off-ramp, overall intersection delay is

increased compared to BRT in mixed traffic, and about the same compared to BRT

in mixed traffic with TSP. The delay is mainly attributed to the eastbound through

movement, which is expected given the lane reallocation to transit.

Summary 

Converting two centre-lanes on Kingston Road to dedicated transit-only lanes, between 

Ellesmere Road and Port Union Road, is the preferred planning solution. This will transform the 

street into an urban corridor that supports future development, moves more people more 

efficiently, and accommodates active transportation infrastructure.  

The traffic analysis presented in this memo compares three BRT scenarios in 2041: BRT in 

Mixed Traffic, BRT in Mixed Traffic with TSP, and BRT in Median Lanes. Key findings of the 

analysis are presented in Table 10 and include: 

• Kingston Road & Ellesmere Road intersection performs equally (LOS B/C) in the

Mixed Traffic and TSP scenarios. In the Median Lanes scenario, the intersection

accommodates more westbound traffic and requires a transit-only phase for buses

to turn. In the Median Lanes scenario, intersection performance would be reviewed

if a dedicated westbound right-turn lane could be added. This would also mitigate

queue spill back to the upstream intersection.

• Kingston Road & Highway 401 EB off-ramp performs equally (LOS C) in the a.m. in

the Mixed Traffic and Median Lanes scenarios. In the p.m., the intersection

experiences LOS E in both the Mixed Traffic and Median Lanes scenarios, and

LOS F in the BRT in mixed traffic with TSP scenario.

− Traffic coming from Highway 401 is LOS E in both Mixed Traffic and Median

Lanes scenarios, with the same v/c ratios. Queuing on the ramp is not an

issue in either scenario.

• Kingston Road & Highway 401 WB on-ramp is currently unsignalized and was not

included in the analysis. In the Median Lanes scenario, this ramp would become

right-in only.

• Kingston Road & Rylander Boulevard performs best in the Mixed Traffic scenario

(LOS C/B).  With TSP, the p.m. intersection v/c ratio exceeds 1.0, mostly

attributable to the eastbound left-turn with overall intersection LOS B/C. In the

Median Lanes scenario, eastbound and westbound lefts become protected-only

turns, which increases intersection delay (LOS E).

• Kingston Road & Sheppard Avenue/Port Union Road performs best in the Mixed

Traffic scenario (LOS C/E). With TSP, the a.m. westbound left incurs more delay.

With Median Lanes, queue lengths are similar to future BRT in mixed traffic

scenario and westbound through traffic experiences more delay in the a.m., which

is expected given the lane reallocation to transit.

• Kingston Road & Highway 401 WB off-ramp performs with LOS D or better in all

scenarios.

− Queuing on the ramp is not an issue in any scenario.
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Table 10: Summary of Intersection LOS (v/c ratio) in 2041 BRT Scenarios 

Intersection 

AM Peak Hour PM Peak Hour 

BRT in 
mixed 
traffic 

BRT with 
TSP 

BRT in 
median 
lanes 

BRT in 
mixed 
traffic 

BRT with 
TSP 

BRT in 
median 
lanes 

Kingston Road at 
Ellesmere Road 

B (0.72) B (0.65) E (0.98) C (0.87) C (0.88) D (0.97) 

Kingston Road at 
Highway 401 
Eastbound Off-ramp 

C (0.77) D (0.69) C (0.77) E (1.06) F (1.19) E (1.14) 

Kingston Road at 
Rylander Boulevard 

C (0.97) B (0.97) C (0.91) B (0.89) C (1.12) C (0.89) 

Kingston Road at 
Sheppard Avenue/Port 
Union Road 

C (0.88) D (1.23) E (1.09) E (1.14) E (1.33) E (1.14) 

Kingston Road at 
Highway 401 
Westbound Off-ramp 

B (0.76) C (0.78) C (0.76) B (0.73) C (0.61) D (0.73) 
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Attachment A: Existing Lane Configurations and Traffic Volumes 
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Attachment B: Future Traffic Volumes and Median BRT Lane Configuration 



Lane configuration for 2041 with BRT in dedicated median lanes 
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Attachment C: Existing Conditions (2019) Synchro Report 



Lanes, Volumes, Timings

16: Kingston Rd. & Ellesmere Rd. 11/23/2020

2019 AM Base  11/12/2020 Existing (2019) Current Conditions - AM Peak Period Synchro 10 Report
Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 7 155 0 0 296 270 0 0 0 134 0 14
Future Volume (vph) 7 155 0 0 296 270 0 0 0 134 0 14
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 36.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 1 0 0 1 0 0 1 1
Taper Length (m) 28.7 7.6 7.6 0.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1789 1883 0 0 1883 1601 0 1883 0 1789 0 1601
Flt Permitted 0.566 0.950
Satd. Flow (perm) 1066 1883 0 0 1883 1601 0 1883 0 1789 0 1601
Right Turn on Red Yes Yes No Yes
Satd. Flow (RTOR) 293 62
Link Speed (k/h) 60 60 60 50
Link Distance (m) 150.4 55.1 35.6 143.1
Travel Time (s) 9.0 3.3 2.1 10.3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 8 168 0 0 322 293 0 0 0 146 0 15
Shared Lane Traffic (%)
Lane Group Flow (vph) 8 168 0 0 322 293 0 0 0 146 0 15
Turn Type Perm NA NA Perm Prot Perm
Protected Phases 2 6 8
Permitted Phases 2 6 8
Detector Phase 2 2 6 6 8 8
Switch Phase
Minimum Initial (s) 23.0 23.0 23.0 23.0 7.0 7.0
Minimum Split (s) 30.0 30.0 30.0 30.0 25.0 25.0
Total Split (s) 44.0 44.0 44.0 44.0 26.0 26.0
Total Split (%) 62.9% 62.9% 62.9% 62.9% 37.1% 37.1%
Maximum Green (s) 37.0 37.0 37.0 37.0 20.0 20.0
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 3.0 3.0 3.0 3.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 7.0 7.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode Max Max Max Max None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 16.0 16.0 16.0 16.0 12.0 12.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 44.3 44.3 44.3 44.3 10.5 10.5
Actuated g/C Ratio 0.70 0.70 0.70 0.70 0.17 0.17
v/c Ratio 0.01 0.13 0.25 0.24 0.49 0.05
Control Delay 5.6 5.6 6.1 1.5 29.4 0.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 5.6 5.6 6.1 1.5 29.4 0.3
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
LOS A A A A C A
Approach Delay 5.6 3.9 26.7
Approach LOS A A C
Queue Length 50th (m) 0.3 6.7 14.2 0.0 15.5 0.0
Queue Length 95th (m) 1.8 15.7 29.7 8.1 29.1 0.0
Internal Link Dist (m) 126.4 31.1 11.6 119.1
Turn Bay Length (m) 36.3
Base Capacity (vph) 743 1312 1312 1204 565 548
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.01 0.13 0.25 0.24 0.26 0.03

Intersection Summary
Area Type: Other
Cycle Length: 70
Actuated Cycle Length: 63.5
Natural Cycle: 55
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.49
Intersection Signal Delay: 8.1 Intersection LOS: A
Intersection Capacity Utilization 50.0% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     16: Kingston Rd. & Ellesmere Rd.
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Lane Group WBL WBR SBL2 SBL SBR NEL NET NER SWL SWT SWR
Lane Configurations
Traffic Volume (vph) 0 0 388 11 43 0 262 4 334 533 0
Future Volume (vph) 0 0 388 11 43 0 262 4 334 533 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 0.0 0.0 0.0 0.0 32.0 0.0
Storage Lanes 0 0 2 0 0 0 1 0
Taper Length (m) 7.6 7.6 7.6 88.4
Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 1.00 0.95 0.95 1.00 0.95 1.00
Frt 0.970 0.998
Flt Protected 0.950 0.961 0.950
Satd. Flow (prot) 0 0 1700 1668 0 0 3571 0 1789 3579 0
Flt Permitted 0.950 0.961 0.575
Satd. Flow (perm) 0 0 1700 1668 0 0 3571 0 1083 3579 0
Right Turn on Red Yes Yes Yes
Satd. Flow (RTOR) 47 2
Link Speed (k/h) 19 80 60 60
Link Distance (m) 60.6 169.8 91.2 246.8
Travel Time (s) 11.5 7.6 5.5 14.8
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 422 12 47 0 285 4 363 579 0
Shared Lane Traffic (%) 42%
Lane Group Flow (vph) 0 0 245 236 0 0 289 0 363 579 0
Turn Type Prot Prot NA Perm NA
Protected Phases 8 8 2 6
Permitted Phases 6
Detector Phase 8 8 2 6 6
Switch Phase
Minimum Initial (s) 7.0 7.0 18.0 18.0 18.0
Minimum Split (s) 36.0 36.0 28.0 24.0 24.0
Total Split (s) 37.0 37.0 33.0 33.0 33.0
Total Split (%) 52.9% 52.9% 47.1% 47.1% 47.1%
Maximum Green (s) 30.0 30.0 27.0 27.0 27.0
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 3.0 3.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None None Max Max Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 22.0 22.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 12.8 12.8 27.1 27.1 27.1
Actuated g/C Ratio 0.24 0.24 0.51 0.51 0.51
v/c Ratio 0.60 0.54 0.16 0.66 0.32
Control Delay 24.0 18.4 7.9 18.9 8.9
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 24.0 18.4 7.9 18.9 8.9
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Lane Group WBL WBR SBL2 SBL SBR NEL NET NER SWL SWT SWR
LOS C B A B A
Approach Delay 21.2 7.9 12.7
Approach LOS C A B
Queue Length 50th (m) 21.6 16.1 6.7 22.7 15.1
Queue Length 95th (m) 39.6 33.0 15.0 #69.8 29.8
Internal Link Dist (m) 36.6 145.8 67.2 222.8
Turn Bay Length (m) 32.0
Base Capacity (vph) 966 968 1827 553 1830
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.25 0.24 0.16 0.66 0.32

Intersection Summary
Area Type: Other
Cycle Length: 70
Actuated Cycle Length: 53
Natural Cycle: 65
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.66
Intersection Signal Delay: 14.3 Intersection LOS: B
Intersection Capacity Utilization 61.7% ICU Level of Service B
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     17: Kingston Rd./Kingston Rd & Hwy. 401 C E 2A W Off-Ramp
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 113 484 24 16 1140 98 12 2 3 74 3 190
Future Volume (vph) 113 484 24 16 1140 98 12 2 3 74 3 190
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 46.0 0.0 0.0 0.0 83.5 0.0
Storage Lanes 1 0 1 0 0 0 1 1
Taper Length (m) 29.3 29.3 7.6 13.7
Lane Util. Factor 1.00 0.91 0.91 1.00 0.91 0.91 1.00 1.00 1.00 0.95 0.95 1.00
Frt 0.993 0.988 0.977 0.850
Flt Protected 0.950 0.950 0.965 0.950 0.956
Satd. Flow (prot) 1789 5106 0 1789 5080 0 0 1776 0 1700 1711 1601
Flt Permitted 0.175 0.435 0.950 0.956
Satd. Flow (perm) 330 5106 0 819 5080 0 0 1840 0 1700 1711 1601
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 8 16 3 124
Link Speed (k/h) 60 60 60 50
Link Distance (m) 79.8 309.6 54.4 124.8
Travel Time (s) 4.8 18.6 3.3 9.0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 123 526 26 17 1239 107 13 2 3 80 3 207
Shared Lane Traffic (%) 48%
Lane Group Flow (vph) 123 552 0 17 1346 0 0 18 0 42 41 207
Turn Type Perm NA Perm NA Perm NA Split NA Prot
Protected Phases 2 6 4 8 8 8
Permitted Phases 2 6 4
Detector Phase 2 2 6 6 4 4 8 8 8
Switch Phase
Minimum Initial (s) 36.0 36.0 36.0 36.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 43.0 43.0 43.0 43.0 14.0 14.0 41.0 41.0 41.0
Total Split (s) 83.0 83.0 83.0 83.0 15.0 15.0 42.0 42.0 42.0
Total Split (%) 59.3% 59.3% 59.3% 59.3% 10.7% 10.7% 30.0% 30.0% 30.0%
Maximum Green (s) 76.0 76.0 76.0 76.0 8.0 8.0 35.0 35.0 35.0
Yellow Time (s) 4.0 4.0 4.0 4.0 3.0 3.0 4.0 4.0 4.0
All-Red Time (s) 3.0 3.0 3.0 3.0 4.0 4.0 3.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 29.0 29.0 29.0 29.0 27.0 27.0 27.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 76.9 76.9 76.9 76.9 7.5 12.0 12.0 12.0
Actuated g/C Ratio 0.71 0.71 0.71 0.71 0.07 0.11 0.11 0.11
v/c Ratio 0.53 0.15 0.03 0.37 0.14 0.22 0.22 0.72
Control Delay 21.8 6.5 8.1 7.9 48.6 48.0 47.8 34.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 21.8 6.5 8.1 7.9 48.6 48.0 47.8 34.7
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
LOS C A A A D D D C
Approach Delay 9.3 7.9 48.6 38.5
Approach LOS A A D D
Queue Length 50th (m) 7.9 8.9 0.7 26.5 2.8 8.0 7.8 15.6
Queue Length 95th (m) 45.7 25.9 4.6 70.3 11.3 20.7 20.4 43.6
Internal Link Dist (m) 55.8 285.6 30.4 100.8
Turn Bay Length (m) 46.0 83.5
Base Capacity (vph) 234 3626 581 3610 140 555 559 606
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.53 0.15 0.03 0.37 0.13 0.08 0.07 0.34

Intersection Summary
Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 108.3
Natural Cycle: 110
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.72
Intersection Signal Delay: 12.4 Intersection LOS: B
Intersection Capacity Utilization 85.1% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     20: Kingston Rd. & Rylander Blvd.
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 14 210 262 425 1056 288 148 270 259 76 291 65
Future Volume (vph) 14 210 262 425 1056 288 148 270 259 76 291 65
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 93.9 56.7 95.7 77.7 153.6 34.1 42.7 0.0
Storage Lanes 1 0 2 1 1 0 1 0
Taper Length (m) 17.7 23.8 22.6 37.5
Lane Util. Factor 1.00 0.91 1.00 0.97 0.91 1.00 1.00 0.95 1.00 1.00 0.95 0.95
Frt 0.850 0.850 0.850 0.972
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1789 5142 1601 3471 5142 1601 1789 3579 1601 1789 3478 0
Flt Permitted 0.235 0.950 0.435 0.573
Satd. Flow (perm) 443 5142 1601 3471 5142 1601 819 3579 1601 1079 3478 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 208 313 282 20
Link Speed (k/h) 60 60 60 60
Link Distance (m) 309.6 195.1 255.6 186.6
Travel Time (s) 18.6 11.7 15.3 11.2
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 15 228 285 462 1148 313 161 293 282 83 316 71
Shared Lane Traffic (%)
Lane Group Flow (vph) 15 228 285 462 1148 313 161 293 282 83 387 0
Turn Type Perm NA pm+ov Prot NA Perm pm+pt NA pm+ov Perm NA
Protected Phases 2 7 1 6 7 4 1 8
Permitted Phases 2 2 6 4 4 8
Detector Phase 2 2 7 1 6 6 7 4 1 8 8
Switch Phase
Minimum Initial (s) 34.0 34.0 6.0 6.0 34.0 34.0 6.0 44.0 6.0 44.0 44.0
Minimum Split (s) 41.0 41.0 10.5 12.0 41.0 41.0 10.5 52.0 12.0 52.0 52.0
Total Split (s) 42.0 42.0 15.0 30.0 72.0 72.0 15.0 68.0 30.0 53.0 53.0
Total Split (%) 30.0% 30.0% 10.7% 21.4% 51.4% 51.4% 10.7% 48.6% 21.4% 37.9% 37.9%
Maximum Green (s) 35.0 35.0 11.0 24.0 65.0 65.0 11.0 60.0 24.0 45.0 45.0
Yellow Time (s) 4.0 4.0 3.0 3.0 4.0 4.0 3.0 4.0 3.0 4.0 4.0
All-Red Time (s) 3.0 3.0 1.0 3.0 3.0 3.0 1.0 4.0 3.0 4.0 4.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 4.0 6.0 7.0 7.0 4.0 8.0 6.0 8.0 8.0
Lead/Lag Lag Lag Lead Lead Lead Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode Max Max None None Max Max None None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 27.0 27.0 27.0 27.0 37.0 37.0 37.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 36.7 36.7 54.4 22.3 65.0 65.0 62.7 58.7 89.0 44.0 44.0
Actuated g/C Ratio 0.26 0.26 0.39 0.16 0.47 0.47 0.45 0.42 0.64 0.32 0.32
v/c Ratio 0.13 0.17 0.38 0.83 0.48 0.34 0.36 0.19 0.25 0.24 0.35
Control Delay 43.8 40.2 10.1 69.7 26.1 3.2 25.4 25.5 1.5 37.6 35.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 43.8 40.2 10.1 69.7 26.1 3.2 25.4 25.5 1.5 37.6 35.5
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
LOS D D B E C A C C A D D
Approach Delay 24.0 32.8 16.3 35.8
Approach LOS C C B D
Queue Length 50th (m) 3.2 18.0 13.7 63.2 77.7 0.0 26.2 26.2 0.0 16.9 40.6
Queue Length 95th (m) 9.6 25.7 35.4 82.2 90.4 15.6 41.0 36.2 9.4 31.0 54.8
Internal Link Dist (m) 285.6 171.1 231.6 162.6
Turn Bay Length (m) 93.9 56.7 95.7 77.7 153.6 34.1 42.7
Base Capacity (vph) 117 1361 757 600 2409 916 446 1547 1144 350 1141
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.13 0.17 0.38 0.77 0.48 0.34 0.36 0.19 0.25 0.24 0.34

Intersection Summary
Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 138.7
Natural Cycle: 120
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.83
Intersection Signal Delay: 28.6 Intersection LOS: C
Intersection Capacity Utilization 155.0% ICU Level of Service H
Analysis Period (min) 15

Splits and Phases:     21: Port Union Rd./Sheppard Ave. & Kingston Rd.
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 610 0 0 1539 490 45
Future Volume (vph) 610 0 0 1539 490 45
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 149.4 35.1
Storage Lanes 0 0 2 0
Taper Length (m) 7.6 39.6
Lane Util. Factor 0.91 1.00 1.00 0.91 0.97 1.00
Frt 0.850
Flt Protected 0.950
Satd. Flow (prot) 5142 0 0 5142 3471 1601
Flt Permitted 0.950
Satd. Flow (perm) 5142 0 0 5142 3471 1601
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 49
Link Speed (k/h) 60 60 60
Link Distance (m) 195.1 262.6 155.3
Travel Time (s) 11.7 15.8 9.3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 663 0 0 1673 533 49
Shared Lane Traffic (%)
Lane Group Flow (vph) 663 0 0 1673 533 49
Turn Type NA NA Prot Perm
Protected Phases 2 2 4
Permitted Phases 2 2 4
Detector Phase 2 2 4 4
Switch Phase
Minimum Initial (s) 23.0 23.0 7.0 7.0
Minimum Split (s) 30.0 30.0 38.0 38.0
Total Split (s) 31.0 31.0 39.0 39.0
Total Split (%) 44.3% 44.3% 55.7% 55.7%
Maximum Green (s) 24.0 24.0 33.0 33.0
Yellow Time (s) 4.0 4.0 3.0 3.0
All-Red Time (s) 3.0 3.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Recall Mode Max Max None None
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 16.0 16.0 25.0 25.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 24.1 24.1 12.8 12.8
Actuated g/C Ratio 0.48 0.48 0.26 0.26
v/c Ratio 0.27 0.68 0.60 0.11
Control Delay 8.5 12.1 19.2 5.7
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 8.5 12.1 19.2 5.7
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 7 279 0 0 203 146 0 0 0 293 0 21
Future Volume (vph) 7 279 0 0 203 146 0 0 0 293 0 21
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 36.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 1 0 0 1 0 0 1 1
Taper Length (m) 28.7 7.6 7.6 0.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1789 1883 0 0 1883 1601 0 1883 0 1789 0 1601
Flt Permitted 0.620 0.950
Satd. Flow (perm) 1168 1883 0 0 1883 1601 0 1883 0 1789 0 1601
Right Turn on Red Yes Yes No Yes
Satd. Flow (RTOR) 159 62
Link Speed (k/h) 60 60 60 50
Link Distance (m) 150.4 33.6 35.6 143.1
Travel Time (s) 9.0 2.0 2.1 10.3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 8 303 0 0 221 159 0 0 0 318 0 23
Shared Lane Traffic (%)
Lane Group Flow (vph) 8 303 0 0 221 159 0 0 0 318 0 23
Turn Type Perm NA NA Perm Prot Perm
Protected Phases 2 6 8
Permitted Phases 2 6 8
Detector Phase 2 2 6 6 8 8
Switch Phase
Minimum Initial (s) 23.0 23.0 23.0 23.0 7.0 7.0
Minimum Split (s) 30.0 30.0 30.0 30.0 25.0 25.0
Total Split (s) 40.0 40.0 40.0 40.0 30.0 30.0
Total Split (%) 57.1% 57.1% 57.1% 57.1% 42.9% 42.9%
Maximum Green (s) 33.0 33.0 33.0 33.0 24.0 24.0
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 3.0 3.0 3.0 3.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 7.0 7.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode Max Max Max Max None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 16.0 16.0 16.0 16.0 12.0 12.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 33.7 33.7 33.7 33.7 16.1 16.1
Actuated g/C Ratio 0.54 0.54 0.54 0.54 0.26 0.26
v/c Ratio 0.01 0.30 0.22 0.17 0.69 0.05
Control Delay 8.9 10.1 9.5 2.4 29.3 0.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 8.9 10.1 9.5 2.4 29.3 0.8
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
LOS A B A A C A
Approach Delay 10.1 6.5 27.4
Approach LOS B A C
Queue Length 50th (m) 0.4 17.5 12.1 0.0 32.7 0.0
Queue Length 95th (m) 2.5 38.7 28.2 8.2 54.8 0.9
Internal Link Dist (m) 126.4 9.6 11.6 119.1
Turn Bay Length (m) 36.3
Base Capacity (vph) 625 1009 1009 931 685 651
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.01 0.30 0.22 0.17 0.46 0.04

Intersection Summary
Area Type: Other
Cycle Length: 70
Actuated Cycle Length: 62.9
Natural Cycle: 55
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.69
Intersection Signal Delay: 14.5 Intersection LOS: B
Intersection Capacity Utilization 50.0% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     16: Kingston Rd. & Ellesmere Rd.
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 612 6 149 346 0 0 0 0 1402 39 54
Future Volume (vph) 0 612 6 149 346 0 0 0 0 1402 39 54
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 32.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 0 0 1 0 0 0 1 0
Taper Length (m) 7.6 88.4 7.6 7.6
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 1.00 1.00 1.00 1.00 0.95 0.95 1.00
Frt 0.998 0.989
Flt Protected 0.950 0.950 0.958
Satd. Flow (prot) 0 3571 0 1789 3579 0 0 0 0 1700 1695 0
Flt Permitted 0.286 0.950 0.958
Satd. Flow (perm) 0 3571 0 539 3579 0 0 0 0 1700 1695 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 1 8
Link Speed (k/h) 60 60 20 80
Link Distance (m) 91.2 246.8 60.6 169.8
Travel Time (s) 5.5 14.8 10.9 7.6
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 665 7 162 376 0 0 0 0 1524 42 59
Shared Lane Traffic (%) 47%
Lane Group Flow (vph) 0 672 0 162 376 0 0 0 0 808 817 0
Turn Type NA Perm NA Split NA
Protected Phases 2 6 8 8
Permitted Phases 6
Detector Phase 2 6 6 8 8
Switch Phase
Minimum Initial (s) 18.0 18.0 18.0 7.0 7.0
Minimum Split (s) 24.0 24.0 24.0 36.0 36.0
Total Split (s) 27.0 27.0 27.0 43.0 43.0
Total Split (%) 38.6% 38.6% 38.6% 61.4% 61.4%
Maximum Green (s) 21.0 21.0 21.0 36.0 36.0
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 7.0 7.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode Max Max Max None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0 22.0 22.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 21.0 21.0 21.0 35.4 35.4
Actuated g/C Ratio 0.30 0.30 0.30 0.51 0.51
v/c Ratio 0.62 1.00 0.35 0.93 0.94
Control Delay 23.9 101.1 20.1 36.1 37.5
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 23.9 101.1 20.1 36.1 37.5



Lanes, Volumes, Timings
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
LOS C F C D D
Approach Delay 23.9 44.5 36.8
Approach LOS C D D
Queue Length 50th (m) 39.4 ~21.1 20.0 96.0 97.1
Queue Length 95th (m) 55.8 #55.8 30.7 #173.7 #177.3
Internal Link Dist (m) 67.2 222.8 36.6 145.8
Turn Bay Length (m) 32.0
Base Capacity (vph) 1081 162 1083 882 883
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.62 1.00 0.35 0.92 0.93

Intersection Summary
Area Type: Other
Cycle Length: 70
Actuated Cycle Length: 69.4
Natural Cycle: 75
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 1.00
Intersection Signal Delay: 35.2 Intersection LOS: D
Intersection Capacity Utilization 82.3% ICU Level of Service E
Analysis Period (min) 15
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     17: Ellesmere Rd. & Hwy. 401 C E 2A W Off-Ramp
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 229 1368 56 17 665 160 16 8 5 157 13 188
Future Volume (vph) 229 1368 56 17 665 160 16 8 5 157 13 188
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 96.6 0.0 46.0 0.0 0.0 0.0 83.5 0.0
Storage Lanes 1 0 1 0 0 0 1 1
Taper Length (m) 29.3 29.3 7.6 13.7
Lane Util. Factor 1.00 0.91 0.91 1.00 0.91 0.91 1.00 1.00 1.00 0.95 0.95 1.00
Frt 0.994 0.971 0.978 0.850
Flt Protected 0.950 0.950 0.973 0.950 0.959
Satd. Flow (prot) 1789 5111 0 1789 4993 0 0 1792 0 1700 1716 1601
Flt Permitted 0.297 0.126 0.525 0.950 0.959
Satd. Flow (perm) 559 5111 0 237 4993 0 0 967 0 1700 1716 1601
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 7 63 5 204
Link Speed (k/h) 60 60 30 50
Link Distance (m) 79.8 309.6 54.4 124.8
Travel Time (s) 4.8 18.6 6.5 9.0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 249 1487 61 18 723 174 17 9 5 171 14 204
Shared Lane Traffic (%) 46%
Lane Group Flow (vph) 249 1548 0 18 897 0 0 31 0 92 93 204
Turn Type Perm NA Perm NA Perm NA Split NA Prot
Protected Phases 2 6 4 8 8 8
Permitted Phases 2 6 4
Detector Phase 2 2 6 6 4 4 8 8 8
Switch Phase
Minimum Initial (s) 36.0 36.0 36.0 36.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 43.0 43.0 43.0 43.0 14.0 14.0 41.0 41.0 41.0
Total Split (s) 83.0 83.0 83.0 83.0 15.0 15.0 42.0 42.0 42.0
Total Split (%) 59.3% 59.3% 59.3% 59.3% 10.7% 10.7% 30.0% 30.0% 30.0%
Maximum Green (s) 76.0 76.0 76.0 76.0 8.0 8.0 35.0 35.0 35.0
Yellow Time (s) 4.0 4.0 4.0 4.0 3.0 3.0 4.0 4.0 4.0
All-Red Time (s) 3.0 3.0 3.0 3.0 4.0 4.0 3.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 29.0 29.0 29.0 29.0 27.0 27.0 27.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 59.5 59.5 59.5 59.5 8.3 11.8 11.8 11.8
Actuated g/C Ratio 0.61 0.61 0.61 0.61 0.09 0.12 0.12 0.12
v/c Ratio 0.73 0.50 0.12 0.29 0.36 0.45 0.45 0.55
Control Delay 30.0 11.6 11.6 9.0 57.6 53.2 53.1 12.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 30.0 11.6 11.6 9.0 57.6 53.2 53.1 12.7
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
LOS C B B A E D D B
Approach Delay 14.1 9.0 57.6 31.9
Approach LOS B A E C
Queue Length 50th (m) 32.8 59.0 1.4 26.8 5.0 18.5 18.7 0.0
Queue Length 95th (m) #82.2 79.5 5.4 38.3 #18.3 38.9 39.0 21.3
Internal Link Dist (m) 55.8 285.6 30.4 100.8
Turn Bay Length (m) 96.6 46.0 83.5
Base Capacity (vph) 433 3967 183 3888 90 659 665 746
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.58 0.39 0.10 0.23 0.34 0.14 0.14 0.27

Intersection Summary
Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 97.6
Natural Cycle: 120
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.73
Intersection Signal Delay: 15.3 Intersection LOS: B
Intersection Capacity Utilization 85.8% ICU Level of Service E
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     20: Ellesmere Rd. & Rylander Blvd.
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 42 747 691 434 587 187 156 242 549 210 383 56
Future Volume (vph) 42 747 691 434 587 187 156 242 549 210 383 56
Ideal Flow (vphpl) 1900 1900 2100 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 93.9 56.7 95.7 77.7 153.6 34.1 42.7 0.0
Storage Lanes 1 0 2 1 1 2 1 0
Taper Length (m) 17.7 23.8 22.6 37.5
Lane Util. Factor 1.00 0.91 1.00 *1.00 0.91 1.00 1.00 0.95 1.00 1.00 0.95 0.95
Frt 0.850 0.850 0.850 0.981
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1789 5142 1769 3579 5142 1601 1789 3579 1601 1789 3511 0
Flt Permitted 0.399 0.950 0.479 0.540
Satd. Flow (perm) 751 5142 1769 3579 5142 1601 902 3579 1601 1017 3511 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 230 203 93 14
Link Speed (k/h) 60 60 60 60
Link Distance (m) 309.6 195.1 255.6 186.3
Travel Time (s) 18.6 11.7 15.3 11.2
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 46 812 751 472 638 203 170 263 597 228 416 61
Shared Lane Traffic (%)
Lane Group Flow (vph) 46 812 751 472 638 203 170 263 597 228 477 0
Turn Type Perm NA Perm Prot NA pm+ov Perm NA pm+ov pm+pt NA
Protected Phases 2 1 6 3 4 1 3 8
Permitted Phases 2 2 6 4 4 8
Detector Phase 2 2 2 1 6 3 4 4 1 3 8
Switch Phase
Minimum Initial (s) 34.0 34.0 34.0 6.0 34.0 6.0 44.0 44.0 6.0 6.0 44.0
Minimum Split (s) 41.0 41.0 41.0 12.0 41.0 10.0 52.0 52.0 12.0 10.0 52.0
Total Split (s) 52.0 52.0 52.0 22.0 74.0 13.0 53.0 53.0 22.0 13.0 66.0
Total Split (%) 37.1% 37.1% 37.1% 15.7% 52.9% 9.3% 37.9% 37.9% 15.7% 9.3% 47.1%
Maximum Green (s) 45.0 45.0 45.0 16.0 67.0 9.0 45.0 45.0 16.0 9.0 58.0
Yellow Time (s) 4.0 4.0 4.0 3.0 4.0 3.0 4.0 4.0 3.0 3.0 4.0
All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 1.0 4.0 4.0 3.0 1.0 4.0
Lost Time Adjust (s) 0.0 0.0 -3.0 -3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 4.0 3.0 7.0 4.0 8.0 8.0 6.0 4.0 8.0
Lead/Lag Lag Lag Lag Lead Lead Lag Lag Lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode Max Max Max None Max None None None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 27.0 27.0 27.0 27.0 37.0 37.0 37.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 45.0 45.0 48.0 19.0 67.0 83.0 44.0 44.0 68.0 61.0 57.0
Actuated g/C Ratio 0.32 0.32 0.35 0.14 0.48 0.60 0.32 0.32 0.49 0.44 0.41
v/c Ratio 0.19 0.49 0.99 0.97 0.26 0.20 0.60 0.23 0.72 0.46 0.33
Control Delay 36.6 39.0 60.9 92.2 21.6 2.0 50.2 35.7 29.1 29.0 27.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 36.6 39.0 60.9 92.2 21.6 2.0 50.2 35.7 29.1 29.0 27.9
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
LOS D D E F C A D D C C C
Approach Delay 49.1 43.9 34.3 28.2
Approach LOS D D C C
Queue Length 50th (m) 9.1 65.6 157.6 65.4 37.1 0.0 39.4 28.0 108.5 39.8 45.2
Queue Length 95th (m) 19.7 78.9 #242.7 #98.2 45.8 9.7 65.4 39.4 155.2 59.0 58.8
Internal Link Dist (m) 285.6 171.1 231.6 162.3
Turn Bay Length (m) 93.9 56.7 95.7 77.7 153.6 34.1 42.7
Base Capacity (vph) 243 1664 761 489 2478 1037 292 1158 830 496 1473
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.19 0.49 0.99 0.97 0.26 0.20 0.58 0.23 0.72 0.46 0.32

Intersection Summary
Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 139
Natural Cycle: 115
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.99
Intersection Signal Delay: 41.2 Intersection LOS: D
Intersection Capacity Utilization 155.0% ICU Level of Service H
Analysis Period (min) 15
*    User Entered Value
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     21: Port Union Rd./Sheppard Ave. & Ellesmere Rd.
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 2025 0 0 829 369 49
Future Volume (vph) 2025 0 0 829 369 49
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 149.4 35.1
Storage Lanes 0 0 2 0
Taper Length (m) 7.6 39.6
Lane Util. Factor 0.91 1.00 1.00 0.91 0.97 1.00
Frt 0.850
Flt Protected 0.950
Satd. Flow (prot) 5142 0 0 5142 3471 1601
Flt Permitted 0.950
Satd. Flow (perm) 5142 0 0 5142 3471 1601
Right Turn on Red Yes Yes
Satd. Flow (RTOR)
Link Speed (k/h) 60 60 60
Link Distance (m) 195.1 226.2 155.3
Travel Time (s) 11.7 13.6 9.3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 2201 0 0 901 401 53
Shared Lane Traffic (%)
Lane Group Flow (vph) 2201 0 0 901 401 53
Turn Type NA NA Prot Perm
Protected Phases 2 2 4
Permitted Phases 2 2 4
Detector Phase 2 2 4 4
Switch Phase
Minimum Initial (s) 23.0 23.0 7.0 7.0
Minimum Split (s) 30.0 30.0 38.0 38.0
Total Split (s) 31.0 31.0 39.0 39.0
Total Split (%) 44.3% 44.3% 55.7% 55.7%
Maximum Green (s) 24.0 24.0 33.0 33.0
Yellow Time (s) 4.0 4.0 3.0 3.0
All-Red Time (s) 3.0 3.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Recall Mode Max Max None None
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 16.0 16.0 25.0 25.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 24.0 24.0 10.6 10.6
Actuated g/C Ratio 0.50 0.50 0.22 0.22
v/c Ratio 0.85 0.35 0.52 0.15
Control Delay 15.5 7.9 18.8 15.7
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 15.5 7.9 18.8 15.7
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Lane Group EBT EBR WBL WBT NBL NBR
LOS B A B B
Approach Delay 15.5 7.9 18.4
Approach LOS B A B
Queue Length 50th (m) 52.4 14.8 15.3 3.6
Queue Length 95th (m) #96.9 24.4 25.0 10.0
Internal Link Dist (m) 171.1 202.2 131.3
Turn Bay Length (m) 149.4 35.1
Base Capacity (vph) 2592 2592 2406 1109
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.85 0.35 0.17 0.05

Intersection Summary
Area Type: Other
Cycle Length: 70
Actuated Cycle Length: 47.7
Natural Cycle: 80
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.85
Intersection Signal Delay: 13.9 Intersection LOS: B
Intersection Capacity Utilization 60.5% ICU Level of Service B
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     22: Hwy 401 Off-Ramp & Ellesmere Rd.
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 11 235 0 0 469 428 0 0 0 211 0 24
Future Volume (vph) 11 235 0 0 469 428 0 0 0 211 0 24
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 36.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 1 0 0 1 0 0 1 0
Taper Length (m) 28.7 7.6 7.6 0.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1789 1883 0 0 1883 1601 0 1883 0 1789 1601 0
Flt Permitted 0.431 0.757
Satd. Flow (perm) 812 1883 0 0 1883 1601 0 1883 0 1426 1601 0
Right Turn on Red Yes Yes No Yes
Satd. Flow (RTOR) 465 301
Link Speed (k/h) 60 60 60 50
Link Distance (m) 150.4 33.6 35.6 143.1
Travel Time (s) 9.0 2.0 2.1 10.3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 12 255 0 0 510 465 0 0 0 229 0 26
Shared Lane Traffic (%)
Lane Group Flow (vph) 12 255 0 0 510 465 0 0 0 229 26 0
Turn Type Perm NA NA Perm Perm NA
Protected Phases 2 6 4 4
Permitted Phases 2 6 6 4 4
Detector Phase 2 2 6 6 6 4 4 4 4
Switch Phase
Minimum Initial (s) 23.0 23.0 23.0 23.0 23.0 5.0 5.0 5.0 5.0
Minimum Split (s) 30.0 30.0 30.0 30.0 30.0 22.5 22.5 22.5 22.5
Total Split (s) 43.0 43.0 43.0 43.0 43.0 27.0 27.0 27.0 27.0
Total Split (%) 61.4% 61.4% 61.4% 61.4% 61.4% 38.6% 38.6% 38.6% 38.6%
Maximum Green (s) 36.0 36.0 36.0 36.0 36.0 22.5 22.5 22.5 22.5
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 3.5 3.5 3.5 3.5
All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 7.0 7.0 4.5 4.5 4.5
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode Max Max Max Max Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 16.0 16.0 16.0 16.0 16.0 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 39.3 39.3 39.3 39.3 15.6 15.6
Actuated g/C Ratio 0.59 0.59 0.59 0.59 0.23 0.23
v/c Ratio 0.03 0.23 0.46 0.41 0.68 0.04
Control Delay 7.8 8.1 10.4 2.2 33.1 0.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 7.8 8.1 10.4 2.2 33.1 0.1
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
LOS A A B A C A
Approach Delay 8.1 6.5 29.8
Approach LOS A A C
Queue Length 50th (m) 0.5 12.8 30.3 0.0 23.9 0.0
Queue Length 95th (m) 3.0 29.9 65.7 12.2 43.3 0.0
Internal Link Dist (m) 126.4 9.6 11.6 119.1
Turn Bay Length (m) 36.3
Base Capacity (vph) 480 1113 1113 1136 484 742
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.03 0.23 0.46 0.41 0.47 0.04

Intersection Summary
Area Type: Other
Cycle Length: 70
Actuated Cycle Length: 66.5
Natural Cycle: 55
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.68
Intersection Signal Delay: 10.7 Intersection LOS: B
Intersection Capacity Utilization 57.3% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     18: Kingston Rd. & Ellesmere Rd.
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 289 4 446 739 0 0 0 0 478 14 57
Future Volume (vph) 0 289 4 446 739 0 0 0 0 478 14 57
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 32.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 0 0 1 0 0 0 1 0
Taper Length (m) 7.6 88.4 7.6 7.6
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 1.00 1.00 1.00 1.00 0.95 0.95 1.00
Frt 0.998 0.968
Flt Protected 0.950 0.950 0.964
Satd. Flow (prot) 0 3571 0 1789 3579 0 0 0 0 1700 1670 0
Flt Permitted 0.559 0.950 0.964
Satd. Flow (perm) 0 3571 0 1053 3579 0 0 0 0 1700 1670 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 2 23
Link Speed (k/h) 60 60 19 80
Link Distance (m) 91.2 246.8 60.6 169.8
Travel Time (s) 5.5 14.8 11.5 7.6
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 314 4 485 803 0 0 0 0 520 15 62
Shared Lane Traffic (%) 42%
Lane Group Flow (vph) 0 318 0 485 803 0 0 0 0 302 295 0
Turn Type NA Perm NA Split NA
Protected Phases 2 6 8 8
Permitted Phases 6
Detector Phase 2 6 6 8 8
Switch Phase
Minimum Initial (s) 18.0 18.0 18.0 7.0 7.0
Minimum Split (s) 28.0 24.0 24.0 36.0 36.0
Total Split (s) 34.0 34.0 34.0 36.0 36.0
Total Split (%) 48.6% 48.6% 48.6% 51.4% 51.4%
Maximum Green (s) 28.0 28.0 28.0 29.0 29.0
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 7.0 7.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode Max Max Max None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0 22.0 22.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 28.2 28.2 28.2 15.7 15.7
Actuated g/C Ratio 0.49 0.49 0.49 0.28 0.28
v/c Ratio 0.18 0.93 0.45 0.65 0.62
Control Delay 9.3 45.2 11.3 24.8 22.3
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 9.3 45.2 11.3 24.8 22.3
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
LOS A D B C C
Approach Delay 9.3 24.1 23.6
Approach LOS A C C
Queue Length 50th (m) 8.7 43.3 26.2 28.5 25.3
Queue Length 95th (m) 19.0 #116.0 49.7 49.6 45.7
Internal Link Dist (m) 67.2 222.8 36.6 145.8
Turn Bay Length (m) 32.0
Base Capacity (vph) 1769 521 1772 871 867
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.18 0.93 0.45 0.35 0.34

Intersection Summary
Area Type: Other
Cycle Length: 70
Actuated Cycle Length: 57
Natural Cycle: 80
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.93
Intersection Signal Delay: 21.8 Intersection LOS: C
Intersection Capacity Utilization 64.8% ICU Level of Service C
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     19: Kingston Rd. & Hwy. 401 C E 2A W Off-Ramp
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 143 613 30 18 1290 111 14 2 4 94 4 218
Future Volume (vph) 143 613 30 18 1290 111 14 2 4 94 4 218
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 96.6 0.0 46.0 0.0 0.0 0.0 83.5 0.0
Storage Lanes 1 0 1 0 0 0 1 1
Taper Length (m) 29.3 29.3 7.6 13.7
Lane Util. Factor 1.00 0.91 0.91 1.00 0.91 0.91 1.00 1.00 1.00 0.95 0.95 1.00
Frt 0.993 0.988 0.974 0.850
Flt Protected 0.950 0.950 0.966 0.950 0.956
Satd. Flow (prot) 1789 5106 0 1789 5080 0 0 1772 0 1700 1711 1601
Flt Permitted 0.135 0.374 0.879 0.950 0.956
Satd. Flow (perm) 254 5106 0 704 5080 0 0 1613 0 1700 1711 1601
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 9 16 4 95
Link Speed (k/h) 60 60 40 40
Link Distance (m) 79.8 309.6 54.4 124.6
Travel Time (s) 4.8 18.6 4.9 11.2
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 155 666 33 20 1402 121 15 2 4 102 4 237
Shared Lane Traffic (%) 48%
Lane Group Flow (vph) 155 699 0 20 1523 0 0 21 0 53 53 237
Turn Type Perm NA Perm NA Perm NA Split NA Prot
Protected Phases 2 6 4 8 8 8
Permitted Phases 2 6 4
Detector Phase 2 2 6 6 4 4 8 8 8
Switch Phase
Minimum Initial (s) 36.0 36.0 36.0 36.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 43.0 43.0 43.0 43.0 14.0 14.0 41.0 41.0 41.0
Total Split (s) 85.0 85.0 85.0 85.0 14.0 14.0 41.0 41.0 41.0
Total Split (%) 60.7% 60.7% 60.7% 60.7% 10.0% 10.0% 29.3% 29.3% 29.3%
Maximum Green (s) 78.0 78.0 78.0 78.0 7.0 7.0 34.0 34.0 34.0
Yellow Time (s) 4.0 4.0 4.0 4.0 3.0 3.0 4.0 4.0 4.0
All-Red Time (s) 3.0 3.0 3.0 3.0 4.0 4.0 3.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 29.0 29.0 29.0 29.0 27.0 27.0 27.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 79.0 79.0 79.0 79.0 7.1 16.5 16.5 16.5
Actuated g/C Ratio 0.67 0.67 0.67 0.67 0.06 0.14 0.14 0.14
v/c Ratio 0.91 0.20 0.04 0.45 0.21 0.22 0.22 0.77
Control Delay 74.3 8.9 10.5 11.1 55.2 47.5 47.4 46.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 74.3 8.9 10.5 11.1 55.2 47.5 47.4 46.3
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
LOS E A B B E D D D
Approach Delay 20.8 11.1 55.2 46.6
Approach LOS C B E D
Queue Length 50th (m) 32.6 23.9 1.7 64.3 4.0 12.2 12.2 33.8
Queue Length 95th (m) #87.8 37.5 5.9 93.9 13.1 24.6 24.6 61.6
Internal Link Dist (m) 55.8 285.6 30.4 100.6
Turn Bay Length (m) 96.6 46.0 83.5
Base Capacity (vph) 170 3437 473 3422 101 498 501 536
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.91 0.20 0.04 0.45 0.21 0.11 0.11 0.44

Intersection Summary
Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 117.4
Natural Cycle: 150
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.91
Intersection Signal Delay: 18.9 Intersection LOS: B
Intersection Capacity Utilization 85.3% ICU Level of Service E
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     22: Kingston Rd. & Rylander Blvd.
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 17 258 322 492 1223 334 171 333 330 97 355 75
Future Volume (vph) 17 258 322 492 1223 334 171 333 330 97 355 75
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 93.9 56.7 95.7 77.7 153.6 34.1 42.7 0.0
Storage Lanes 1 1 2 1 1 1 1 0
Taper Length (m) 17.7 23.8 22.6 37.5
Lane Util. Factor 1.00 0.91 1.00 0.97 0.91 1.00 1.00 0.95 1.00 1.00 0.95 0.95
Frt 0.850 0.850 0.850 0.974
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1789 5142 1601 3471 5142 1601 1789 3579 1601 1789 3485 0
Flt Permitted 0.194 0.950 0.370 0.536
Satd. Flow (perm) 365 5142 1601 3471 5142 1601 697 3579 1601 1010 3485 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 146 352 254 19
Link Speed (k/h) 60 60 60 60
Link Distance (m) 309.6 195.1 255.6 186.3
Travel Time (s) 18.6 11.7 15.3 11.2
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 18 280 350 535 1329 363 186 362 359 105 386 82
Shared Lane Traffic (%)
Lane Group Flow (vph) 18 280 350 535 1329 363 186 362 359 105 468 0
Turn Type Perm NA pm+ov Prot NA Perm pm+pt NA pm+ov Perm NA
Protected Phases 2 7 1 6 7 4 1 8
Permitted Phases 2 2 6 4 4 8
Detector Phase 2 2 7 1 6 6 7 4 1 8 8
Switch Phase
Minimum Initial (s) 34.0 34.0 6.0 6.0 34.0 34.0 6.0 44.0 6.0 44.0 44.0
Minimum Split (s) 41.0 41.0 10.5 12.0 41.0 41.0 10.5 52.0 12.0 52.0 52.0
Total Split (s) 42.0 42.0 14.0 32.0 74.0 74.0 14.0 66.0 32.0 52.0 52.0
Total Split (%) 30.0% 30.0% 10.0% 22.9% 52.9% 52.9% 10.0% 47.1% 22.9% 37.1% 37.1%
Maximum Green (s) 35.0 35.0 10.0 26.0 67.0 67.0 10.0 58.0 26.0 44.0 44.0
Yellow Time (s) 4.0 4.0 3.0 3.0 4.0 4.0 3.0 4.0 3.0 4.0 4.0
All-Red Time (s) 3.0 3.0 1.0 3.0 3.0 3.0 1.0 4.0 3.0 4.0 4.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 4.0 6.0 7.0 7.0 4.0 8.0 6.0 8.0 8.0
Lead/Lag Lag Lag Lead Lead Lead Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode Max Max None None Max Max None None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 27.0 27.0 27.0 27.0 37.0 37.0 37.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 36.1 36.1 53.1 24.9 67.0 67.0 62.0 58.0 90.9 44.0 44.0
Actuated g/C Ratio 0.26 0.26 0.38 0.18 0.48 0.48 0.44 0.41 0.65 0.31 0.31
v/c Ratio 0.19 0.21 0.50 0.87 0.54 0.38 0.48 0.24 0.32 0.33 0.42
Control Delay 47.8 41.6 21.7 71.1 26.7 3.6 29.1 27.3 3.6 40.4 37.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 47.8 41.6 21.7 71.1 26.7 3.6 29.1 27.3 3.6 40.4 37.7
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
LOS D D C E C A C C A D D
Approach Delay 31.1 33.6 18.3 38.2
Approach LOS C C B D
Queue Length 50th (m) 4.0 22.6 42.8 74.3 92.8 1.6 31.6 34.0 10.0 22.3 51.7
Queue Length 95th (m) 11.6 31.2 72.3 #98.5 106.7 18.0 48.4 45.5 21.9 39.1 67.5
Internal Link Dist (m) 285.6 171.1 231.6 162.3
Turn Bay Length (m) 93.9 56.7 95.7 77.7 153.6 34.1 42.7
Base Capacity (vph) 94 1325 697 644 2460 949 386 1482 1139 317 1108
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.19 0.21 0.50 0.83 0.54 0.38 0.48 0.24 0.32 0.33 0.42

Intersection Summary
Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 140
Natural Cycle: 120
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.87
Intersection Signal Delay: 30.6 Intersection LOS: C
Intersection Capacity Utilization 155.0% ICU Level of Service H
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     23: Port Union Rd./Sheppard Ave. & Kingston Rd.
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 751 0 0 1677 538 55
Future Volume (vph) 751 0 0 1677 538 55
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 149.4 35.1
Storage Lanes 0 0 2 0
Taper Length (m) 7.6 39.6
Lane Util. Factor 0.91 1.00 1.00 0.91 0.97 1.00
Frt 0.850
Flt Protected 0.950
Satd. Flow (prot) 5142 0 0 5142 3471 1601
Flt Permitted 0.950
Satd. Flow (perm) 5142 0 0 5142 3471 1601
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 51
Link Speed (k/h) 60 60 60
Link Distance (m) 195.1 262.6 155.3
Travel Time (s) 11.7 15.8 9.3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 816 0 0 1823 585 60
Shared Lane Traffic (%)
Lane Group Flow (vph) 816 0 0 1823 585 60
Turn Type NA NA Prot Perm
Protected Phases 2 2 4
Permitted Phases 2 2 4
Detector Phase 2 2 4 4
Switch Phase
Minimum Initial (s) 23.0 23.0 7.0 7.0
Minimum Split (s) 30.0 30.0 38.0 38.0
Total Split (s) 32.0 32.0 38.0 38.0
Total Split (%) 45.7% 45.7% 54.3% 54.3%
Maximum Green (s) 25.0 25.0 32.0 32.0
Yellow Time (s) 4.0 4.0 3.0 3.0
All-Red Time (s) 3.0 3.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Recall Mode Max Max None None
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 16.0 16.0 25.0 25.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 25.1 25.1 14.1 14.1
Actuated g/C Ratio 0.48 0.48 0.27 0.27
v/c Ratio 0.33 0.74 0.63 0.13
Control Delay 9.3 13.7 19.8 6.5
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 9.3 13.7 19.8 6.5
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Lane Group EBT EBR WBL WBT NBL NBR
LOS A B B A
Approach Delay 9.3 13.7 18.6
Approach LOS A B B
Queue Length 50th (m) 15.5 45.2 24.5 0.6
Queue Length 95th (m) 26.9 73.2 36.9 6.8
Internal Link Dist (m) 171.1 238.6 131.3
Turn Bay Length (m) 149.4 35.1
Base Capacity (vph) 2470 2470 2134 1004
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.33 0.74 0.27 0.06

Intersection Summary
Area Type: Other
Cycle Length: 70
Actuated Cycle Length: 52.2
Natural Cycle: 70
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.74
Intersection Signal Delay: 13.6 Intersection LOS: B
Intersection Capacity Utilization 58.6% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     24: Hwy 401 Off-Ramp & Kingston Rd.
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 9 377 0 0 353 254 0 0 0 386 0 34
Future Volume (vph) 9 377 0 0 353 254 0 0 0 386 0 34
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 36.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 1 0 0 1 0 0 1 0
Taper Length (m) 28.7 7.6 7.6 0.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1789 1883 0 0 1883 1601 0 1883 0 1789 1601 0
Flt Permitted 0.492 0.757
Satd. Flow (perm) 927 1883 0 0 1883 1601 0 1883 0 1426 1601 0
Right Turn on Red Yes Yes No Yes
Satd. Flow (RTOR) 276 299
Link Speed (k/h) 60 60 60 50
Link Distance (m) 150.4 33.6 35.6 143.1
Travel Time (s) 9.0 2.0 2.1 10.3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 10 410 0 0 384 276 0 0 0 420 0 37
Shared Lane Traffic (%)
Lane Group Flow (vph) 10 410 0 0 384 276 0 0 0 420 37 0
Turn Type Perm NA NA Perm Perm NA
Protected Phases 2 6 4 4
Permitted Phases 2 6 6 4 4
Detector Phase 2 2 6 6 6 4 4 4 4
Switch Phase
Minimum Initial (s) 23.0 23.0 23.0 23.0 23.0 5.0 5.0 5.0 5.0
Minimum Split (s) 30.0 30.0 30.0 30.0 30.0 22.5 22.5 22.5 22.5
Total Split (s) 34.0 34.0 34.0 34.0 34.0 36.0 36.0 36.0 36.0
Total Split (%) 48.6% 48.6% 48.6% 48.6% 48.6% 51.4% 51.4% 51.4% 51.4%
Maximum Green (s) 27.0 27.0 27.0 27.0 27.0 31.5 31.5 31.5 31.5
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 3.5 3.5 3.5 3.5
All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 7.0 7.0 4.5 4.5 4.5
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode Max Max Max Max Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 16.0 16.0 16.0 16.0 16.0 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 27.3 27.3 27.3 27.3 22.2 22.2
Actuated g/C Ratio 0.45 0.45 0.45 0.45 0.36 0.36
v/c Ratio 0.02 0.49 0.46 0.32 0.81 0.05
Control Delay 12.7 16.1 15.7 3.2 30.4 0.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 12.7 16.1 15.7 3.2 30.4 0.1
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
LOS B B B A C A
Approach Delay 16.1 10.5 28.0
Approach LOS B B C
Queue Length 50th (m) 0.6 31.1 28.7 0.0 40.8 0.0
Queue Length 95th (m) 3.4 66.1 61.3 12.9 70.4 0.0
Internal Link Dist (m) 126.4 9.6 11.6 119.1
Turn Bay Length (m) 36.3
Base Capacity (vph) 413 840 840 867 742 977
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.02 0.49 0.46 0.32 0.57 0.04

Intersection Summary
Area Type: Other
Cycle Length: 70
Actuated Cycle Length: 61.2
Natural Cycle: 55
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.81
Intersection Signal Delay: 17.2 Intersection LOS: B
Intersection Capacity Utilization 50.8% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     18: Kingston Rd. & Ellesmere Rd.
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 697 7 155 526 0 0 0 0 1541 43 74
Future Volume (vph) 0 697 7 155 526 0 0 0 0 1541 43 74
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 32.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 0 0 1 0 0 0 1 0
Taper Length (m) 7.6 88.4 7.6 7.6
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 1.00 1.00 1.00 1.00 0.95 0.95 1.00
Frt 0.998 0.987
Flt Protected 0.950 0.950 0.959
Satd. Flow (prot) 0 3571 0 1789 3579 0 0 0 0 1700 1694 0
Flt Permitted 0.252 0.950 0.959
Satd. Flow (perm) 0 3571 0 475 3579 0 0 0 0 1700 1694 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 2 10
Link Speed (k/h) 60 60 20 80
Link Distance (m) 91.2 246.8 60.6 169.8
Travel Time (s) 5.5 14.8 10.9 7.6
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 758 8 168 572 0 0 0 0 1675 47 80
Shared Lane Traffic (%) 46%
Lane Group Flow (vph) 0 766 0 168 572 0 0 0 0 904 898 0
Turn Type NA Perm NA Split NA
Protected Phases 2 6 8 8
Permitted Phases 6
Detector Phase 2 6 6 8 8
Switch Phase
Minimum Initial (s) 18.0 18.0 18.0 7.0 7.0
Minimum Split (s) 24.0 24.0 24.0 36.0 36.0
Total Split (s) 30.0 30.0 30.0 40.0 40.0
Total Split (%) 42.9% 42.9% 42.9% 57.1% 57.1%
Maximum Green (s) 24.0 24.0 24.0 33.0 33.0
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 7.0 7.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode Max Max Max None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0 22.0 22.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 24.0 24.0 24.0 33.0 33.0
Actuated g/C Ratio 0.34 0.34 0.34 0.47 0.47
v/c Ratio 0.63 1.04 0.47 1.13 1.12
Control Delay 21.9 110.1 19.5 95.1 90.9
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 21.9 110.1 19.5 95.1 90.9



Lanes, Volumes, Timings

19: Kingston Rd & Hwy. 401 C E 2A W Off-Ramp 11/23/2020

2041 PM BAU  11/12/2020 Future (2041) Background Conditions - PM Peak Hour Synchro 10 Report
Page 4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
LOS C F B F F
Approach Delay 21.9 40.1 93.0
Approach LOS C D F
Queue Length 50th (m) 43.2 ~23.1 30.2 ~147.7 ~145.6
Queue Length 95th (m) 60.1 #57.9 43.5 #214.9 #214.8
Internal Link Dist (m) 67.2 222.8 36.6 145.8
Turn Bay Length (m) 32.0
Base Capacity (vph) 1225 162 1227 801 803
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.63 1.04 0.47 1.13 1.12

Intersection Summary
Area Type: Other
Cycle Length: 70
Actuated Cycle Length: 70
Natural Cycle: 120
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 1.13
Intersection Signal Delay: 64.7 Intersection LOS: E
Intersection Capacity Utilization 92.4% ICU Level of Service F
Analysis Period (min) 15
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     19: Kingston Rd & Hwy. 401 C E 2A W Off-Ramp
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 259 1547 63 20 792 190 19 9 6 178 15 220
Future Volume (vph) 259 1547 63 20 792 190 19 9 6 178 15 220
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 96.6 0.0 46.0 0.0 0.0 0.0 83.5 0.0
Storage Lanes 1 0 1 0 0 0 1 1
Taper Length (m) 29.3 29.3 7.6 13.7
Lane Util. Factor 1.00 0.91 0.91 1.00 0.91 0.91 1.00 1.00 1.00 0.95 0.95 1.00
Frt 0.994 0.971 0.975 0.850
Flt Protected 0.950 0.950 0.973 0.950 0.959
Satd. Flow (prot) 1789 5111 0 1789 4993 0 0 1787 0 1700 1716 1601
Flt Permitted 0.242 0.100 0.575 0.950 0.959
Satd. Flow (perm) 456 5111 0 188 4993 0 0 1056 0 1700 1716 1601
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 7 65 6 183
Link Speed (k/h) 60 60 40 40
Link Distance (m) 79.8 309.6 54.4 124.8
Travel Time (s) 4.8 18.6 4.9 11.2
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 282 1682 68 22 861 207 21 10 7 193 16 239
Shared Lane Traffic (%) 46%
Lane Group Flow (vph) 282 1750 0 22 1068 0 0 38 0 104 105 239
Turn Type Perm NA Perm NA Perm NA Split NA Prot
Protected Phases 2 6 4 8 8 8
Permitted Phases 2 6 4
Detector Phase 2 2 6 6 4 4 8 8 8
Switch Phase
Minimum Initial (s) 36.0 36.0 36.0 36.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 43.0 43.0 43.0 43.0 14.0 14.0 41.0 41.0 41.0
Total Split (s) 85.0 85.0 85.0 85.0 14.0 14.0 41.0 41.0 41.0
Total Split (%) 60.7% 60.7% 60.7% 60.7% 10.0% 10.0% 29.3% 29.3% 29.3%
Maximum Green (s) 78.0 78.0 78.0 78.0 7.0 7.0 34.0 34.0 34.0
Yellow Time (s) 4.0 4.0 4.0 4.0 3.0 3.0 4.0 4.0 4.0
All-Red Time (s) 3.0 3.0 3.0 3.0 4.0 4.0 3.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 29.0 29.0 29.0 29.0 27.0 27.0 27.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 78.5 78.5 78.5 78.5 7.0 13.4 13.4 13.4
Actuated g/C Ratio 0.67 0.67 0.67 0.67 0.06 0.11 0.11 0.11
v/c Ratio 0.92 0.51 0.17 0.32 0.55 0.54 0.54 0.69
Control Delay 57.2 11.3 13.8 8.7 78.5 59.7 59.6 24.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 57.2 11.3 13.8 8.7 78.5 59.7 59.6 24.7
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
LOS E B B A E E E C
Approach Delay 17.6 8.8 78.5 41.0
Approach LOS B A E D
Queue Length 50th (m) 55.5 72.7 1.9 34.7 7.4 24.6 24.8 12.3
Queue Length 95th (m) #127.8 100.5 7.4 50.3 #25.2 43.0 43.5 38.3
Internal Link Dist (m) 55.8 285.6 30.4 100.8
Turn Bay Length (m) 96.6 46.0 83.5
Base Capacity (vph) 306 3437 126 3377 69 498 502 598
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.92 0.51 0.17 0.32 0.55 0.21 0.21 0.40

Intersection Summary
Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 116.8
Natural Cycle: 150
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.92
Intersection Signal Delay: 18.5 Intersection LOS: B
Intersection Capacity Utilization 87.3% ICU Level of Service E
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     22: Kingston Rd & Rylander Blvd.
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 48 854 790 514 695 221 185 277 622 238 438 67
Future Volume (vph) 48 854 790 514 695 221 185 277 622 238 438 67
Ideal Flow (vphpl) 1900 1900 2100 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 93.9 56.7 95.7 77.7 153.6 34.1 42.7 0.0
Storage Lanes 1 1 2 0 1 2 1 0
Taper Length (m) 17.7 23.8 22.6 37.5
Lane Util. Factor 1.00 0.91 1.00 *1.00 0.91 1.00 1.00 0.95 1.00 1.00 0.95 0.95
Frt 0.850 0.850 0.850 0.980
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1789 5142 1769 3579 5142 1601 1789 3579 1601 1789 3507 0
Flt Permitted 0.353 0.950 0.447 0.506
Satd. Flow (perm) 665 5142 1769 3579 5142 1601 842 3579 1601 953 3507 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 163 240 62 14
Link Speed (k/h) 60 60 60 60
Link Distance (m) 309.6 195.1 255.6 185.9
Travel Time (s) 18.6 11.7 15.3 11.2
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 52 928 859 559 755 240 201 301 676 259 476 73
Shared Lane Traffic (%)
Lane Group Flow (vph) 52 928 859 559 755 240 201 301 676 259 549 0
Turn Type Perm NA Perm Prot NA pm+ov Perm NA pm+ov pm+pt NA
Protected Phases 2 1 6 3 4 1 3 8
Permitted Phases 2 2 6 4 4 8
Detector Phase 2 2 2 1 6 3 4 4 1 3 8
Switch Phase
Minimum Initial (s) 34.0 34.0 34.0 6.0 34.0 6.0 44.0 44.0 6.0 6.0 44.0
Minimum Split (s) 41.0 41.0 41.0 12.0 41.0 10.0 52.0 52.0 12.0 10.0 52.0
Total Split (s) 55.0 55.0 55.0 23.0 78.0 10.0 52.0 52.0 23.0 10.0 62.0
Total Split (%) 39.3% 39.3% 39.3% 16.4% 55.7% 7.1% 37.1% 37.1% 16.4% 7.1% 44.3%
Maximum Green (s) 48.0 48.0 48.0 17.0 71.0 6.0 44.0 44.0 17.0 6.0 54.0
Yellow Time (s) 4.0 4.0 4.0 3.0 4.0 3.0 4.0 4.0 3.0 3.0 4.0
All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 1.0 4.0 4.0 3.0 1.0 4.0
Lost Time Adjust (s) 0.0 0.0 -3.0 -3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 4.0 3.0 7.0 4.0 8.0 8.0 6.0 4.0 8.0
Lead/Lag Lag Lag Lag Lead Lead Lag Lag Lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode Max Max Max None Max None None None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 27.0 27.0 27.0 27.0 37.0 37.0 37.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 48.0 48.0 51.0 20.0 71.0 84.0 44.0 44.0 69.0 58.0 54.0
Actuated g/C Ratio 0.34 0.34 0.36 0.14 0.51 0.60 0.31 0.31 0.49 0.41 0.39
v/c Ratio 0.23 0.53 1.15 1.09 0.29 0.23 0.76 0.27 0.82 0.60 0.40
Control Delay 36.2 38.2 115.0 122.3 20.3 1.9 63.2 36.7 37.4 36.9 31.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 36.2 38.2 115.0 122.3 20.3 1.9 63.2 36.7 37.4 36.9 31.5
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
LOS D D F F C A E D D D C
Approach Delay 74.0 54.2 41.6 33.3
Approach LOS E D D C
Queue Length 50th (m) 10.3 75.3 ~248.9 ~87.1 43.1 0.0 50.2 32.8 144.6 48.6 56.2
Queue Length 95th (m) 21.6 89.2 #327.0 #121.9 52.1 10.3 #88.9 45.1 203.1 70.8 71.9
Internal Link Dist (m) 285.6 171.1 231.6 161.9
Turn Bay Length (m) 93.9 56.7 95.7 77.7 153.6 34.1 42.7
Base Capacity (vph) 228 1762 748 511 2607 1056 264 1124 820 430 1361
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.23 0.53 1.15 1.09 0.29 0.23 0.76 0.27 0.82 0.60 0.40

Intersection Summary
Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 140
Natural Cycle: 145
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 1.15
Intersection Signal Delay: 55.1 Intersection LOS: E
Intersection Capacity Utilization 155.0% ICU Level of Service H
Analysis Period (min) 15
*    User Entered Value
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     23: Port Union Rd./Sheppard Ave. & Kingston Rd
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 2215 0 0 943 415 54
Future Volume (vph) 2215 0 0 943 415 54
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 149.4 35.1
Storage Lanes 0 0 2 0
Taper Length (m) 7.6 39.6
Lane Util. Factor 0.91 1.00 1.00 0.91 0.97 1.00
Frt 0.850
Flt Protected 0.950
Satd. Flow (prot) 5142 0 0 5142 3471 1601
Flt Permitted 0.950
Satd. Flow (perm) 5142 0 0 5142 3471 1601
Right Turn on Red Yes Yes
Satd. Flow (RTOR)
Link Speed (k/h) 60 60 60
Link Distance (m) 195.1 226.2 155.3
Travel Time (s) 11.7 13.6 9.3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 2408 0 0 1025 451 59
Shared Lane Traffic (%)
Lane Group Flow (vph) 2408 0 0 1025 451 59
Turn Type NA NA Prot Perm
Protected Phases 2 2 4
Permitted Phases 2 2 4
Detector Phase 2 2 4 4
Switch Phase
Minimum Initial (s) 23.0 23.0 7.0 7.0
Minimum Split (s) 30.0 30.0 38.0 38.0
Total Split (s) 32.0 32.0 38.0 38.0
Total Split (%) 45.7% 45.7% 54.3% 54.3%
Maximum Green (s) 25.0 25.0 32.0 32.0
Yellow Time (s) 4.0 4.0 3.0 3.0
All-Red Time (s) 3.0 3.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Recall Mode Max Max None None
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 16.0 16.0 25.0 25.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 25.1 25.1 11.7 11.7
Actuated g/C Ratio 0.50 0.50 0.23 0.23
v/c Ratio 0.93 0.40 0.55 0.16
Control Delay 21.5 8.6 19.4 15.8
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 21.5 8.6 19.4 15.8
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Lane Group EBT EBR WBL WBT NBL NBR
LOS C A B B
Approach Delay 21.5 8.6 19.0
Approach LOS C A B
Queue Length 50th (m) 64.9 18.2 18.0 4.1
Queue Length 95th (m) #120.4 30.9 28.5 10.9
Internal Link Dist (m) 171.1 202.2 131.3
Turn Bay Length (m) 149.4 35.1
Base Capacity (vph) 2586 2586 2235 1031
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.93 0.40 0.20 0.06

Intersection Summary
Area Type: Other
Cycle Length: 70
Actuated Cycle Length: 49.8
Natural Cycle: 80
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.93
Intersection Signal Delay: 17.8 Intersection LOS: B
Intersection Capacity Utilization 65.5% ICU Level of Service C
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     24: Hwy 401 Off-Ramp & Kingston Rd



IBI GROUP 17 

Attachment E: Future BRT (2041) Conditions Synchro Report 

margaret.parkhill
Typewritten Text
1) BRT in Mixed Traffic2) BRT in Mixed Traffic with TSP3) BRT in Median Lanes



Lanes, Volumes, Timings

18: Kingston Rd. & Ellesmere Rd. 11/23/2020

2041 AM BRT  11/12/2020 Future (2041) Total Conditions - AM Peak Period Synchro 10 Report
Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 10 225 0 0 526 480 0 0 0 194 0 26
Future Volume (vph) 10 225 0 0 526 480 0 0 0 194 0 26
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 36.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 1 0 0 1 0 0 1 1
Taper Length (m) 28.7 7.6 7.6 0.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1789 1883 0 0 1883 1601 0 1883 0 1789 0 1601
Flt Permitted 0.390 0.757
Satd. Flow (perm) 735 1883 0 0 1883 1601 0 1883 0 1426 0 1601
Right Turn on Red Yes Yes No Yes
Satd. Flow (RTOR) 522 36
Link Speed (k/h) 60 60 60 50
Link Distance (m) 150.4 33.6 53.2 143.1
Travel Time (s) 9.0 2.0 3.2 10.3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 11 245 0 0 572 522 0 0 0 211 0 28
Shared Lane Traffic (%)
Lane Group Flow (vph) 11 245 0 0 572 522 0 0 0 211 0 28
Turn Type Perm NA NA Perm Perm Perm
Protected Phases 2 6 4
Permitted Phases 2 6 6 4 8 8
Detector Phase 2 2 6 6 6 4 4 8 8
Switch Phase
Minimum Initial (s) 23.0 23.0 23.0 23.0 23.0 7.0 7.0 7.0 7.0
Minimum Split (s) 32.0 32.0 32.0 32.0 32.0 32.0 32.0 32.0 32.0
Total Split (s) 60.0 60.0 60.0 60.0 60.0 60.0 60.0 60.0 60.0
Total Split (%) 50.0% 50.0% 50.0% 50.0% 50.0% 50.0% 50.0% 50.0% 50.0%
Maximum Green (s) 53.0 53.0 53.0 53.0 53.0 54.0 54.0 54.0 54.0
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 7.0 7.0 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode Max Max Max Max Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 18.0 18.0 18.0 18.0 18.0 19.0 19.0 19.0 19.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 55.0 55.0 55.0 55.0 17.7 17.7
Actuated g/C Ratio 0.64 0.64 0.64 0.64 0.21 0.21
v/c Ratio 0.02 0.20 0.47 0.43 0.72 0.08
Control Delay 7.4 7.6 10.4 2.0 45.2 7.7
Queue Delay 0.0 0.0 0.1 0.0 0.0 0.0
Total Delay 7.4 7.6 10.5 2.0 45.2 7.7

1) BRT in Mixed Traffic  
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
LOS A A B A D A
Approach Delay 7.6 6.4 40.8
Approach LOS A A D
Queue Length 50th (m) 0.6 14.5 42.2 0.0 31.4 0.0
Queue Length 95th (m) 2.9 30.4 81.3 12.0 53.6 5.1
Internal Link Dist (m) 126.4 9.6 29.2 119.1
Turn Bay Length (m) 36.3
Base Capacity (vph) 471 1208 1208 1214 900 1024
Starvation Cap Reductn 0 0 76 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.02 0.20 0.51 0.43 0.23 0.03

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 85.7
Natural Cycle: 65
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: Err
Intersection Signal Delay: 11.8 Intersection LOS: B
Intersection Capacity Utilization 60.6% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     18: Kingston Rd. & Ellesmere Rd.

1) BRT in Mixed Traffic  
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 281 4 480 794 0 0 0 0 466 11 62
Future Volume (vph) 0 281 4 480 794 0 0 0 0 466 11 62
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 32.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 0 0 1 0 0 0 1 0
Taper Length (m) 7.6 88.4 7.6 7.6
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 1.00 1.00 1.00 1.00 0.95 0.95 1.00
Frt 0.998 0.965
Flt Protected 0.950 0.950 0.965
Satd. Flow (prot) 0 3571 0 1789 3579 0 0 0 0 1700 1666 0
Flt Permitted 0.564 0.950 0.965
Satd. Flow (perm) 0 3571 0 1062 3579 0 0 0 0 1700 1666 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 2 14
Link Speed (k/h) 60 60 19 80
Link Distance (m) 91.2 246.8 60.6 169.8
Travel Time (s) 5.5 14.8 11.5 7.6
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 305 4 522 863 0 0 0 0 507 12 67
Shared Lane Traffic (%) 41%
Lane Group Flow (vph) 0 309 0 522 863 0 0 0 0 299 287 0
Turn Type NA Perm NA Split NA
Protected Phases 2 6 8 8
Permitted Phases 6
Detector Phase 2 6 6 8 8
Switch Phase
Minimum Initial (s) 18.0 18.0 18.0 7.0 7.0
Minimum Split (s) 28.0 24.0 24.0 36.0 36.0
Total Split (s) 73.0 73.0 73.0 47.0 47.0
Total Split (%) 60.8% 60.8% 60.8% 39.2% 39.2%
Maximum Green (s) 67.0 67.0 67.0 40.0 40.0
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 7.0 7.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode Max Max Max None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0 21.0 21.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 67.3 67.3 67.3 23.9 23.9
Actuated g/C Ratio 0.65 0.65 0.65 0.23 0.23
v/c Ratio 0.13 0.76 0.37 0.77 0.73
Control Delay 8.2 24.0 10.0 50.9 46.4
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 8.2 24.0 10.0 50.9 46.4

1) BRT in Mixed Traffic  
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
LOS A C B D D
Approach Delay 8.2 15.3 48.7
Approach LOS A B D
Queue Length 50th (m) 11.6 67.5 39.2 59.6 54.1
Queue Length 95th (m) 22.0 #163.1 65.8 89.3 83.0
Internal Link Dist (m) 67.2 222.8 36.6 145.8
Turn Bay Length (m) 32.0
Base Capacity (vph) 2305 685 2310 655 650
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.13 0.76 0.37 0.46 0.44

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 104.2
Natural Cycle: 90
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: Err
Intersection Signal Delay: 22.9 Intersection LOS: C
Intersection Capacity Utilization 72.5% ICU Level of Service C
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     19: Kingston Rd. & Hwy. 401 C E 2A W Off-Ramp

1) BRT in Mixed Traffic  
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 139 596 30 19 1341 115 14 2 4 91 3 227
Future Volume (vph) 139 596 30 19 1341 115 14 2 4 91 3 227
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 96.6 0.0 46.0 0.0 0.0 0.0 83.5 0.0
Storage Lanes 1 0 1 0 0 0 1 1
Taper Length (m) 29.3 29.3 7.6 13.7
Lane Util. Factor 1.00 0.91 0.91 1.00 0.91 0.91 1.00 1.00 1.00 0.95 0.95 1.00
Frt 0.993 0.988 0.974 0.850
Flt Protected 0.950 0.950 0.966 0.950 0.955
Satd. Flow (prot) 1789 5106 0 1789 5080 0 0 1772 0 1700 1709 1601
Flt Permitted 0.124 0.381 0.879 0.714 0.726
Satd. Flow (perm) 234 5106 0 718 5080 0 0 1613 0 1278 1299 1601
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 9 16 4 90
Link Speed (k/h) 60 60 40 40
Link Distance (m) 79.8 309.6 54.4 124.7
Travel Time (s) 4.8 18.6 4.9 11.2
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 151 648 33 21 1458 125 15 2 4 99 3 247
Shared Lane Traffic (%) 49%
Lane Group Flow (vph) 151 681 0 21 1583 0 0 21 0 50 52 247
Turn Type Perm NA Perm NA Perm NA Perm NA Perm
Protected Phases 2 6 9 4
Permitted Phases 2 6 9 4 4
Detector Phase 2 2 6 6 9 9 4 4 4
Switch Phase
Minimum Initial (s) 36.0 36.0 36.0 36.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 43.0 43.0 43.0 43.0 14.0 14.0 41.0 41.0 41.0
Total Split (s) 85.0 85.0 85.0 85.0 14.0 14.0 41.0 41.0 41.0
Total Split (%) 60.7% 60.7% 60.7% 60.7% 10.0% 10.0% 29.3% 29.3% 29.3%
Maximum Green (s) 78.0 78.0 78.0 78.0 7.0 7.0 34.0 34.0 34.0
Yellow Time (s) 4.0 4.0 4.0 4.0 3.0 3.0 4.0 4.0 4.0
All-Red Time (s) 3.0 3.0 3.0 3.0 4.0 4.0 3.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 29.0 29.0 29.0 29.0 27.0 27.0 27.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 79.0 79.0 79.0 79.0 7.1 17.7 17.7 17.7
Actuated g/C Ratio 0.67 0.67 0.67 0.67 0.06 0.15 0.15 0.15
v/c Ratio 0.97 0.20 0.04 0.47 0.21 0.26 0.27 0.78
Control Delay 92.6 9.3 10.9 11.9 55.7 48.8 48.9 48.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 92.6 9.3 10.9 11.9 55.7 48.8 48.9 48.6

1) BRT in Mixed Traffic  
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
LOS F A B B E D D D
Approach Delay 24.4 11.9 55.7 48.7
Approach LOS C B E D
Queue Length 50th (m) ~39.2 23.9 1.8 70.3 4.0 11.5 12.1 37.8
Queue Length 95th (m) #89.8 37.6 6.3 102.0 13.3 23.8 24.6 66.6
Internal Link Dist (m) 55.8 285.6 30.4 100.7
Turn Bay Length (m) 96.6 46.0 83.5
Base Capacity (vph) 155 3404 478 3389 100 371 377 528
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.97 0.20 0.04 0.47 0.21 0.13 0.14 0.47

Intersection Summary
Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 118.6
Natural Cycle: 150
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: Err
Intersection Signal Delay: 20.5 Intersection LOS: C
Intersection Capacity Utilization 85.3% ICU Level of Service E
Analysis Period (min) 15
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     22: Kingston Rd. & Rylander Blvd.

1) BRT in Mixed Traffic  
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 17 251 313 511 1269 346 178 270 321 94 291 78
Future Volume (vph) 17 251 313 511 1269 346 178 270 321 94 291 78
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 93.9 56.7 95.7 77.7 153.6 34.1 42.7 0.0
Storage Lanes 1 1 2 0 1 2 2 0
Taper Length (m) 17.7 23.8 22.6 37.5
Lane Util. Factor 1.00 0.91 1.00 0.97 0.91 1.00 1.00 0.95 1.00 1.00 0.95 0.95
Frt 0.850 0.850 0.850 0.968
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1789 5142 1601 3471 5142 1601 1789 3579 1601 1789 3464 0
Flt Permitted 0.184 0.950 0.425 0.573
Satd. Flow (perm) 347 5142 1601 3471 5142 1601 800 3579 1601 1079 3464 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 207 376 263 26
Link Speed (k/h) 60 60 60 60
Link Distance (m) 309.6 195.1 176.1 186.3
Travel Time (s) 18.6 11.7 10.6 11.2
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 18 273 340 555 1379 376 193 293 349 102 316 85
Shared Lane Traffic (%)
Lane Group Flow (vph) 18 273 340 555 1379 376 193 293 349 102 401 0
Turn Type Perm NA pm+ov Prot NA Perm pm+pt NA pm+ov Perm NA
Protected Phases 2 7 1 6 7 4 1 8
Permitted Phases 2 2 6 4 4 8
Detector Phase 2 2 7 1 6 6 7 4 1 8 8
Switch Phase
Minimum Initial (s) 34.0 34.0 6.0 6.0 34.0 34.0 6.0 44.0 6.0 44.0 44.0
Minimum Split (s) 41.0 41.0 10.5 12.0 41.0 41.0 10.5 54.0 12.0 54.0 54.0
Total Split (s) 42.0 42.0 12.0 32.0 74.0 74.0 12.0 66.0 32.0 54.0 54.0
Total Split (%) 30.0% 30.0% 8.6% 22.9% 52.9% 52.9% 8.6% 47.1% 22.9% 38.6% 38.6%
Maximum Green (s) 35.0 35.0 8.0 26.0 67.0 67.0 8.0 58.0 26.0 46.0 46.0
Yellow Time (s) 4.0 4.0 3.0 3.0 4.0 4.0 3.0 4.0 3.0 4.0 4.0
All-Red Time (s) 3.0 3.0 1.0 3.0 3.0 3.0 1.0 4.0 3.0 4.0 4.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 4.0 6.0 7.0 7.0 4.0 8.0 6.0 8.0 8.0
Lead/Lag Lag Lag Lead Lead Lead Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode Max Max None None Max Max None None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 27.0 27.0 27.0 27.0 39.0 39.0 39.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 35.8 35.8 50.8 25.2 67.0 67.0 60.0 56.0 89.2 44.0 44.0
Actuated g/C Ratio 0.26 0.26 0.37 0.18 0.49 0.49 0.43 0.41 0.65 0.32 0.32
v/c Ratio 0.20 0.20 0.47 0.88 0.55 0.39 0.48 0.20 0.31 0.30 0.36
Control Delay 47.5 40.7 14.9 70.8 26.0 3.1 29.7 27.0 3.2 38.3 34.7
Queue Delay 0.0 0.0 0.0 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 47.5 40.7 14.9 70.8 26.4 3.1 29.7 27.0 3.2 38.3 34.7

1) BRT in Mixed Traffic  
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
LOS D D B E C A C C A D C
Approach Delay 27.0 33.3 17.7 35.5
Approach LOS C C B D
Queue Length 50th (m) 3.9 21.6 25.9 76.2 94.7 0.0 32.9 27.0 8.1 21.0 41.3
Queue Length 95th (m) 11.7 30.0 53.8 #102.4 108.6 16.1 50.3 37.3 19.4 37.0 55.5
Internal Link Dist (m) 285.6 171.1 152.1 162.3
Turn Bay Length (m) 93.9 56.7 95.7 77.7 153.6 34.1 42.7
Base Capacity (vph) 90 1335 720 653 2496 970 405 1504 1135 359 1172
Starvation Cap Reductn 0 0 0 0 555 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.20 0.20 0.47 0.85 0.71 0.39 0.48 0.19 0.31 0.28 0.34

Intersection Summary
Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 138
Natural Cycle: 130
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: Err
Intersection Signal Delay: 29.6 Intersection LOS: C
Intersection Capacity Utilization 155.0% ICU Level of Service H
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     23: Port Union Rd./Sheppard Ave. & Kingston Rd.

1) BRT in Mixed Traffic  
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 725 0 0 1729 553 54
Future Volume (vph) 725 0 0 1729 553 54
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 149.4 35.1
Storage Lanes 0 0 2 0
Taper Length (m) 7.6 39.6
Lane Util. Factor 0.91 1.00 1.00 0.91 0.97 1.00
Frt 0.850
Flt Protected 0.950
Satd. Flow (prot) 5142 0 0 5142 3471 1601
Flt Permitted 0.950
Satd. Flow (perm) 5142 0 0 5142 3471 1601
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 59
Link Speed (k/h) 60 60 60
Link Distance (m) 195.1 522.3 155.3
Travel Time (s) 11.7 31.3 9.3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 788 0 0 1879 601 59
Shared Lane Traffic (%)
Lane Group Flow (vph) 788 0 0 1879 601 59
Turn Type NA NA Prot Perm
Protected Phases 2 2 4
Permitted Phases 2 2 4
Detector Phase 2 2 4 4
Switch Phase
Minimum Initial (s) 23.0 23.0 7.0 7.0
Minimum Split (s) 30.0 30.0 38.0 38.0
Total Split (s) 67.0 67.0 53.0 53.0
Total Split (%) 55.8% 55.8% 44.2% 44.2%
Maximum Green (s) 60.0 60.0 47.0 47.0
Yellow Time (s) 4.0 4.0 3.0 3.0
All-Red Time (s) 3.0 3.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Recall Mode Max Max None None
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 16.0 16.0 25.0 25.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 60.1 60.1 21.7 21.7
Actuated g/C Ratio 0.63 0.63 0.23 0.23
v/c Ratio 0.24 0.58 0.76 0.14
Control Delay 8.2 11.4 40.7 8.6
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 8.2 11.4 40.7 8.6

1) BRT in Mixed Traffic  
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Lane Group EBT EBR WBL WBT NBL NBR
LOS A B D A
Approach Delay 8.2 11.4 37.8
Approach LOS A B D
Queue Length 50th (m) 20.4 64.8 52.9 0.0
Queue Length 95th (m) 31.9 94.5 70.6 9.1
Internal Link Dist (m) 171.1 498.3 131.3
Turn Bay Length (m) 149.4 35.1
Base Capacity (vph) 3259 3259 1723 824
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.24 0.58 0.35 0.07

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 94.8
Natural Cycle: 70
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: Err
Intersection Signal Delay: 15.9 Intersection LOS: B
Intersection Capacity Utilization 60.0% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     24: Hwy 401 Off-Ramp & Kingston Rd.

1) BRT in Mixed Traffic  
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 10 406 0 0 335 241 0 0 0 445 0 33
Future Volume (vph) 10 406 0 0 335 241 0 0 0 445 0 33
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 36.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 1 0 0 1 0 0 1 1
Taper Length (m) 28.7 7.6 7.6 0.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1789 1883 0 0 1883 1601 0 1883 0 1789 0 1601
Flt Permitted 0.477 0.757
Satd. Flow (perm) 898 1883 0 0 1883 1601 0 1883 0 1426 0 1601
Right Turn on Red Yes Yes No Yes
Satd. Flow (RTOR) 262 36
Link Speed (k/h) 60 60 60 50
Link Distance (m) 150.4 33.6 35.6 143.1
Travel Time (s) 9.0 2.0 2.1 10.3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 11 441 0 0 364 262 0 0 0 484 0 36
Shared Lane Traffic (%)
Lane Group Flow (vph) 11 441 0 0 364 262 0 0 0 484 0 36
Turn Type Perm NA NA Perm Perm Perm
Protected Phases 2 6 4
Permitted Phases 2 6 6 4 8 8
Detector Phase 2 2 6 6 6 4 4 8 8
Switch Phase
Minimum Initial (s) 23.0 23.0 23.0 23.0 23.0 7.0 7.0 7.0 7.0
Minimum Split (s) 32.0 32.0 32.0 32.0 32.0 32.0 32.0 32.0 32.0
Total Split (s) 49.0 49.0 49.0 49.0 49.0 71.0 71.0 71.0 71.0
Total Split (%) 40.8% 40.8% 40.8% 40.8% 40.8% 59.2% 59.2% 59.2% 59.2%
Maximum Green (s) 42.0 42.0 42.0 42.0 42.0 65.0 65.0 65.0 65.0
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 7.0 7.0 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode Max Max Max Max Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 18.0 18.0 18.0 18.0 18.0 19.0 19.0 19.0 19.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 42.5 42.5 42.5 42.5 35.4 35.4
Actuated g/C Ratio 0.47 0.47 0.47 0.47 0.39 0.39
v/c Ratio 0.03 0.50 0.41 0.30 0.87 0.06
Control Delay 17.9 21.6 20.1 3.5 42.6 5.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 17.9 21.6 20.1 3.5 42.6 5.3

1) BRT in Mixed Traffic  
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
LOS B C C A D A
Approach Delay 21.6 13.2 40.1
Approach LOS C B D
Queue Length 50th (m) 1.0 51.1 40.1 0.0 75.9 0.0
Queue Length 95th (m) 5.1 103.7 82.8 15.0 115.3 5.1
Internal Link Dist (m) 126.4 9.6 11.6 119.1
Turn Bay Length (m) 36.3
Base Capacity (vph) 419 878 878 886 1029 1165
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.03 0.50 0.41 0.30 0.47 0.03

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 91.1
Natural Cycle: 65
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: Err
Intersection Signal Delay: 24.3 Intersection LOS: C
Intersection Capacity Utilization 55.2% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     18: Kingston Rd. & Ellesmere Rd.

1) BRT in Mixed Traffic  
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 715 7 147 508 0 0 0 0 1583 39 72
Future Volume (vph) 0 715 7 147 508 0 0 0 0 1583 39 72
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 32.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 0 0 1 0 0 0 1 0
Taper Length (m) 7.6 88.4 7.6 7.6
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 1.00 1.00 1.00 1.00 0.95 0.95 1.00
Frt 0.998 0.987
Flt Protected 0.950 0.950 0.958
Satd. Flow (prot) 0 3571 0 1789 3579 0 0 0 0 1700 1692 0
Flt Permitted 0.220 0.950 0.958
Satd. Flow (perm) 0 3571 0 414 3579 0 0 0 0 1700 1692 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 1 6
Link Speed (k/h) 60 60 20 80
Link Distance (m) 91.2 246.8 60.6 169.8
Travel Time (s) 5.5 14.8 10.9 7.6
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 777 8 160 552 0 0 0 0 1721 42 78
Shared Lane Traffic (%) 46%
Lane Group Flow (vph) 0 785 0 160 552 0 0 0 0 929 912 0
Turn Type NA Perm NA Split NA
Protected Phases 2 6 8 8
Permitted Phases 6
Detector Phase 2 6 6 8 8
Switch Phase
Minimum Initial (s) 18.0 18.0 18.0 7.0 7.0
Minimum Split (s) 24.0 24.0 24.0 36.0 36.0
Total Split (s) 50.0 50.0 50.0 70.0 70.0
Total Split (%) 41.7% 41.7% 41.7% 58.3% 58.3%
Maximum Green (s) 44.0 44.0 44.0 63.0 63.0
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 7.0 7.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode Max Max Max None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0 21.0 21.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 44.0 44.0 44.0 63.0 63.0
Actuated g/C Ratio 0.37 0.37 0.37 0.52 0.52
v/c Ratio 0.60 1.06 0.42 1.04 1.02
Control Delay 33.1 128.4 29.7 70.5 65.2
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 33.1 128.4 29.7 70.5 65.2

1) BRT in Mixed Traffic  
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
LOS C F C E E
Approach Delay 33.1 51.9 67.8
Approach LOS C D E
Queue Length 50th (m) 78.1 ~41.2 50.7 ~249.0 ~240.0
Queue Length 95th (m) 98.1 #83.8 66.2 #328.9 #320.7
Internal Link Dist (m) 67.2 222.8 36.6 145.8
Turn Bay Length (m) 32.0
Base Capacity (vph) 1310 151 1312 892 891
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.60 1.06 0.42 1.04 1.02

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Natural Cycle: 110
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: Err
Intersection Signal Delay: 56.3 Intersection LOS: E
Intersection Capacity Utilization 97.9% ICU Level of Service F
Analysis Period (min) 15
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     19: Kingston Rd. & Hwy. 401 C E 2A W Off-Ramp

1) BRT in Mixed Traffic  
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 268 1600 66 20 776 187 18 8 6 184 13 216
Future Volume (vph) 268 1600 66 20 776 187 18 8 6 184 13 216
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 96.6 0.0 46.0 0.0 0.0 0.0 83.5 0.0
Storage Lanes 1 0 1 0 0 0 1 1
Taper Length (m) 29.3 29.3 7.6 13.7
Lane Util. Factor 1.00 0.91 0.91 1.00 0.91 0.91 1.00 1.00 1.00 0.95 0.95 1.00
Frt 0.994 0.971 0.974 0.850
Flt Protected 0.950 0.950 0.973 0.950 0.958
Satd. Flow (prot) 1789 5111 0 1789 4993 0 0 1785 0 1700 1714 1601
Flt Permitted 0.250 0.094 0.798 0.950 0.958
Satd. Flow (perm) 471 5111 0 177 4993 0 0 1464 0 1700 1714 1601
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 7 65 7 190
Link Speed (k/h) 60 60 40 40
Link Distance (m) 79.8 309.6 54.4 124.8
Travel Time (s) 4.8 18.6 4.9 11.2
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 291 1739 72 22 843 203 20 9 7 200 14 235
Shared Lane Traffic (%) 47%
Lane Group Flow (vph) 291 1811 0 22 1046 0 0 36 0 106 108 235
Turn Type Perm NA Perm NA Perm NA Split NA Prot
Protected Phases 2 6 9 4 4 4
Permitted Phases 2 6 9
Detector Phase 2 2 6 6 9 9 4 4 4
Switch Phase
Minimum Initial (s) 36.0 36.0 36.0 36.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 43.0 43.0 43.0 43.0 14.0 14.0 41.0 41.0 41.0
Total Split (s) 85.0 85.0 85.0 85.0 14.0 14.0 41.0 41.0 41.0
Total Split (%) 60.7% 60.7% 60.7% 60.7% 10.0% 10.0% 29.3% 29.3% 29.3%
Maximum Green (s) 78.0 78.0 78.0 78.0 7.0 7.0 34.0 34.0 34.0
Yellow Time (s) 4.0 4.0 4.0 4.0 3.0 3.0 4.0 4.0 4.0
All-Red Time (s) 3.0 3.0 3.0 3.0 4.0 4.0 3.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 29.0 29.0 29.0 29.0 27.0 27.0 27.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 78.7 78.7 78.7 78.7 7.1 13.3 13.3 13.3
Actuated g/C Ratio 0.69 0.69 0.69 0.69 0.06 0.12 0.12 0.12
v/c Ratio 0.90 0.51 0.18 0.30 0.37 0.54 0.54 0.66
Control Delay 50.6 10.4 13.8 7.8 58.2 58.6 58.7 21.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 50.6 10.4 13.8 7.8 58.2 58.6 58.7 21.5

1) BRT in Mixed Traffic  
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
LOS D B B A E E E C
Approach Delay 16.0 7.9 58.2 39.2
Approach LOS B A E D
Queue Length 50th (m) 57.4 77.1 1.9 33.8 6.7 25.1 25.5 9.8
Queue Length 95th (m) #129.3 103.2 7.5 47.8 18.3 43.8 44.4 35.1
Internal Link Dist (m) 55.8 285.6 30.4 100.8
Turn Bay Length (m) 96.6 46.0 83.5
Base Capacity (vph) 325 3531 122 3468 97 511 515 614
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.90 0.51 0.18 0.30 0.37 0.21 0.21 0.38

Intersection Summary
Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 114
Natural Cycle: 150
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: Err
Intersection Signal Delay: 16.9 Intersection LOS: B
Intersection Capacity Utilization 88.3% ICU Level of Service E
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     22: Kingston Rd. & Rylander Blvd.

1) BRT in Mixed Traffic  
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 50 884 817 506 684 218 181 242 644 246 383 65
Future Volume (vph) 50 884 817 506 684 218 181 242 644 246 383 65
Ideal Flow (vphpl) 1900 1900 2100 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 93.9 56.7 95.7 77.7 153.6 34.1 42.7 0.0
Storage Lanes 1 1 2 0 1 2 2 0
Taper Length (m) 17.7 23.8 22.6 37.5
Lane Util. Factor 1.00 0.91 1.00 *1.00 0.91 1.00 1.00 0.95 1.00 1.00 0.95 0.95
Frt 0.850 0.850 0.850 0.978
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1789 5142 1769 3579 5142 1601 1789 3579 1601 1789 3500 0
Flt Permitted 0.358 0.950 0.475 0.541
Satd. Flow (perm) 674 5142 1769 3579 5142 1601 895 3579 1601 1019 3500 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 217 237 62 16
Link Speed (k/h) 60 60 60 60
Link Distance (m) 309.6 195.1 207.1 186.3
Travel Time (s) 18.6 11.7 12.4 11.2
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 54 961 888 550 743 237 197 263 700 267 416 71
Shared Lane Traffic (%)
Lane Group Flow (vph) 54 961 888 550 743 237 197 263 700 267 487 0
Turn Type Perm NA Perm Prot NA pm+ov Perm NA pm+ov pm+pt NA
Protected Phases 2 1 6 3 4 1 3 8
Permitted Phases 2 2 6 4 4 8
Detector Phase 2 2 2 1 6 3 4 4 1 3 8
Switch Phase
Minimum Initial (s) 34.0 34.0 34.0 6.0 34.0 6.0 44.0 44.0 6.0 6.0 44.0
Minimum Split (s) 41.0 41.0 41.0 12.0 41.0 10.0 54.0 54.0 12.0 10.0 54.0
Total Split (s) 54.0 54.0 54.0 22.0 76.0 10.0 54.0 54.0 22.0 10.0 64.0
Total Split (%) 38.6% 38.6% 38.6% 15.7% 54.3% 7.1% 38.6% 38.6% 15.7% 7.1% 45.7%
Maximum Green (s) 47.0 47.0 47.0 16.0 69.0 6.0 46.0 46.0 16.0 6.0 56.0
Yellow Time (s) 4.0 4.0 4.0 3.0 4.0 3.0 4.0 4.0 3.0 3.0 4.0
All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 1.0 4.0 4.0 3.0 1.0 4.0
Lost Time Adjust (s) 0.0 0.0 -3.0 -3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 4.0 3.0 7.0 4.0 8.0 8.0 6.0 4.0 8.0
Lead/Lag Lag Lag Lag Lead Lead Lag Lag Lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode Max Max Max None Max None None None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 27.0 27.0 27.0 27.0 39.0 39.0 39.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 47.0 47.0 50.0 19.0 69.0 82.0 44.4 44.4 68.4 58.4 54.4
Actuated g/C Ratio 0.34 0.34 0.36 0.14 0.50 0.59 0.32 0.32 0.49 0.42 0.39
v/c Ratio 0.24 0.55 1.14 1.12 0.29 0.23 0.69 0.23 0.85 0.58 0.35
Control Delay 36.6 38.6 110.0 131.2 20.8 2.0 55.0 35.1 39.3 34.7 29.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 36.6 38.6 110.0 131.2 20.8 2.0 55.0 35.1 39.3 34.7 29.4

1) BRT in Mixed Traffic  
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
LOS D D F F C A D D D C C
Approach Delay 71.9 57.6 41.0 31.3
Approach LOS E E D C
Queue Length 50th (m) 10.6 77.6 ~242.7 ~85.9 42.3 0.0 46.9 27.7 151.9 49.1 47.3
Queue Length 95th (m) 22.6 93.9 #327.0 #122.9 52.8 10.7 76.9 38.8 213.4 71.2 61.4
Internal Link Dist (m) 285.6 171.1 183.1 162.3
Turn Bay Length (m) 93.9 56.7 95.7 77.7 153.6 34.1 42.7
Base Capacity (vph) 228 1746 777 491 2564 1045 297 1189 822 463 1425
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.24 0.55 1.14 1.12 0.29 0.23 0.66 0.22 0.85 0.58 0.34

Intersection Summary
Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 138.4
Natural Cycle: 150
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: Err
Intersection Signal Delay: 55.3 Intersection LOS: E
Intersection Capacity Utilization 155.0% ICU Level of Service H
Analysis Period (min) 15
* User Entered Value
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     23: Port Union Rd./Sheppard Ave. & Kingston Rd.

�� BRT in Mixed Traffic  
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 2283 0 0 919 410 55
Future Volume (vph) 2283 0 0 919 410 55
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 149.4 35.1
Storage Lanes 0 0 2 0
Taper Length (m) 7.6 39.6
Lane Util. Factor 0.91 1.00 1.00 0.91 0.97 1.00
Frt 0.850
Flt Protected 0.950
Satd. Flow (prot) 5142 0 0 5142 3471 1601
Flt Permitted 0.950
Satd. Flow (perm) 5142 0 0 5142 3471 1601
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 4
Link Speed (k/h) 60 60 60
Link Distance (m) 195.1 419.5 155.3
Travel Time (s) 11.7 25.2 9.3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 2482 0 0 999 446 60
Shared Lane Traffic (%)
Lane Group Flow (vph) 2482 0 0 999 446 60
Turn Type NA NA Prot Perm
Protected Phases 2 2 4
Permitted Phases 2 2 4
Detector Phase 2 2 4 4
Switch Phase
Minimum Initial (s) 23.0 23.0 7.0 7.0
Minimum Split (s) 30.0 30.0 38.0 38.0
Total Split (s) 81.0 81.0 39.0 39.0
Total Split (%) 67.5% 67.5% 32.5% 32.5%
Maximum Green (s) 74.0 74.0 33.0 33.0
Yellow Time (s) 4.0 4.0 3.0 3.0
All-Red Time (s) 3.0 3.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Recall Mode Max Max None None
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 16.0 16.0 25.0 25.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 74.1 74.1 18.7 18.7
Actuated g/C Ratio 0.70 0.70 0.18 0.18
v/c Ratio 0.69 0.28 0.73 0.21
Control Delay 10.9 6.4 48.5 36.5
Queue Delay 0.6 0.0 0.0 0.0
Total Delay 11.5 6.4 48.5 36.5

�� BRT in Mixed Traffic  
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Lane Group EBT EBR WBL WBT NBL NBR
LOS B A D D
Approach Delay 11.5 6.4 47.1
Approach LOS B A D
Queue Length 50th (m) 94.9 24.6 45.1 9.9
Queue Length 95th (m) 131.2 36.1 61.3 21.4
Internal Link Dist (m) 171.1 395.5 131.3
Turn Bay Length (m) 149.4 35.1
Base Capacity (vph) 3601 3601 1084 502
Starvation Cap Reductn 658 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.84 0.28 0.41 0.12

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 105.8
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: Err
Intersection Signal Delay: 14.7 Intersection LOS: B
Intersection Capacity Utilization 66.6% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     24: Hwy 401 Off-Ramp & Kingston Rd.

�� BRT in Mixed Traffic  
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 10 225 0 0 526 480 0 0 0 194 0 26
Future Volume (vph) 10 225 0 0 526 480 0 0 0 194 0 26
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 36.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 1 0 0 1 0 0 1 1
Taper Length (m) 28.7 7.6 7.6 0.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1789 1883 0 0 1883 1601 0 1883 0 1789 0 1601
Flt Permitted 0.382 0.757
Satd. Flow (perm) 719 1883 0 0 1883 1601 0 1883 0 1426 0 1601
Right Turn on Red Yes Yes No Yes
Satd. Flow (RTOR) 522 55
Link Speed (k/h) 60 60 60 50
Link Distance (m) 150.4 33.6 53.2 143.1
Travel Time (s) 9.0 2.0 3.2 10.3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 11 245 0 0 572 522 0 0 0 211 0 28
Shared Lane Traffic (%)
Lane Group Flow (vph) 11 245 0 0 572 522 0 0 0 211 0 28
Turn Type Perm NA NA Perm Perm Perm
Protected Phases 2 6 4
Permitted Phases 2 6 6 4 8 8
Detector Phase 2 2 6 6 6 4 4 8 8
Switch Phase
Minimum Initial (s) 23.0 23.0 23.0 23.0 23.0 7.0 7.0 7.0 7.0
Minimum Split (s) 32.0 32.0 32.0 32.0 32.0 32.0 32.0 32.0 32.0
Total Split (s) 70.0 70.0 70.0 70.0 70.0 40.0 40.0 40.0 40.0
Total Split (%) 58.3% 58.3% 58.3% 58.3% 58.3% 33.3% 33.3% 33.3% 33.3%
Maximum Green (s) 63.0 63.0 63.0 63.0 63.0 34.0 34.0 34.0 34.0
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 7.0 7.0 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode Max Max Max Max Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 18.0 18.0 18.0 18.0 18.0 19.0 19.0 19.0 19.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 65.4 65.4 65.4 65.4 19.8 19.8
Actuated g/C Ratio 0.65 0.65 0.65 0.65 0.20 0.20
v/c Ratio 0.02 0.20 0.47 0.43 0.75 0.08
Control Delay 9.7 9.1 12.0 2.2 54.1 2.8
Queue Delay 0.0 0.0 0.2 0.0 0.0 0.0
Total Delay 9.7 9.1 12.2 2.2 54.1 2.8

2) BRT in Mixed Traffic with TSP
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
LOS A A B A D A
Approach Delay 9.1 7.4 48.0
Approach LOS A A D
Queue Length 50th (m) 0.6 15.6 45.3 0.0 36.6 0.0
Queue Length 95th (m) 3.9 42.8 114.5 14.9 66.9 2.2
Internal Link Dist (m) 126.4 9.6 29.2 119.1
Turn Bay Length (m) 36.3
Base Capacity (vph) 469 1230 1230 1227 487 584
Starvation Cap Reductn 0 0 189 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.02 0.20 0.55 0.43 0.43 0.05

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 100
Natural Cycle: 75
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: Err
Intersection Signal Delay: 13.8 Intersection LOS: B
Intersection Capacity Utilization 60.6% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     16: Kingston Rd. & Ellesmere Rd.

2) BRT in Mixed Traffic with TSP
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 281 4 480 794 0 0 0 0 466 11 62
Future Volume (vph) 0 281 4 480 794 0 0 0 0 466 11 62
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 32.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 0 0 1 0 0 0 1 0
Taper Length (m) 7.6 88.4 7.6 7.6
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 1.00 1.00 1.00 1.00 0.95 0.95 1.00
Frt 0.998 0.965
Flt Protected 0.950 0.950 0.965
Satd. Flow (prot) 0 3571 0 1789 3579 0 0 0 0 1700 1666 0
Flt Permitted 0.562 0.950 0.965
Satd. Flow (perm) 0 3571 0 1058 3579 0 0 0 0 1700 1666 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 1 6
Link Speed (k/h) 60 60 19 80
Link Distance (m) 91.2 246.8 60.6 169.8
Travel Time (s) 5.5 14.8 11.5 7.6
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 305 4 522 863 0 0 0 0 507 12 67
Shared Lane Traffic (%) 41%
Lane Group Flow (vph) 0 309 0 522 863 0 0 0 0 299 287 0
Turn Type NA Perm NA Split NA
Protected Phases 2 6 8 8
Permitted Phases 6
Detector Phase 2 6 6 8 8
Switch Phase
Minimum Initial (s) 18.0 18.0 18.0 7.0 7.0
Minimum Split (s) 28.0 24.0 24.0 36.0 36.0
Total Split (s) 157.0 157.0 157.0 63.0 63.0
Total Split (%) 68.3% 68.3% 68.3% 27.4% 27.4%
Maximum Green (s) 151.0 151.0 151.0 56.0 56.0
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 7.0 7.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode Max Max Max None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0 21.0 21.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 151.2 151.2 151.2 43.3 43.3
Actuated g/C Ratio 0.69 0.69 0.69 0.20 0.20
v/c Ratio 0.12 0.71 0.35 0.88 0.85
Control Delay 11.9 28.4 14.5 111.4 105.2
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 11.9 28.4 14.5 111.4 105.2

2) BRT in Mixed Traffic with TSP
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
LOS B C B F F
Approach Delay 11.9 19.7 108.4
Approach LOS B B F
Queue Length 50th (m) 22.8 133.0 77.2 135.4 126.6
Queue Length 95th (m) 34.5 217.1 104.8 177.1 166.7
Internal Link Dist (m) 67.2 222.8 36.6 145.8
Turn Bay Length (m) 32.0
Base Capacity (vph) 2482 735 2487 438 433
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.12 0.71 0.35 0.68 0.66

Intersection Summary
Area Type: Other
Cycle Length: 230
Actuated Cycle Length: 217.6
Natural Cycle: 100
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: Err
Intersection Signal Delay: 41.5 Intersection LOS: D
Intersection Capacity Utilization 72.5% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     17: Kingston Rd. & Hwy. 401 C E 2A W Off-Ramp

2) BRT in Mixed Traffic with TSP
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 139 596 30 19 1341 115 14 2 4 91 3 227
Future Volume (vph) 139 596 30 19 1341 115 14 2 4 91 3 227
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 96.6 0.0 46.0 0.0 0.0 0.0 83.5 0.0
Storage Lanes 1 0 1 0 0 0 1 1
Taper Length (m) 29.3 29.3 7.6 13.7
Lane Util. Factor 1.00 0.91 0.91 1.00 0.91 0.91 1.00 1.00 1.00 0.95 0.95 1.00
Frt 0.993 0.988 0.974 0.850
Flt Protected 0.950 0.950 0.966 0.950 0.955
Satd. Flow (prot) 1789 5106 0 1789 5080 0 0 1772 0 1700 1709 1601
Flt Permitted 0.123 0.381 0.715 0.727
Satd. Flow (perm) 232 5106 0 718 5080 0 0 1834 0 1279 1301 1601
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 8 14 4 183
Link Speed (k/h) 60 60 60 40
Link Distance (m) 79.8 309.6 54.4 124.8
Travel Time (s) 4.8 18.6 3.3 11.2
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 151 648 33 21 1458 125 15 2 4 99 3 247
Shared Lane Traffic (%) 49%
Lane Group Flow (vph) 151 681 0 21 1583 0 0 21 0 50 52 247
Turn Type Perm NA Perm NA Perm NA Perm NA Perm
Protected Phases 2 6 9 4
Permitted Phases 2 6 9 4 4
Detector Phase 2 2 6 6 9 9 4 4 4
Switch Phase
Minimum Initial (s) 36.0 36.0 36.0 36.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 43.0 43.0 43.0 43.0 14.0 14.0 41.0 41.0 41.0
Total Split (s) 75.0 75.0 75.0 75.0 14.0 14.0 41.0 41.0 41.0
Total Split (%) 53.6% 53.6% 53.6% 53.6% 10.0% 10.0% 29.3% 29.3% 29.3%
Maximum Green (s) 68.0 68.0 68.0 68.0 7.0 7.0 34.0 34.0 34.0
Yellow Time (s) 4.0 4.0 4.0 4.0 3.0 3.0 4.0 4.0 4.0
All-Red Time (s) 3.0 3.0 3.0 3.0 4.0 4.0 3.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lead/Lag Lead Lead
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 29.0 29.0 29.0 29.0 27.0 27.0 27.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 69.6 69.6 69.6 69.6 7.2 11.6 11.6 11.6
Actuated g/C Ratio 0.67 0.67 0.67 0.67 0.07 0.11 0.11 0.11
v/c Ratio 0.97 0.20 0.04 0.46 0.16 0.35 0.36 0.72
Control Delay 90.8 8.9 11.3 11.2 48.4 51.9 52.1 26.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 90.8 8.9 11.3 11.2 48.4 51.9 52.1 26.6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
LOS F A B B D D D C
Approach Delay 23.7 11.2 48.4 34.0
Approach LOS C B D C
Queue Length 50th (m) 17.1 11.1 0.9 32.7 2.9 8.8 9.1 10.7
Queue Length 95th (m) #58.1 39.4 6.6 107.0 12.6 24.3 25.1 41.3
Internal Link Dist (m) 55.8 285.6 30.4 100.8
Turn Bay Length (m) 96.6 46.0 83.5
Base Capacity (vph) 156 3433 482 3417 130 429 437 659
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.97 0.20 0.04 0.46 0.16 0.12 0.12 0.37

Intersection Summary
Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 103.6
Natural Cycle: 150
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: Err
Intersection Signal Delay: 18.1 Intersection LOS: B
Intersection Capacity Utilization 85.3% ICU Level of Service E
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     20: Kingston Rd. & Rylander Blvd.

2) BRT in Mixed Traffic with TSP
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 17 251 313 511 1269 346 178 270 321 94 291 78
Future Volume (vph) 17 251 313 511 1269 346 178 270 321 94 291 78
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 93.9 56.7 95.7 77.7 153.6 34.1 42.7 0.0
Storage Lanes 1 1 2 0 1 2 2 0
Taper Length (m) 17.7 23.8 22.6 37.5
Lane Util. Factor 1.00 0.91 1.00 0.97 0.91 1.00 1.00 0.95 1.00 1.00 0.95 0.95
Frt 0.850 0.850 0.850 0.968
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1789 5142 1601 3471 5142 1601 1789 3579 1601 1789 3464 0
Flt Permitted 0.184 0.950 0.425 0.573
Satd. Flow (perm) 347 5142 1601 3471 5142 1601 800 3579 1601 1079 3464 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 322 362 349 26
Link Speed (k/h) 60 60 60 60
Link Distance (m) 309.6 195.1 176.1 186.3
Travel Time (s) 18.6 11.7 10.6 11.2
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 18 273 340 555 1379 376 193 293 349 102 316 85
Shared Lane Traffic (%)
Lane Group Flow (vph) 18 273 340 555 1379 376 193 293 349 102 401 0
Turn Type Perm NA pm+ov Prot NA Perm pm+pt NA pm+ov Perm NA
Protected Phases 2 7 1 6 7 4 1 8
Permitted Phases 2 2 6 4 4 8
Detector Phase 2 2 7 1 6 6 7 4 1 8 8
Switch Phase
Minimum Initial (s) 34.0 34.0 6.0 6.0 34.0 34.0 6.0 44.0 6.0 44.0 44.0
Minimum Split (s) 41.0 41.0 10.5 12.0 41.0 41.0 10.5 54.0 12.0 54.0 54.0
Total Split (s) 41.5 41.5 10.5 24.0 65.5 65.5 10.5 64.5 24.0 54.0 54.0
Total Split (%) 29.6% 29.6% 7.5% 17.1% 46.8% 46.8% 7.5% 46.1% 17.1% 38.6% 38.6%
Maximum Green (s) 34.5 34.5 6.5 18.0 58.5 58.5 6.5 56.5 18.0 46.0 46.0
Yellow Time (s) 4.0 4.0 3.0 3.0 4.0 4.0 3.0 4.0 3.0 4.0 4.0
All-Red Time (s) 3.0 3.0 1.0 3.0 3.0 3.0 1.0 4.0 3.0 4.0 4.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 4.0 6.0 7.0 7.0 4.0 8.0 6.0 8.0 8.0
Lead/Lag Lag Lag Lead Lead Lead Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode Max Max None None Max Max None None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 27.0 27.0 27.0 27.0 39.0 39.0 39.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 34.5 34.5 48.0 18.0 58.5 58.5 58.5 54.5 74.5 44.0 44.0
Actuated g/C Ratio 0.25 0.25 0.35 0.13 0.42 0.42 0.42 0.39 0.54 0.32 0.32
v/c Ratio 0.21 0.21 0.44 1.23 0.63 0.42 0.50 0.21 0.34 0.30 0.36
Control Delay 48.5 41.5 6.1 169.5 32.9 4.4 31.8 28.0 1.9 38.3 34.7
Queue Delay 0.0 0.0 0.0 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 48.5 41.5 6.1 169.5 33.3 4.4 31.8 28.0 1.9 38.3 34.7
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Lanes, Volumes, Timings

21: Port Union Rd./Sheppard Ave. & Kingston Rd. 11/23/2020

2041 AM BRTwith TSP  11/12/2020 Future (2041) BRT Conditions with TSP - AM Peak Hour Synchro 10 Report
Page 15

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
LOS D D A F C A C C A D C
Approach Delay 22.6 61.3 18.0 35.5
Approach LOS C E B D
Queue Length 50th (m) 3.9 21.7 3.2 ~95.8 107.1 2.2 33.6 27.5 0.0 21.0 41.3
Queue Length 95th (m) 11.7 30.1 24.8 #131.7 122.9 20.9 51.3 38.0 10.0 37.0 55.5
Internal Link Dist (m) 285.6 171.1 152.1 162.3
Turn Bay Length (m) 93.9 56.7 95.7 77.7 153.6 34.1 42.7
Base Capacity (vph) 86 1285 766 452 2179 887 385 1465 1024 359 1172
Starvation Cap Reductn 0 0 0 0 328 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.21 0.21 0.44 1.23 0.75 0.42 0.50 0.20 0.34 0.28 0.34

Intersection Summary
Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 138
Natural Cycle: 140
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: Err
Intersection Signal Delay: 44.1 Intersection LOS: D
Intersection Capacity Utilization 155.0% ICU Level of Service H
Analysis Period (min) 15
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     21: Port Union Rd./Sheppard Ave. & Kingston Rd.
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Lane Group EBT EBR WBL WBT NBL NBR Ø10
Lane Configurations
Traffic Volume (vph) 725 0 0 1729 553 54
Future Volume (vph) 725 0 0 1729 553 54
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 149.4 35.1
Storage Lanes 0 0 2 0
Taper Length (m) 7.6 39.6
Lane Util. Factor 0.91 1.00 1.00 0.91 0.97 1.00
Frt 0.850
Flt Protected 0.950
Satd. Flow (prot) 5142 0 0 5142 3471 1601
Flt Permitted 0.950
Satd. Flow (perm) 5142 0 0 5142 3471 1601
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 59
Link Speed (k/h) 60 60 60
Link Distance (m) 195.1 522.3 155.3
Travel Time (s) 11.7 31.3 9.3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 788 0 0 1879 601 59
Shared Lane Traffic (%)
Lane Group Flow (vph) 788 0 0 1879 601 59
Turn Type NA NA Prot Perm
Protected Phases 2 2 4 10
Permitted Phases 2 2 4
Detector Phase 2 2 4 4
Switch Phase
Minimum Initial (s) 23.0 23.0 7.0 7.0 8.0
Minimum Split (s) 30.0 30.0 38.0 38.0 10.0
Total Split (s) 68.0 68.0 42.0 42.0 10.0
Total Split (%) 56.7% 56.7% 35.0% 35.0% 8%
Maximum Green (s) 61.0 61.0 36.0 36.0 8.0
Yellow Time (s) 4.0 4.0 3.0 3.0 2.0
All-Red Time (s) 3.0 3.0 3.0 3.0 0.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode Max Max None None Max
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 16.0 16.0 25.0 25.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 61.1 61.1 24.0 24.0
Actuated g/C Ratio 0.57 0.57 0.22 0.22
v/c Ratio 0.27 0.65 0.78 0.15
Control Delay 12.9 18.0 47.2 9.4
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 12.9 18.0 47.2 9.4

2) BRT in Mixed Traffic with TSP
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Lane Group EBT EBR WBL WBT NBL NBR Ø10
LOS B B D A
Approach Delay 12.9 18.0 43.8
Approach LOS B B D
Queue Length 50th (m) 29.2 93.0 61.7 0.0
Queue Length 95th (m) 42.9 127.2 80.2 9.9
Internal Link Dist (m) 171.1 498.3 131.3
Turn Bay Length (m) 149.4 35.1
Base Capacity (vph) 2906 2906 1157 573
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.27 0.65 0.52 0.10

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 108.1
Natural Cycle: 80
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: Err
Intersection Signal Delay: 21.9 Intersection LOS: C
Intersection Capacity Utilization 60.0% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     22: Hwy 401 Off-Ramp & Kingston Rd.

2) BRT in Mixed Traffic with TSP



Lanes, Volumes, Timings

31: Kingston Rd. & Ellesmere Rd. 11/23/2020

DSBRT - 2041 Future BRT Conditions with TSP  07/13/2020 PM Peak Hour Synchro 10 Report
Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 10 406 0 0 335 241 0 0 0 445 0 33
Future Volume (vph) 10 406 0 0 335 241 0 0 0 445 0 33
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 36.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 1 0 0 1 0 0 1 1
Taper Length (m) 28.7 7.6 7.6 0.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1789 1883 0 0 1883 1601 0 1883 0 1789 0 1601
Flt Permitted 0.464 0.757
Satd. Flow (perm) 874 1883 0 0 1883 1601 0 1883 0 1426 0 1601
Right Turn on Red Yes Yes No Yes
Satd. Flow (RTOR) 262 55
Link Speed (k/h) 60 60 60 50
Link Distance (m) 150.4 33.6 35.6 143.1
Travel Time (s) 9.0 2.0 2.1 10.3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 11 441 0 0 364 262 0 0 0 484 0 36
Shared Lane Traffic (%)
Lane Group Flow (vph) 11 441 0 0 364 262 0 0 0 484 0 36
Turn Type Perm NA NA Perm Perm Perm
Protected Phases 2 6 4
Permitted Phases 2 6 6 4 8 8
Detector Phase 2 2 6 6 6 4 4 8 8
Switch Phase
Minimum Initial (s) 23.0 23.0 23.0 23.0 23.0 7.0 7.0 7.0 7.0
Minimum Split (s) 32.0 32.0 32.0 32.0 32.0 32.0 32.0 32.0 32.0
Total Split (s) 48.0 48.0 48.0 48.0 48.0 62.0 62.0 62.0 62.0
Total Split (%) 40.0% 40.0% 40.0% 40.0% 40.0% 51.7% 51.7% 51.7% 51.7%
Maximum Green (s) 41.0 41.0 41.0 41.0 41.0 56.0 56.0 56.0 56.0
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 7.0 7.0 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode Max Max Max Max Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 18.0 18.0 18.0 18.0 18.0 19.0 19.0 19.0 19.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 42.0 42.0 42.0 42.0 35.7 35.7
Actuated g/C Ratio 0.45 0.45 0.45 0.45 0.39 0.39
v/c Ratio 0.03 0.52 0.43 0.30 0.88 0.06
Control Delay 21.1 24.2 22.5 4.1 44.4 2.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 21.1 24.2 22.5 4.1 44.4 2.3
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
LOS C C C A D A
Approach Delay 24.1 14.8 41.5
Approach LOS C B D
Queue Length 50th (m) 1.0 50.5 39.5 0.0 74.3 0.0
Queue Length 95th (m) 5.9 125.1 99.9 17.3 132.0 3.2
Internal Link Dist (m) 126.4 9.6 11.6 119.1
Turn Bay Length (m) 36.3
Base Capacity (vph) 396 854 854 869 883 1012
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.03 0.52 0.43 0.30 0.55 0.04

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 92.5
Natural Cycle: 75
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: Err
Intersection Signal Delay: 26.1 Intersection LOS: C
Intersection Capacity Utilization 55.2% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     31: Kingston Rd. & Ellesmere Rd.
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Lanes, Volumes, Timings

32: Kingston Rd. & Hwy. 401 C E 2A W Off-Ramp 11/23/2020

DSBRT - 2041 Future BRT Conditions with TSP  07/13/2020 PM Peak Hour Synchro 10 Report
Page 5

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 715 7 147 508 0 0 0 0 1583 39 72
Future Volume (vph) 0 715 7 147 508 0 0 0 0 1583 39 72
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 32.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 0 0 1 0 0 0 1 0
Taper Length (m) 7.6 88.4 7.6 7.6
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 1.00 1.00 1.00 1.00 0.95 0.95 1.00
Frt 0.998 0.987
Flt Protected 0.950 0.950 0.958
Satd. Flow (prot) 0 3571 0 1789 3579 0 0 0 0 1700 1692 0
Flt Permitted 0.209 0.950 0.958
Satd. Flow (perm) 0 3571 0 394 3579 0 0 0 0 1700 1692 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 1 5
Link Speed (k/h) 60 60 20 80
Link Distance (m) 91.2 246.8 60.6 169.8
Travel Time (s) 5.5 14.8 10.9 7.6
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 777 8 160 552 0 0 0 0 1721 42 78
Shared Lane Traffic (%) 46%
Lane Group Flow (vph) 0 785 0 160 552 0 0 0 0 929 912 0
Turn Type NA Perm NA Split NA
Protected Phases 2 6 8 8
Permitted Phases 6
Detector Phase 2 6 6 8 8
Switch Phase
Minimum Initial (s) 18.0 18.0 18.0 7.0 7.0
Minimum Split (s) 24.0 24.0 24.0 36.0 36.0
Total Split (s) 48.0 48.0 48.0 62.0 62.0
Total Split (%) 40.0% 40.0% 40.0% 51.7% 51.7%
Maximum Green (s) 42.0 42.0 42.0 55.0 55.0
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 7.0 7.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode Max Max Max None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0 21.0 21.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 42.0 42.0 42.0 55.0 55.0
Actuated g/C Ratio 0.35 0.35 0.35 0.46 0.46
v/c Ratio 0.63 1.17 0.44 1.19 1.17
Control Delay 35.2 165.9 31.4 130.2 122.0
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 35.2 165.9 31.4 130.2 122.0

2) BRT in Mixed Traffic with TSP
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
LOS D F C F F
Approach Delay 35.2 61.6 126.1
Approach LOS D E F
Queue Length 50th (m) 80.3 ~44.6 52.2 ~278.2 ~270.1
Queue Length 95th (m) 100.9 #87.3 68.1 #358.2 #350.9
Internal Link Dist (m) 67.2 222.8 36.6 145.8
Turn Bay Length (m) 32.0
Base Capacity (vph) 1250 137 1252 779 778
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.63 1.17 0.44 1.19 1.17

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Natural Cycle: 150
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: Err
Intersection Signal Delay: 91.0 Intersection LOS: F
Intersection Capacity Utilization 97.9% ICU Level of Service F
Analysis Period (min) 15
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     32: Kingston Rd. & Hwy. 401 C E 2A W Off-Ramp
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 268 1600 66 20 776 187 18 8 6 184 13 216
Future Volume (vph) 268 1600 66 20 776 187 18 8 6 184 13 216
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 96.6 0.0 46.0 0.0 0.0 0.0 83.5 0.0
Storage Lanes 1 0 1 0 0 0 1 1
Taper Length (m) 29.3 29.3 7.6 13.7
Lane Util. Factor 1.00 0.91 0.91 1.00 0.91 0.91 1.00 1.00 1.00 0.95 0.95 1.00
Frt 0.994 0.971 0.974 0.850
Flt Protected 0.950 0.950 0.973 0.950 0.958
Satd. Flow (prot) 1789 5111 0 1789 4993 0 0 1785 0 1700 1714 1601
Flt Permitted 0.240 0.081 0.841 0.950 0.958
Satd. Flow (perm) 452 5111 0 153 4993 0 0 1543 0 1700 1714 1601
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 6 56 7 235
Link Speed (k/h) 60 60 30 40
Link Distance (m) 79.8 309.6 54.4 124.6
Travel Time (s) 4.8 18.6 6.5 11.2
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 291 1739 72 22 843 203 20 9 7 200 14 235
Shared Lane Traffic (%) 47%
Lane Group Flow (vph) 291 1811 0 22 1046 0 0 36 0 106 108 235
Turn Type Perm NA Perm NA Perm NA Split NA Prot
Protected Phases 2 6 9 4 4 4
Permitted Phases 2 6 9
Detector Phase 2 2 6 6 9 9 4 4 4
Switch Phase
Minimum Initial (s) 36.0 36.0 36.0 36.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 43.0 43.0 43.0 43.0 14.0 14.0 41.0 41.0 41.0
Total Split (s) 55.0 55.0 55.0 55.0 14.0 14.0 41.0 41.0 41.0
Total Split (%) 45.8% 45.8% 45.8% 45.8% 11.7% 11.7% 34.2% 34.2% 34.2%
Maximum Green (s) 48.0 48.0 48.0 48.0 7.0 7.0 34.0 34.0 34.0
Yellow Time (s) 4.0 4.0 4.0 4.0 3.0 3.0 4.0 4.0 4.0
All-Red Time (s) 3.0 3.0 3.0 3.0 4.0 4.0 3.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lead/Lag Lead Lead
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 29.0 29.0 29.0 29.0 27.0 27.0 27.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 49.4 49.4 49.4 49.4 7.2 11.7 11.7 11.7
Actuated g/C Ratio 0.57 0.57 0.57 0.57 0.08 0.14 0.14 0.14
v/c Ratio 1.13 0.62 0.25 0.36 0.27 0.46 0.47 0.56
Control Delay 121.1 16.4 25.9 12.3 42.3 43.7 43.8 10.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 121.1 16.4 25.9 12.3 42.3 43.7 43.8 10.9
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
LOS F B C B D D D B
Approach Delay 30.9 12.6 42.3 26.5
Approach LOS C B D C
Queue Length 50th (m) ~60.0 74.3 1.9 33.0 4.7 17.5 18.0 0.0
Queue Length 95th (m) #129.0 126.5 10.4 59.3 15.8 36.9 37.5 20.0
Internal Link Dist (m) 55.8 285.6 30.4 100.6
Turn Bay Length (m) 96.6 46.0 83.5
Base Capacity (vph) 258 2926 87 2880 135 688 694 788
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.13 0.62 0.25 0.36 0.27 0.15 0.16 0.30

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 86.4
Natural Cycle: 150
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: Err
Intersection Signal Delay: 25.1 Intersection LOS: C
Intersection Capacity Utilization 88.3% ICU Level of Service E
Analysis Period (min) 15
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     35: Kingston Rd. & Rylander Blvd.
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 50 884 817 506 684 218 181 242 644 246 383 65
Future Volume (vph) 50 884 817 506 684 218 181 242 644 246 383 65
Ideal Flow (vphpl) 1900 1900 2100 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 93.9 56.7 95.7 77.7 153.6 34.1 42.7 0.0
Storage Lanes 1 1 2 0 1 2 2 0
Taper Length (m) 17.7 23.8 22.6 37.5
Lane Util. Factor 1.00 0.91 1.00 *1.00 0.91 1.00 1.00 0.95 1.00 1.00 0.95 0.95
Frt 0.850 0.850 0.850 0.978
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1789 5142 1769 3579 5142 1601 1789 3579 1601 1789 3500 0
Flt Permitted 0.358 0.950 0.475 0.541
Satd. Flow (perm) 674 5142 1769 3579 5142 1601 895 3579 1601 1019 3500 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 321 237 202 16
Link Speed (k/h) 60 60 60 60
Link Distance (m) 309.6 195.1 207.1 186.3
Travel Time (s) 18.6 11.7 12.4 11.2
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 54 961 888 550 743 237 197 263 700 267 416 71
Shared Lane Traffic (%)
Lane Group Flow (vph) 54 961 888 550 743 237 197 263 700 267 487 0
Turn Type Perm NA Perm Prot NA pm+ov Perm NA pm+ov pm+pt NA
Protected Phases 2 1 6 3 4 1 3 8
Permitted Phases 2 2 6 4 4 8
Detector Phase 2 2 2 1 6 3 4 4 1 3 8
Switch Phase
Minimum Initial (s) 34.0 34.0 34.0 6.0 34.0 6.0 44.0 44.0 6.0 6.0 44.0
Minimum Split (s) 41.0 41.0 41.0 12.0 41.0 10.0 54.0 54.0 12.0 10.0 54.0
Total Split (s) 47.0 47.0 47.0 19.0 66.0 10.0 54.0 54.0 19.0 10.0 64.0
Total Split (%) 33.6% 33.6% 33.6% 13.6% 47.1% 7.1% 38.6% 38.6% 13.6% 7.1% 45.7%
Maximum Green (s) 40.0 40.0 40.0 13.0 59.0 6.0 46.0 46.0 13.0 6.0 56.0
Yellow Time (s) 4.0 4.0 4.0 3.0 4.0 3.0 4.0 4.0 3.0 3.0 4.0
All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 1.0 4.0 4.0 3.0 1.0 4.0
Lost Time Adjust (s) 0.0 0.0 -3.0 -3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 4.0 3.0 7.0 4.0 8.0 8.0 6.0 4.0 8.0
Lead/Lag Lag Lag Lag Lead Lead Lag Lag Lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode Max Max Max None Max None None None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 27.0 27.0 27.0 27.0 39.0 39.0 39.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 40.0 40.0 43.0 16.0 59.0 72.0 44.4 44.4 59.4 58.4 54.4
Actuated g/C Ratio 0.29 0.29 0.31 0.12 0.43 0.52 0.32 0.32 0.43 0.42 0.39
v/c Ratio 0.28 0.65 1.15 1.33 0.34 0.25 0.69 0.23 0.87 0.58 0.35
Control Delay 43.1 45.5 110.9 210.8 27.2 2.7 55.0 35.1 30.4 34.7 29.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 43.1 45.5 110.9 210.8 27.2 2.7 55.0 35.1 30.4 34.7 29.4

2) BRT in Mixed Traffic with TSP
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
LOS D D F F C A D D C C C
Approach Delay 75.9 89.4 35.7 31.3
Approach LOS E F D C
Queue Length 50th (m) 11.4 84.1 ~220.7 ~96.9 49.0 0.0 46.9 27.7 102.1 49.1 47.3
Queue Length 95th (m) 24.4 101.5 #304.1 #134.0 60.9 12.8 76.9 38.8 #165.6 71.2 61.4
Internal Link Dist (m) 285.6 171.1 183.1 162.3
Turn Bay Length (m) 93.9 56.7 95.7 77.7 153.6 34.1 42.7
Base Capacity (vph) 194 1486 771 413 2192 946 297 1189 802 463 1425
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.28 0.65 1.15 1.33 0.34 0.25 0.66 0.22 0.87 0.58 0.34

Intersection Summary
Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 138.4
Natural Cycle: 150
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: Err
Intersection Signal Delay: 64.8 Intersection LOS: E
Intersection Capacity Utilization 155.0% ICU Level of Service H
Analysis Period (min) 15
* User Entered Value
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     36: Port Union Rd./Sheppard Ave. & Kingston Rd.
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Lane Group EBT EBR WBL WBT NBL NBR Ø10
Lane Configurations
Traffic Volume (vph) 2283 0 0 919 410 55
Future Volume (vph) 2283 0 0 919 410 55
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 149.4 35.1
Storage Lanes 0 0 2 0
Taper Length (m) 7.6 39.6
Lane Util. Factor 0.91 1.00 1.00 0.91 0.97 1.00
Frt 0.850
Flt Protected 0.950
Satd. Flow (prot) 5142 0 0 5142 3471 1601
Flt Permitted 0.950
Satd. Flow (perm) 5142 0 0 5142 3471 1601
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 60
Link Speed (k/h) 60 60 60
Link Distance (m) 195.1 419.5 155.3
Travel Time (s) 11.7 25.2 9.3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 2482 0 0 999 446 60
Shared Lane Traffic (%)
Lane Group Flow (vph) 2482 0 0 999 446 60
Turn Type NA NA Prot Perm
Protected Phases 2 2 4 10
Permitted Phases 2 2 4
Detector Phase 2 2 4 4
Switch Phase
Minimum Initial (s) 23.0 23.0 7.0 7.0 8.0
Minimum Split (s) 30.0 30.0 38.0 38.0 10.0
Total Split (s) 72.0 72.0 38.0 38.0 10.0
Total Split (%) 60.0% 60.0% 31.7% 31.7% 8%
Maximum Green (s) 65.0 65.0 32.0 32.0 8.0
Yellow Time (s) 4.0 4.0 3.0 3.0 2.0
All-Red Time (s) 3.0 3.0 3.0 3.0 0.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode Max Max None None Max
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 16.0 16.0 25.0 25.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 65.1 65.1 18.8 18.8
Actuated g/C Ratio 0.61 0.61 0.18 0.18
v/c Ratio 0.79 0.32 0.73 0.18
Control Delay 18.7 10.8 49.2 10.8
Queue Delay 1.6 0.0 0.0 0.0
Total Delay 20.4 10.8 49.2 10.8

2) BRT in Mixed Traffic with TSP
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Lane Group EBT EBR WBL WBT NBL NBR Ø10
LOS C B D B
Approach Delay 20.4 10.8 44.6
Approach LOS C B D
Queue Length 50th (m) 132.9 34.3 45.6 0.0
Queue Length 95th (m) 174.1 47.8 62.0 10.6
Internal Link Dist (m) 171.1 395.5 131.3
Turn Bay Length (m) 149.4 35.1
Base Capacity (vph) 3130 3130 1040 521
Starvation Cap Reductn 441 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.92 0.32 0.43 0.12

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 106.9
Natural Cycle: 100
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: Err
Intersection Signal Delay: 21.0 Intersection LOS: C
Intersection Capacity Utilization 66.6% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     37: Hwy 401 Off-Ramp & Kingston Rd.
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 10 225 0 0 526 480 0 0 0 194 0 26
Future Volume (vph) 10 225 0 0 526 480 0 0 0 194 0 26
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 36.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 1 0 0 0 0 0 1 1
Taper Length (m) 28.7 7.6 7.6 0.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.936 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1789 1883 0 0 1763 0 0 1883 0 1789 0 1601
Flt Permitted 0.056 0.757
Satd. Flow (perm) 105 1883 0 0 1763 0 0 1883 0 1426 0 1601
Right Turn on Red Yes Yes No Yes
Satd. Flow (RTOR) 67 55
Link Speed (k/h) 60 60 60 50
Link Distance (m) 150.4 33.6 53.2 143.1
Travel Time (s) 9.0 2.0 3.2 10.3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 11 245 0 0 572 522 0 0 0 211 0 28
Shared Lane Traffic (%)
Lane Group Flow (vph) 11 245 0 0 1094 0 0 0 0 211 0 28
Turn Type Perm NA NA Perm Perm
Protected Phases 2 6 4
Permitted Phases 2 4 8 8
Detector Phase 2 2 6 4 4 8 8
Switch Phase
Minimum Initial (s) 23.0 23.0 23.0 7.0 7.0 7.0 7.0
Minimum Split (s) 32.0 32.0 32.0 32.0 32.0 32.0 32.0
Total Split (s) 78.0 78.0 78.0 32.0 32.0 32.0 32.0
Total Split (%) 65.0% 65.0% 65.0% 26.7% 26.7% 26.7% 26.7%
Maximum Green (s) 71.0 71.0 71.0 26.0 26.0 26.0 26.0
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 3.0 3.0 3.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 7.0 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode Max Max Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 18.0 18.0 18.0 19.0 19.0 19.0 19.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 71.1 71.1 71.1 21.1 21.1
Actuated g/C Ratio 0.62 0.62 0.62 0.18 0.18
v/c Ratio 0.17 0.21 0.98 0.81 0.08
Control Delay 18.8 11.0 45.1 68.5 3.0
Queue Delay 0.0 0.0 31.3 0.0 0.0
Total Delay 18.8 11.0 76.3 68.5 3.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
LOS B B E E A
Approach Delay 11.3 76.3 60.8
Approach LOS B E E
Queue Length 50th (m) 1.0 23.4 222.4 46.0 0.0
Queue Length 95th (m) 5.2 38.7 #346.3 73.0 2.4
Internal Link Dist (m) 126.4 9.6 29.2 119.1
Turn Bay Length (m) 36.3
Base Capacity (vph) 65 1161 1113 321 404
Starvation Cap Reductn 0 0 101 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.17 0.21 1.08 0.66 0.07

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 115.3
Natural Cycle: 120
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: Err
Intersection Signal Delay: 63.5 Intersection LOS: E
Intersection Capacity Utilization 76.9% ICU Level of Service D
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     31: Kingston Rd. & Ellesmere Rd.
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 281 4 0 1274 0 0 0 0 466 11 62
Future Volume (vph) 0 281 4 0 1274 0 0 0 0 466 11 62
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 32.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 0 0 0 0 0 0 1 0
Taper Length (m) 7.6 88.4 7.6 7.6
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.998 0.873
Flt Protected 0.950
Satd. Flow (prot) 0 1880 0 0 3579 0 0 0 0 1789 1644 0
Flt Permitted 0.950
Satd. Flow (perm) 0 1880 0 0 3579 0 0 0 0 1789 1644 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 1 39
Link Speed (k/h) 60 60 19 80
Link Distance (m) 91.2 296.9 60.6 169.8
Travel Time (s) 5.5 17.8 11.5 7.6
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 305 4 0 1385 0 0 0 0 507 12 67
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 309 0 0 1385 0 0 0 0 507 79 0
Turn Type NA NA Split NA
Protected Phases 2 6 8 8
Permitted Phases
Detector Phase 2 6 8 8
Switch Phase
Minimum Initial (s) 18.0 18.0 7.0 7.0
Minimum Split (s) 28.0 24.0 36.0 36.0
Total Split (s) 73.0 73.0 47.0 47.0
Total Split (%) 60.8% 60.8% 39.2% 39.2%
Maximum Green (s) 67.0 67.0 40.0 40.0
Yellow Time (s) 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 7.0 7.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Recall Mode Max Max None None
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 21.0 21.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 67.1 67.1 36.0 36.0
Actuated g/C Ratio 0.58 0.58 0.31 0.31
v/c Ratio 0.28 0.67 0.92 0.15
Control Delay 13.9 19.6 61.0 16.5
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 13.9 19.6 61.0 16.5

3) BRT in Median Lanes
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
LOS B B E B
Approach Delay 13.9 19.6 55.0
Approach LOS B B D
Queue Length 50th (m) 36.5 118.1 110.6 6.4
Queue Length 95th (m) 53.6 142.5 #167.0 17.4
Internal Link Dist (m) 67.2 272.9 36.6 145.8
Turn Bay Length (m)
Base Capacity (vph) 1086 2068 617 592
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.28 0.67 0.82 0.13

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 116.2
Natural Cycle: 70
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: Err
Intersection Signal Delay: 27.9 Intersection LOS: C
Intersection Capacity Utilization 71.9% ICU Level of Service C
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     32: Kingston Rd. & Hwy. 401 C E 2A W Off-Ramp

3) BRT in Median Lanes
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 139 596 30 19 1341 115 14 2 4 91 3 227
Future Volume (vph) 139 596 30 19 1341 115 14 2 4 91 3 227
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 96.6 0.0 46.0 0.0 0.0 0.0 83.5 0.0
Storage Lanes 1 0 1 0 0 0 2 0
Taper Length (m) 29.3 29.3 7.6 13.7
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 0.97 1.00 1.00
Frt 0.993 0.988 0.974 0.852
Flt Protected 0.950 0.950 0.966 0.950
Satd. Flow (prot) 1789 3553 0 1789 3536 0 0 1772 0 3471 1605 0
Flt Permitted 0.950 0.950 0.715
Satd. Flow (perm) 1789 3553 0 1789 3536 0 0 1834 0 2613 1605 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 5 8 4 204
Link Speed (k/h) 60 60 60 50
Link Distance (m) 79.8 309.6 54.4 124.8
Travel Time (s) 4.8 18.6 3.3 9.0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 151 648 33 21 1458 125 15 2 4 99 3 247
Shared Lane Traffic (%)
Lane Group Flow (vph) 151 681 0 21 1583 0 0 21 0 99 250 0
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 5 2 1 6 9 4
Permitted Phases 9 4
Detector Phase 5 2 1 6 9 9 4 4
Switch Phase
Minimum Initial (s) 5.0 36.0 5.0 36.0 7.0 7.0 7.0 7.0
Minimum Split (s) 9.5 43.0 9.5 43.0 14.0 14.0 41.0 41.0
Total Split (s) 14.0 71.0 14.0 71.0 14.0 14.0 41.0 41.0
Total Split (%) 10.0% 50.7% 10.0% 50.7% 10.0% 10.0% 29.3% 29.3%
Maximum Green (s) 9.5 64.0 9.5 64.0 7.0 7.0 34.0 34.0
Yellow Time (s) 3.5 4.0 3.5 4.0 3.0 3.0 4.0 4.0
All-Red Time (s) 1.0 3.0 1.0 3.0 4.0 4.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 7.0 4.5 7.0 7.0 7.0 7.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None None None
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 29.0 29.0 27.0 27.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 9.8 70.1 6.9 60.1 7.2 11.1 11.1
Actuated g/C Ratio 0.09 0.67 0.07 0.57 0.07 0.11 0.11
v/c Ratio 0.91 0.29 0.18 0.78 0.16 0.36 0.71
Control Delay 100.1 10.2 55.5 22.2 48.7 50.0 23.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 100.1 10.2 55.5 22.2 48.7 50.0 23.4

3) BRT in Median Lanes



Lanes, Volumes, Timings

35: Kingston Rd. & Rylander Blvd. 11/23/2020

  06/26/2020 Future (2041) BRT Conditions (median BRT) - AM Peak Hour Synchro 10 Report
Page 8

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
LOS F B E C D D C
Approach Delay 26.6 22.6 48.7 31.0
Approach LOS C C D C
Queue Length 50th (m) 30.0 16.4 4.0 100.5 3.2 9.6 8.6
Queue Length 95th (m) #84.7 64.4 13.2 210.0 12.5 19.5 36.2
Internal Link Dist (m) 55.8 285.6 30.4 100.8
Turn Bay Length (m) 96.6 46.0 83.5
Base Capacity (vph) 166 2444 166 2223 129 871 671
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.91 0.28 0.13 0.71 0.16 0.11 0.37

Intersection Summary
Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 104.8
Natural Cycle: 140
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: Err
Intersection Signal Delay: 25.0 Intersection LOS: C
Intersection Capacity Utilization 78.1% ICU Level of Service D
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     35: Kingston Rd. & Rylander Blvd.

3) BRT in Median Lanes
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 17 251 313 511 1269 346 178 270 321 94 291 78
Future Volume (vph) 17 251 313 511 1269 346 178 270 321 94 291 78
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 93.9 56.7 95.7 77.7 153.6 34.1 42.7 0.0
Storage Lanes 1 1 2 0 1 2 2 0
Taper Length (m) 17.7 23.8 22.6 37.5
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 0.95 1.00 0.95 1.00 1.00 0.95 0.95
Frt 0.850 0.968 0.850 0.968
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1789 3579 1601 3471 3464 0 1789 3579 1601 1789 3464 0
Flt Permitted 0.950 0.950 0.421 0.573
Satd. Flow (perm) 1789 3579 1601 3471 3464 0 793 3579 1601 1079 3464 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 212 25 311 26
Link Speed (k/h) 60 60 60 60
Link Distance (m) 309.6 195.1 176.1 186.3
Travel Time (s) 18.6 11.7 10.6 11.2
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 18 273 340 555 1379 376 193 293 349 102 316 85
Shared Lane Traffic (%)
Lane Group Flow (vph) 18 273 340 555 1755 0 193 293 349 102 401 0
Turn Type Prot NA pm+ov Prot NA pm+pt NA pm+ov Perm NA
Protected Phases 5 2 7 1 6 7 4 1 8
Permitted Phases 2 4 4 8
Detector Phase 5 2 7 1 6 7 4 1 8 8
Switch Phase
Minimum Initial (s) 5.0 34.0 6.0 6.0 34.0 6.0 44.0 6.0 44.0 44.0
Minimum Split (s) 9.5 41.0 10.5 12.0 41.0 10.5 54.0 12.0 54.0 54.0
Total Split (s) 29.0 46.5 10.5 29.0 46.5 10.5 64.5 29.0 54.0 54.0
Total Split (%) 20.7% 33.2% 7.5% 20.7% 33.2% 7.5% 46.1% 20.7% 38.6% 38.6%
Maximum Green (s) 24.5 39.5 6.5 23.0 39.5 6.5 56.5 23.0 46.0 46.0
Yellow Time (s) 3.5 4.0 3.0 3.0 4.0 3.0 4.0 3.0 4.0 4.0
All-Red Time (s) 1.0 3.0 1.0 3.0 3.0 1.0 4.0 3.0 4.0 4.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 7.0 4.0 6.0 7.0 4.0 8.0 6.0 8.0 8.0
Lead/Lag Lead Lag Lead Lead Lag Lead Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None Max None None Max None None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 27.0 27.0 39.0 39.0 39.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 7.0 39.5 53.0 23.0 63.4 58.5 54.5 85.5 44.0 44.0
Actuated g/C Ratio 0.05 0.29 0.38 0.17 0.46 0.42 0.39 0.62 0.32 0.32
v/c Ratio 0.20 0.27 0.46 0.96 1.09 0.50 0.21 0.31 0.30 0.36
Control Delay 67.4 38.9 13.4 85.6 87.7 31.9 28.0 2.6 38.3 34.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 67.4 38.9 13.4 85.6 87.7 31.9 28.0 2.6 38.3 34.7

3) BRT in Median Lanes
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
LOS E D B F F C C A D C
Approach Delay 26.0 87.2 18.3 35.5
Approach LOS C F B D
Queue Length 50th (m) 4.8 30.3 23.7 78.3 ~254.4 33.6 27.5 3.8 21.0 41.3
Queue Length 95th (m) 13.1 42.5 50.4 #113.4 #356.4 51.3 38.0 15.5 37.0 55.5
Internal Link Dist (m) 285.6 171.1 152.1 162.3
Turn Bay Length (m) 93.9 56.7 95.7 153.6 34.1 42.7
Base Capacity (vph) 317 1024 745 578 1605 383 1465 1110 359 1172
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.06 0.27 0.46 0.96 1.09 0.50 0.20 0.31 0.28 0.34

Intersection Summary
Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 138
Natural Cycle: 150
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: Err
Intersection Signal Delay: 58.6 Intersection LOS: E
Intersection Capacity Utilization 146.5% ICU Level of Service H
Analysis Period (min) 15
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     36: Port Union Rd./Sheppard Ave. & Kingston Rd.

3) BRT in Median Lanes
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 725 0 0 1729 553 54
Future Volume (vph) 725 0 0 1729 553 54
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 149.4 35.1
Storage Lanes 0 0 2 0
Taper Length (m) 7.6 39.6
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00
Frt 0.850
Flt Protected 0.950
Satd. Flow (prot) 3579 0 0 3579 3471 1601
Flt Permitted 0.950
Satd. Flow (perm) 3579 0 0 3579 3471 1601
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 59
Link Speed (k/h) 60 60 60
Link Distance (m) 195.1 522.3 155.3
Travel Time (s) 11.7 31.3 9.3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 788 0 0 1879 601 59
Shared Lane Traffic (%)
Lane Group Flow (vph) 788 0 0 1879 601 59
Turn Type NA NA Prot Perm
Protected Phases 2 2 4
Permitted Phases 2 2 4
Detector Phase 2 2 4 4
Switch Phase
Minimum Initial (s) 23.0 23.0 7.0 7.0
Minimum Split (s) 30.0 30.0 38.0 38.0
Total Split (s) 67.0 67.0 53.0 53.0
Total Split (%) 55.8% 55.8% 44.2% 44.2%
Maximum Green (s) 60.0 60.0 47.0 47.0
Yellow Time (s) 4.0 4.0 3.0 3.0
All-Red Time (s) 3.0 3.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Recall Mode Max Max None None
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 16.0 16.0 25.0 25.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 60.1 60.1 21.7 21.7
Actuated g/C Ratio 0.63 0.63 0.23 0.23
v/c Ratio 0.35 0.83 0.76 0.14
Control Delay 9.2 18.4 40.7 8.6
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 9.2 18.4 40.7 8.6

3) BRT in Median Lanes
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Lane Group EBT EBR WBL WBT NBL NBR
LOS A B D A
Approach Delay 9.2 18.4 37.8
Approach LOS A B D
Queue Length 50th (m) 31.7 124.7 52.9 0.0
Queue Length 95th (m) 51.0 192.8 70.6 9.1
Internal Link Dist (m) 171.1 498.3 131.3
Turn Bay Length (m) 149.4 35.1
Base Capacity (vph) 2269 2269 1723 824
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.35 0.83 0.35 0.07

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 94.8
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: Err
Intersection Signal Delay: 20.1 Intersection LOS: C
Intersection Capacity Utilization 74.4% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     37: Hwy 401 Off-Ramp & Kingston Rd.

3) BRT in Median Lanes
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 10 406 0 0 335 241 0 0 0 445 0 33
Future Volume (vph) 10 406 0 0 335 241 0 0 0 445 0 33
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 36.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 1 0 0 0 0 0 1 1
Taper Length (m) 28.7 7.6 7.6 0.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.943 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1789 1883 0 0 1776 0 0 1883 0 1789 0 1601
Flt Permitted 0.184 0.757
Satd. Flow (perm) 347 1883 0 0 1776 0 0 1883 0 1426 0 1601
Right Turn on Red Yes Yes No Yes
Satd. Flow (RTOR) 36 55
Link Speed (k/h) 60 60 60 50
Link Distance (m) 150.4 33.6 53.7 143.1
Travel Time (s) 9.0 2.0 3.2 10.3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 11 441 0 0 364 262 0 0 0 484 0 36
Shared Lane Traffic (%)
Lane Group Flow (vph) 11 441 0 0 626 0 0 0 0 484 0 36
Turn Type Perm NA NA Perm Perm
Protected Phases 2 6 4
Permitted Phases 2 6 4 8 8
Detector Phase 2 2 6 6 4 4 8 8
Switch Phase
Minimum Initial (s) 23.0 23.0 23.0 23.0 7.0 7.0 7.0 7.0
Minimum Split (s) 32.0 32.0 32.0 32.0 32.0 32.0 32.0 32.0
Total Split (s) 55.0 55.0 55.0 55.0 55.0 55.0 55.0 55.0
Total Split (%) 45.8% 45.8% 45.8% 45.8% 45.8% 45.8% 45.8% 45.8%
Maximum Green (s) 48.0 48.0 48.0 48.0 49.0 49.0 49.0 49.0
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 3.0 3.0 3.0 3.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 7.0 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode Max Max Max Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 18.0 18.0 18.0 18.0 19.0 19.0 19.0 19.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 48.2 48.2 48.2 41.7 41.7
Actuated g/C Ratio 0.43 0.43 0.43 0.37 0.37
v/c Ratio 0.07 0.55 0.80 0.92 0.06
Control Delay 24.0 28.8 37.4 58.2 2.8
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 24.0 28.8 37.4 58.2 2.8
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
LOS C C D E A
Approach Delay 28.7 37.4 54.4
Approach LOS C D D
Queue Length 50th (m) 1.5 75.4 118.6 100.6 0.0
Queue Length 95th (m) 5.8 113.2 #190.8 #158.2 3.6
Internal Link Dist (m) 126.4 9.6 29.7 119.1
Turn Bay Length (m) 36.3
Base Capacity (vph) 147 803 778 621 728
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.07 0.55 0.80 0.78 0.05

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 113
Natural Cycle: 90
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: Err
Intersection Signal Delay: 40.5 Intersection LOS: D
Intersection Capacity Utilization 66.2% ICU Level of Service C
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     31: Kingston Rd. & Ellesmere Rd.

3) BRT in Median Lanes
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 715 7 0 655 0 0 0 0 1583 39 72
Future Volume (vph) 0 715 7 0 655 0 0 0 0 1583 39 72
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 32.0 0.0 0.0 0.0 0.0 0.0
Storage Lanes 0 0 0 0 0 0 1 0
Taper Length (m) 7.6 88.4 7.6 7.6
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 1.00 1.00 1.00 0.95 0.95 1.00
Frt 0.999 0.987
Flt Protected 0.950 0.958
Satd. Flow (prot) 0 1882 0 0 3579 0 0 0 0 1700 1692 0
Flt Permitted 0.950 0.958
Satd. Flow (perm) 0 1882 0 0 3579 0 0 0 0 1700 1692 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 6
Link Speed (k/h) 60 60 20 80
Link Distance (m) 91.2 296.9 60.6 169.8
Travel Time (s) 5.5 17.8 10.9 7.6
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 777 8 0 712 0 0 0 0 1721 42 78
Shared Lane Traffic (%) 46%
Lane Group Flow (vph) 0 785 0 0 712 0 0 0 0 929 912 0
Turn Type NA NA Split NA
Protected Phases 2 6 8 8
Permitted Phases
Detector Phase 2 6 8 8
Switch Phase
Minimum Initial (s) 18.0 18.0 7.0 7.0
Minimum Split (s) 24.0 24.0 36.0 36.0
Total Split (s) 50.0 50.0 70.0 70.0
Total Split (%) 41.7% 41.7% 58.3% 58.3%
Maximum Green (s) 44.0 44.0 63.0 63.0
Yellow Time (s) 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 7.0 7.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Recall Mode Max Max None None
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 21.0 21.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 44.0 44.0 63.0 63.0
Actuated g/C Ratio 0.37 0.37 0.52 0.52
v/c Ratio 1.14 0.54 1.04 1.02
Control Delay 114.7 31.9 70.5 65.2
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 114.7 31.9 70.5 65.2

3) BRT in Median Lanes



Lanes, Volumes, Timings

32: Kingston Rd. & Hwy. 401 C E 2A W Off-Ramp 11/23/2020

  08/18/2020 Future (2041) BRT Conditions (median BRT) - PM Peak Hour Synchro 10 Report
Page 6

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
LOS F C E E
Approach Delay 114.7 31.9 67.8
Approach LOS F C E
Queue Length 50th (m) ~215.6 69.1 ~249.0 ~240.0
Queue Length 95th (m) #288.1 87.6 #328.9 #320.7
Internal Link Dist (m) 67.2 272.9 36.6 145.8
Turn Bay Length (m)
Base Capacity (vph) 690 1312 892 891
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 1.14 0.54 1.04 1.02

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Natural Cycle: 130
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: Err
Intersection Signal Delay: 71.2 Intersection LOS: E
Intersection Capacity Utilization 96.0% ICU Level of Service F
Analysis Period (min) 15
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     32: Kingston Rd. & Hwy. 401 C E 2A W Off-Ramp

3) BRT in Median Lanes
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 268 1600 66 20 776 187 18 8 6 184 13 216
Future Volume (vph) 268 1600 66 20 776 187 18 8 6 184 13 216
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 96.6 0.0 46.0 0.0 0.0 0.0 83.5 0.0
Storage Lanes 1 0 1 0 0 0 2 0
Taper Length (m) 29.3 29.3 7.6 13.7
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 0.97 1.00 1.00
Frt 0.994 0.971 0.974 0.858
Flt Protected 0.950 0.950 0.973 0.950
Satd. Flow (prot) 1789 3557 0 1789 3475 0 0 1785 0 3471 1616 0
Flt Permitted 0.950 0.950 0.819 0.950
Satd. Flow (perm) 1789 3557 0 1789 3475 0 0 1502 0 3471 1616 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 3 25 7 235
Link Speed (k/h) 60 60 30 50
Link Distance (m) 79.8 309.6 54.4 124.8
Travel Time (s) 4.8 18.6 6.5 9.0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 291 1739 72 22 843 203 20 9 7 200 14 235
Shared Lane Traffic (%)
Lane Group Flow (vph) 291 1811 0 22 1046 0 0 36 0 200 249 0
Turn Type Prot NA Prot NA Perm NA Split NA
Protected Phases 5 2 1 6 9 4 4
Permitted Phases 9
Detector Phase 5 2 1 6 9 9 4 4
Switch Phase
Minimum Initial (s) 5.0 36.0 5.0 36.0 7.0 7.0 7.0 7.0
Minimum Split (s) 9.5 43.0 9.5 43.0 14.0 14.0 41.0 41.0
Total Split (s) 23.0 62.0 23.0 62.0 14.0 14.0 41.0 41.0
Total Split (%) 16.4% 44.3% 16.4% 44.3% 10.0% 10.0% 29.3% 29.3%
Maximum Green (s) 18.5 55.0 18.5 55.0 7.0 7.0 34.0 34.0
Yellow Time (s) 3.5 4.0 3.5 4.0 3.0 3.0 4.0 4.0
All-Red Time (s) 1.0 3.0 1.0 3.0 4.0 4.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 7.0 4.5 7.0 7.0 7.0 7.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None None None
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 29.0 29.0 27.0 27.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 18.9 70.2 7.0 51.2 7.2 12.2 12.2
Actuated g/C Ratio 0.17 0.64 0.06 0.47 0.07 0.11 0.11
v/c Ratio 0.94 0.79 0.19 0.64 0.34 0.52 0.64
Control Delay 85.0 20.9 57.1 24.2 55.4 52.6 15.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 85.0 20.9 57.1 24.2 55.4 52.6 15.9

3) BRT in Median Lanes
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
LOS F C E C E D B
Approach Delay 29.8 24.9 55.4 32.2
Approach LOS C C E C
Queue Length 50th (m) ~72.7 139.6 4.9 92.5 6.6 23.0 3.0
Queue Length 95th (m) #132.1 #272.2 13.6 122.6 18.0 34.8 27.6
Internal Link Dist (m) 55.8 285.6 30.4 100.8
Turn Bay Length (m) 96.6 46.0 83.5
Base Capacity (vph) 311 2293 311 1809 105 1109 676
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.94 0.79 0.07 0.58 0.34 0.18 0.37

Intersection Summary
Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 108.9
Natural Cycle: 140
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: Err
Intersection Signal Delay: 28.9 Intersection LOS: C
Intersection Capacity Utilization 83.2% ICU Level of Service E
Analysis Period (min) 15
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     35: Kingston Rd. & Rylander Blvd.

3) BRT in Median Lanes
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 50 884 817 506 684 218 181 242 644 246 383 65
Future Volume (vph) 50 884 817 506 684 218 181 242 644 246 383 65
Ideal Flow (vphpl) 1900 1900 2100 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 93.9 56.7 95.7 77.7 153.6 34.1 42.7 0.0
Storage Lanes 1 1 2 0 1 2 2 0
Taper Length (m) 17.7 23.8 22.6 37.5
Lane Util. Factor 1.00 0.95 1.00 *1.00 0.95 0.95 1.00 0.95 1.00 0.97 0.95 0.95
Frt 0.850 0.964 0.850 0.978
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1789 3579 1769 3579 3450 0 1789 3579 1601 3471 3500 0
Flt Permitted 0.950 0.950 0.475 0.541
Satd. Flow (perm) 1789 3579 1769 3579 3450 0 895 3579 1601 1977 3500 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 217 33 62 16
Link Speed (k/h) 60 60 60 60
Link Distance (m) 309.6 195.1 207.1 186.3
Travel Time (s) 18.6 11.7 12.4 11.2
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 54 961 888 550 743 237 197 263 700 267 416 71
Shared Lane Traffic (%)
Lane Group Flow (vph) 54 961 888 550 980 0 197 263 700 267 487 0
Turn Type Prot NA Perm Prot NA Perm NA pm+ov pm+pt NA
Protected Phases 5 2 1 6 4 1 3 8
Permitted Phases 2 4 4 8
Detector Phase 5 2 2 1 6 4 4 1 3 8
Switch Phase
Minimum Initial (s) 5.0 34.0 34.0 6.0 34.0 44.0 44.0 6.0 6.0 44.0
Minimum Split (s) 9.5 41.0 41.0 12.0 41.0 54.0 54.0 12.0 10.0 54.0
Total Split (s) 22.0 54.0 54.0 22.0 54.0 54.0 54.0 22.0 10.0 64.0
Total Split (%) 15.7% 38.6% 38.6% 15.7% 38.6% 38.6% 38.6% 15.7% 7.1% 45.7%
Maximum Green (s) 17.5 47.0 47.0 16.0 47.0 46.0 46.0 16.0 6.0 56.0
Yellow Time (s) 3.5 4.0 4.0 3.0 4.0 4.0 4.0 3.0 3.0 4.0
All-Red Time (s) 1.0 3.0 3.0 3.0 3.0 4.0 4.0 3.0 1.0 4.0
Lost Time Adjust (s) 0.0 0.0 -3.0 -3.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 7.0 4.0 3.0 7.0 8.0 8.0 6.0 4.0 8.0
Lead/Lag Lead Lag Lag Lead Lag Lag Lag Lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None Max Max None Max None None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 27.0 27.0 27.0 39.0 39.0 39.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 9.5 47.0 50.0 19.0 57.1 44.4 44.4 68.4 58.4 54.4
Actuated g/C Ratio 0.07 0.34 0.36 0.14 0.41 0.32 0.32 0.49 0.42 0.39
v/c Ratio 0.44 0.79 1.14 1.12 0.68 0.69 0.23 0.85 0.30 0.35
Control Delay 72.3 47.1 110.0 131.2 36.1 55.0 35.1 39.3 26.2 29.4
Queue Delay 0.0 0.0 0.0 0.0 0.4 0.0 0.0 0.0 0.0 0.0
Total Delay 72.3 47.1 110.0 131.2 36.5 55.0 35.1 39.3 26.2 29.4

3) BRT in Median Lanes
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
LOS E D F F D D D D C C
Approach Delay 77.1 70.5 41.0 28.2
Approach LOS E E D C
Queue Length 50th (m) 14.4 124.1 ~242.7 ~85.9 113.0 46.9 27.7 151.9 23.2 47.3
Queue Length 95th (m) 28.1 153.1 #327.0 #122.9 147.2 76.9 38.8 213.4 32.6 61.4
Internal Link Dist (m) 285.6 171.1 183.1 162.3
Turn Bay Length (m) 93.9 56.7 95.7 153.6 34.1 42.7
Base Capacity (vph) 225 1215 777 491 1441 297 1189 822 898 1425
Starvation Cap Reductn 0 0 0 0 137 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.24 0.79 1.14 1.12 0.75 0.66 0.22 0.85 0.30 0.34

Intersection Summary
Area Type: Other
Cycle Length: 140
Actuated Cycle Length: 138.4
Natural Cycle: 150
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: Err
Intersection Signal Delay: 60.5 Intersection LOS: E
Intersection Capacity Utilization 138.6% ICU Level of Service H
Analysis Period (min) 15
* User Entered Value
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     36: Port Union Rd./Sheppard Ave. & Kingston Rd.

3) BRT in Median Lanes
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 2283 0 0 919 410 55
Future Volume (vph) 2283 0 0 919 410 55
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 0.0 149.4 35.1
Storage Lanes 0 0 2 0
Taper Length (m) 7.6 39.6
Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00
Frt 0.850
Flt Protected 0.950
Satd. Flow (prot) 3579 0 0 3579 3471 1601
Flt Permitted 0.950
Satd. Flow (perm) 3579 0 0 3579 3471 1601
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 4
Link Speed (k/h) 60 60 60
Link Distance (m) 195.1 419.5 155.3
Travel Time (s) 11.7 25.2 9.3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 2482 0 0 999 446 60
Shared Lane Traffic (%)
Lane Group Flow (vph) 2482 0 0 999 446 60
Turn Type NA NA Prot Perm
Protected Phases 2 2 4
Permitted Phases 2 2 4
Detector Phase 2 2 4 4
Switch Phase
Minimum Initial (s) 23.0 23.0 7.0 7.0
Minimum Split (s) 30.0 30.0 38.0 38.0
Total Split (s) 81.0 81.0 39.0 39.0
Total Split (%) 67.5% 67.5% 32.5% 32.5%
Maximum Green (s) 74.0 74.0 33.0 33.0
Yellow Time (s) 4.0 4.0 3.0 3.0
All-Red Time (s) 3.0 3.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Recall Mode Max Max None None
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 16.0 16.0 25.0 25.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 74.1 74.1 18.7 18.7
Actuated g/C Ratio 0.70 0.70 0.18 0.18
v/c Ratio 0.99 0.40 0.73 0.21
Control Delay 32.6 7.5 48.5 36.5
Queue Delay 39.6 0.0 0.0 0.0
Total Delay 72.3 7.5 48.5 36.5

3) BRT in Median Lanes
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Lane Group EBT EBR WBL WBT NBL NBR
LOS E A D D
Approach Delay 72.3 7.5 47.1
Approach LOS E A D
Queue Length 50th (m) 230.4 39.4 45.1 9.9
Queue Length 95th (m) #347.0 59.4 61.3 21.4
Internal Link Dist (m) 171.1 395.5 131.3
Turn Bay Length (m) 149.4 35.1
Base Capacity (vph) 2506 2506 1084 502
Starvation Cap Reductn 270 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 1.11 0.40 0.41 0.12

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 105.8
Natural Cycle: 140
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: Err
Intersection Signal Delay: 52.8 Intersection LOS: D
Intersection Capacity Utilization 85.6% ICU Level of Service E
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     37: Hwy 401 Off-Ramp & Kingston Rd.

3) BRT in Median Lanes
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